

    
      
          
            
  
PyText Documentation

PyText is a deep-learning based NLP modeling framework built on PyTorch. PyText addresses the often-conflicting requirements of enabling rapid experimentation and of serving models at scale. It achieves this by providing simple and extensible interfaces and abstractions for model components, and by using PyTorch’s capabilities of exporting models for inference via the optimized Caffe2 execution engine. We use PyText at Facebook to iterate quickly on new modeling ideas and then seamlessly ship them at scale.

Core PyText Features:


	Production ready models for various NLP/NLU tasks:


	Text classifiers


	Yoon Kim (2014): Convolutional Neural Networks for Sentence Classification [https://arxiv.org/abs/1408.5882]


	Lin et al. (2017): A Structured Self-attentive Sentence Embedding [https://arxiv.org/abs/1703.03130]






	Sequence taggers


	Lample et al. (2016): Neural Architectures for Named Entity Recognition [https://www.aclweb.org/anthology/N16-1030]






	Joint intent-slot model


	Zhang et al. (2016): A Joint Model of Intent Determination and Slot Filling for Spoken Language Understanding [https://www.ijcai.org/Proceedings/16/Papers/425.pdf]






	Contextual intent-slot models






	Extensible components that allow easy creation of new models and tasks


	Ensemble training support


	Distributed-training support (using the new C10d backend in PyTorch 1.0)


	Reference implementation and a pre-trained model for the paper: Gupta et al. (2018): Semantic Parsing for Task Oriented Dialog using Hierarchical Representations [http://aclweb.org/anthology/D18-1300]







How To Use

Please follow the tutorial series in Getting Started to get a sense of how to train a basic model and deploy to production.

After that, you can explore more options of builtin models and training methods in Training More Advanced Models

If you want to use PyText as a library and build your own models, please check the tutorial in Extending PyText


Note

All the demo configs and test data for the tutorials can be found in source code. You can either install PyText from source or download the files manually from GitHub.




Getting Started


	Installation

	Train your first model

	Execute your first model

	Visualize Model Training with TensorBoard

	Use PyText models in your app

	Serve Models in Production

	Config Files Explained

	Config Commands






Training More Advanced Models


	Train Intent-Slot model on ATIS Dataset

	Hierarchical intent and slot filling

	Multitask training with disjoint datasets

	Data Parallel Distributed Training

	XLM-RoBERTa

	Semantic parsing with sequence-to-sequence models






Extending PyText


	Architecture Overview

	Custom Data Format
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Installation

PyText requires Python 3.6+

PyText is available in the Python Package Index via

$ pip install pytext-nlp





The easiest way to get started on most systems is to create a virtualenv

$ python3 -m venv pytext_venv
$ source pytext_venv/bin/activate
(pytext_venv) $ pip install pytext-nlp





This will install a version of PyTorch depending on your system. See PyTorch [https://pytorch.org] for more information. If you are using MacOS or Windows, this likely will not include GPU support by default; if you are using Linux, you should automatically get a version of PyTorch compatible with CUDA 9.0.

If you need a different version of PyTorch, follow the instructions on the PyTorch website [https://pytorch.org] to install the appropriate version of PyTorch before installing PyText


OS Dependencies

if you’re having issues getting things to run, these guides might help


On MacOS

Install brew [https://brew.sh], then run the command:

$ brew install cmake protobuf








On Windows

Coming Soon!




On Linux

For Ubuntu/Debian distros, you might need to run the following command:

$ sudo apt-get install protobuf-compiler libprotoc-dev





For rpm-based distros, you might need to run the following command:

$ sudo yum install protobuf-devel










Install From Source

$ git clone git@github.com:facebookresearch/pytext.git
$ cd pytext
$ source activation_venv
(pytext_venv) $ pip install torch # go to https://pytorch.org for platform specific installs
(pytext_venv) $ ./install_deps





Once that is installed, you can run the unit tests. We recommend using pytest as a runner.

(pytext_venv) $ pip install -U pytest
(pytext_venv) $ pytest
# If you want to measure test coverage, we recommend `pytest-cov`
(pytext_venv) $ pip install -U pytest-cov
(pytext_venv) $ pytest --cov=pytext





To resume development in an already checked-out repo:

$ cd pytext
$ source activation_venv





To exit the virtual environment:

(pytext_venv) $ deactivate








Cloud VM Setup

This guide will cover all the setup work you have to do in order to be able to easily install PyText on a cloud VM
.
Note that while these instructions worked when they were written, they may become incorrect or out of date. If they do, please send us a Pull Request!

After following these instructions, you should be good to either follow the Installation instructions or the Install From Source instructions


Amazon Web Services

Coming Soon




Google Cloud Engine

If you have problems launching your VM, make sure you have a non-zero gpu quota, click here to learn about quotas [https://cloud.google.com/compute/quotas#requesting_additional_quota]

This guide uses Google’s Deep Learning VM [https://console.cloud.google.com/marketplace/details/click-to-deploy-images/deeplearning] as a base.

Setting Up Your VM


	Click “Launch on Compute Engine”


	Configure the VM:


	The default 2CPU K80 setup is fine for most tutorials, if you need more, change it here.


	For Framework, select one of the Base images, rather than one with a framework pre-installed. Note which version of CUDA you choose for later.


	When you’re ready, click “Deploy”


	When your VM is done loading, you can SSH into it from the GCE Console






	Install Python 3.6 (based on this RoseHosting blog post [https://www.rosehosting.com/blog/how-to-install-python-3-6-4-on-debian-9/] ):


	$ sudo nano /etc/apt/sources.list


	add deb http://ftp.de.debian.org/debian testing main to the list


	$ echo 'APT::Default-Release "stable";' | sudo tee -a /etc/apt/apt.conf.d/00local


	$ sudo apt-get update


	$ sudo apt-get -t testing install python3.6


	$ sudo apt-get install python3.6-venv protobuf-compiler libprotoc-dev











Microsoft Azure

This guide uses the Azure Ubuntu Server 18.04 LTS image as a base

Setting Up Your VM


	From the Azure Dashboard, select “Virtual Machines” and then click “add”


	Give your VM a name and select the region you want it in, keeping in mind that GPU servers are not present in all regions


	For this tutorial, you should select “Ubuntu Server 18.04 LTS” as your image


	Click “Change size” in order to select a GPU server.


	Note that the default filters won’t show GPU servers, we recommend clearing all filters except “family” and setting “family” to GPU


	For this tutorial, we will use the NC6 VM Size, but this should work on the larger and faster VMs as well






	Make sure you set up SSH access, we recommend using a public key rather than a password.
* don’t forget to “allow selected ports” and select SSH


	install Nvidia driver and CUDA, (based on  https://askubuntu.com/a/1036265)


	sudo add-apt-repository ppa:graphics-drivers/ppa


	sudo apt update


	sudo apt-get install ubuntu-drivers-common


	sudo ubuntu-drivers autoinstall


	reboot: sudo shutdown -r now


	sudo apt install nvidia-cuda-toolkit gcc-6






	install OS dependencies: sudo apt-get install python3-venv protobuf-compiler libprotoc-dev












          

      

      

    

  

    
      
          
            
  
Train your first model

Once you’ve installed PyText you can start training your first model!

This tutorial series is an overview of using PyText, and will cover the main concepts PyText uses to interact with the world. It won’t deal with modifying the code (e.g. hacking on new model architectures). By the end, you should have a high-quality text classification model that can be used in production.

You can use PyText as a library either in your own scripts or in a Jupyter notebook, but the fastest way to start training is through the PyText command line tool. This tool will automatically be in your path when you install PyText!

(pytext) $ pytext

Usage: pytext [OPTIONS] COMMAND [ARGS]...

  Configs can be passed by file or directly from json. If neither --config-
  file or --config-json is passed, attempts to read the file from stdin.

  Example:

    pytext train < demo/configs/docnn.json

Options:
  --config-file TEXT
  --config-json TEXT
  --help              Show this message and exit.

Commands:
  export   Convert a pytext model snapshot to a caffe2 model.
  predict  Start a repl executing examples against a caffe2 model.
  test     Test a trained model snapshot.
  train    Train a model and save the best snapshot.






Background

Fundamentally, “machine learning” means learning a function automatically. Your training, evaluation, and test datasets are examples of inputs and their corresponding outputs which show how that function behaves. A model is an implementation of that function. To train a model means to make a statistical implementation of that function that uses the training data as a rubric. To predict using a model means to take a trained implementation and apply it to new inputs, thus predicting what the result of the idealized function would be on those inputs.

More examples to train on usually corresponds to more accurate and better-generalizing models. This can mean thousands to millions or billions of examples depending on the task (function) you’re trying to learn.




PyText Configs

Training a state-of-the-art PyText model on a dataset is primarily about configuration. Picking your training dataset, your model parameters, your training parameters, and so on, is a central part of building high-quality text models.

Configuration is a central part of every component within PyText, and the config system that we provide allows for all of these configurations to be easily expressible in JSON format. PyText comes in-built with a number of example configurations that can train in-built models, and we have a system for automatically documenting the default configurations and possible configuration values.




PyText Modes


	train
- Using a configuration, initialize a model and train it. Save the best model found as a model snapshot. This snapshot is something that can be loaded back in to PyText and trained further, tested, or exported.


	test
- Load a trained model snapshot and evaluate its performance against a test set.


	export
- Save the model as a serialized Caffe2 model, which is a stable model representation that can be loaded in production. (PyTorch model snapshots aren’t very durable; if you update parts of your runtime environment, they may be invalidated).


	predict
- Provide a simple REPL which lets you run inputs through your exported Caffe2 model and get a tangible sense for how your model will behave.







Train your first model

To get our feet wet, let’s run one of the demo configurations included with PyText.

(pytext) $ cat demo/configs/docnn.json
{
  "version": 8,
  "task": {
    "DocumentClassificationTask": {
      "data": {
        "source": {
          "TSVDataSource": {
            "field_names": ["label", "slots", "text"],
            "train_filename": "tests/data/train_data_tiny.tsv",
            "test_filename": "tests/data/test_data_tiny.tsv",
            "eval_filename": "tests/data/test_data_tiny.tsv"
          }
        }
      },
      "model": {
        "DocModel": {
          "representation": {
            "DocNNRepresentation": {}
          }
        }
      }
    }
  }
}





This config will train a document classification model (DocNN) to detect the “class” of a series of commands given to a smart assistant. Let’s take a quick look at the dataset:

(pytext) $ head -2 tests/data/train_data_tiny.tsv
alarm/modify_alarm      16:24:datetime,39:57:datetime   change my alarm tomorrow to wake me up 30 minutes earlier
alarm/set_alarm         Turn on all my alarms
(pytext) $ wc -l tests/data/train_data_tiny.tsv
    10 tests/data/train_data_tiny.tsv





As you can see, the dataset is quite small, so don’t get your hopes up on accuracy! We included this dataset for running unit tests against our models. PyText uses data in a tab separated format, as specified in the config by TSVDataSource. The order of the columns can be configured, but here we use the default. The first column is the “class”, the output label that we’re trying to predict. The second column is word-level tags, which we’re not trying to predict yet, so ignore them for now. The last column here is the input text, which is the command whose class (the first column) the model tries to predict.

Let’s train the model!

(pytext) $ pytext train < demo/configs/docnn.json
... [snip]

Stage.TEST
Epoch:1
loss: 1.646484
Accuracy: 50.00

Soft Metrics:
+--------------------------+-------------------+---------+
| Label                    | Average precision | ROC AUC |
+--------------------------+-------------------+---------+
|       alarm/modify_alarm |               nan |   0.000 |
|          alarm/set_alarm |             1.000 |   1.000 |
|       alarm/snooze_alarm |               nan |   0.000 |
| alarm/time_left_on_alarm |             0.333 |   0.333 |
|    reminder/set_reminder |             1.000 |   1.000 |
|  reminder/show_reminders |               nan |   0.000 |
|             weather/find |               nan |   0.000 |
+--------------------------+-------------------+---------+

Recall at Precision
+--------------------------+---------+---------+---------+---------+---------+
| Label                    | R@P 0.2 | R@P 0.4 | R@P 0.6 | R@P 0.8 | R@P 0.9 |
+--------------------------+---------+---------+---------+---------+---------+
| alarm/modify_alarm       |   0.000 |   0.000 |   0.000 |   0.000 |   0.000 |
| alarm/set_alarm          |   1.000 |   1.000 |   1.000 |   1.000 |   1.000 |
| alarm/snooze_alarm       |   0.000 |   0.000 |   0.000 |   0.000 |   0.000 |
| alarm/time_left_on_alarm |   1.000 |   0.000 |   0.000 |   0.000 |   0.000 |
| reminder/set_reminder    |   1.000 |   1.000 |   1.000 |   1.000 |   1.000 |
| reminder/show_reminders  |   0.000 |   0.000 |   0.000 |   0.000 |   0.000 |
| weather/find             |   0.000 |   0.000 |   0.000 |   0.000 |   0.000 |
+--------------------------+---------+---------+---------+---------+---------+
saving result to file /tmp/test_out.txt





The model ran over the training set 10 times. This output is the result of evaluating the model on the test set, and tracking how well it did. If you’re not familiar with these accuracy measurements,


	Precision - The number of times the model guessed this label and was right


	Recall - The number of times the model correctly identified this label, out of every time it shows up in the test set. If this number is low for a label, the model should be predicting this label more.


	F1 - A harmonic mean of recall and precision.


	Support - The number of times this label shows up in the test set.




As you can see, the training results were pretty bad. We ran over the data 10 times, and in that time managed to learn how to predict only one of the labels in the test set successfully. In fact, many of the labels were never predicted at all! With 10 examples, that’s not too surprising. See the next tutorial to run on a real dataset and get more usable results.







          

      

      

    

  

    
      
          
            
  
Execute your first model

In Train your first model, we learnt how to train a small, simple model. We can continue this tutorial with that model here. This procedure can be used for any pytext model by supplying the matching config. For example, the much more powerful model from Train Intent-Slot model on ATIS Dataset can be executed using this same procedure.


Evaluate the model

We want to run the model on our test dataset and see how well it performs. Some results have been abbreviated for clarity.

(pytext) $ pytext test < demo/configs/docnn.json

Stage.TEST
loss: 2.059336
Accuracy: 20.00

Macro P/R/F1 Scores:
    Label                       Precision   Recall      F1          Support

    reminder/set_reminder       25.00       100.00      40.00       1
    alarm/time_left_on_alarm    0.00        0.00        0.00        1
    alarm/show_alarms           0.00        0.00        0.00        1
    alarm/set_alarm             0.00        0.00        0.00        2
    Overall macro scores        6.25        25.00       10.00

Soft Metrics:
    Label       Average precision
    alarm/set_alarm 50.00
    alarm/time_left_on_alarm    20.00
    reminder/set_reminder   25.00
    alarm/show_alarms   20.00
    weather/find    nan
    alarm/modify_alarm  nan
    alarm/snooze_alarm  nan
    reminder/show_reminders nan
    Label       Recall at precision 0.2
    alarm/set_alarm 100.00
    Label       Recall at precision 0.4
    alarm/set_alarm 100.00
    Label       Recall at precision 0.6
    alarm/set_alarm 0.00
    Label       Recall at precision 0.8
    alarm/set_alarm 0.00
    Label       Recall at precision 0.9
    alarm/set_alarm 0.00
    Label       Recall at precision 0.2
    alarm/time_left_on_alarm    100.00
    Label       Recall at precision 0.4
    alarm/time_left_on_alarm    0.00
    Label       Recall at precision 0.6
    alarm/time_left_on_alarm    0.00
... [snip]
    reminder/show_reminders 0.00
    Label       Recall at precision 0.6
    reminder/show_reminders 0.00
    Label       Recall at precision 0.8
    reminder/show_reminders 0.00
    Label       Recall at precision 0.9
    reminder/show_reminders 0.00








Export the model

When you save a PyTorch model, the snapshot uses pickle for serialization. This means that simple code changes (e.g. a word embedding update) can cause backward incompatibilities with your deployed model. To combat this, you can export your model into the Caffe2 [https://caffe2.ai/] format using in-built ONNX [https://onnx.ai/] integration. The exported Caffe2 model would have the same behavior regardless of changes in PyText or in your development code.

Exporting a model is pretty simple:

(pytext) $ pytext export --help
Usage: pytext export [OPTIONS]

  Convert a pytext model snapshot to a caffe2 model.

Options:
  --export-json TEXT  the path to the export options in JSON format
  --model TEXT        the pytext snapshot model file to load
  --output-path TEXT  where to save the exported model
  --help              Show this message and exit.





You can also pass in a configuration to infer some of these options. In this case let’s do that because depending on how you’re following along your snapshot might be in different places!

(pytext) $ pytext export --output-path exported_model.c2 < demo/configs/docnn.json
...[snip]
Saving caffe2 model to: exported_model.c2





Alternatively you can use the export-json to pass in a json config with only version and export fields populated.

(pytext) $ pytext export --output-path exported_model.c2 --export-json demo/configs/export_options.json < demo/configs/docnn.json
...[snip]
Saving caffe2 model to: exported_model.c2





This file now contains all of the information needed to run your model.

There’s an important distinction between what a model does and what happens before/after the model is called, i.e. the preprocessing and postprocessing steps. PyText strives to do as little preprocessing as possible, but one step that is very often needed is tokenization of the input text. This will happen automatically with our prediction interface, and if this behavior ever changes, we’ll make sure that old models are still supported. The model file you export will always work, and you don’t necessarily need PyText to use it! Depending on your use case you can implement preprocessing yourself and call the model directly, but that’s outside the scope of this tutorial.




Make a simple app

Let’s put this all into practice! How might we make a simple web app that loads an exported model and does something meaningful with it?

To run the following code, you should

(pytext) $ pip install flask





Then we implement a minimal Flask [http://flask.pocoo.org/] web server.

import sys
import flask
import pytext

config_file = sys.argv[1]
model_file = sys.argv[2]

config = pytext.load_config(config_file)
predictor = pytext.create_predictor(config, model_file)

app = flask.Flask(__name__)

@app.route('/get_flight_info', methods=['GET', 'POST'])
def get_flight_info():
    text = flask.request.data.decode()

    # Pass the inputs to PyText's prediction API
    result = predictor({"text": text})

    # Results is a list of output blob names and their scores.
    # The blob names are different for joint models vs doc models
    # Since this tutorial is for both, let's check which one we should look at.
    doc_label_scores_prefix = (
        'scores:' if any(r.startswith('scores:') for r in result)
        else 'doc_scores:'
    )

    # For now let's just output the top document label!
    best_doc_label = max(
        (label for label in result if label.startswith(doc_label_scores_prefix)),
        key=lambda label: result[label][0],
    # Strip the doc label prefix here
    )[len(doc_label_scores_prefix):]

    return flask.jsonify({"question": f"Are you asking about {best_doc_label}?"})

app.run(host='0.0.0.0', port='8080', debug=True)





Execute the app

(pytext) $ python flask_app.py demo/configs/docnn.json exported_model.c2
* Serving Flask app "flask_app" (lazy loading)
* Environment: production
  WARNING: Do not use the development server in a production environment.
  Use a production WSGI server instead.
* Debug mode: on





Then in a separate terminal window

$ function ask_about() { curl http://localhost:8080/get_flight_info -H "Content-Type: text/plain" -d "$1" }

$ ask_about 'I am looking for flights from San Francisco to Minneapolis'
{
  "question": "Are you asking about flight?"
}

$ ask_about 'How much does a trip to NY cost?'
{
  "question": "Are you asking about airfare?"
}

$ ask_about "Which airport should I go to?"
{
  "question": "Are you asking about airport?"
}











          

      

      

    

  

    
      
          
            
  
Visualize Model Training with TensorBoard

Visualizations can be helpful in allowing you to better understand, debug and optimize your models during training.
By default, all models trained using PyText can be visualized using TensorBoard <https://www.tensorflow.org/guide/summaries_and_tensorboard>.

Here, we will explore how to visualize the model from the tutorial Train Intent-Slot model on ATIS Dataset.


1. Install TensorBoard visualization server

The TensorBoard web server is required to host your visualizations. To install it, run

$ pip install tensorboard








2. Verify TensorBoard events in current working directory

Complete the tutorial from Train Intent-Slot model on ATIS Dataset if you have not done so.
Once that is done, you should be able to see a TensorBoard events file in the working directory where you trained your model. The file path will be something like <WORKING_DIR>/runs/<DATETIME>_<MACHINE_NAME>/events.out.tfevents.<TIMESTAMP>.<MACHINE_NAME>.




3. Launch the visualization server

To launch the visualization server, run:

$ tensorboard --logdir=$EVENTS_FOLDER





$EVENTS_FOLDER is the folder containing the events file in 2., which is something like <WORKING_DIR>/runs/<DATETIME>_<MACHINE_NAME>.

Note: The TensorBoard web server might fail to run might fail to run if TensorFlow is not installed. This dependency is not ideal, but if you see ModuleNotFoundError: No module named ‘tensorflow’ when running the above command, you can install TensorFlow using:

$ pip install tensorflow








4. View your visualizations

After launching the visualization server, you can view your visualizations in a web browser at http://localhost:6006.

PyText visualizes the training metrics as scalars, test metrics as texts, and also the shape of the neural network architecture graph. Below are some screenshots of what you will see:

Training Metrics:

[image: PyText TensorBoard training metrics]
Test Metrics:

[image: PyText TensorBoard test metrics]
Model Graph:

[image: PyText TensorBoard model graph]






          

      

      

    

  

    
      
          
            
  
Use PyText models in your app

Once you have a PyText model exported to Caffe2, you can host it on a simple web server in the cloud. Then your applications (web/mobile) can make requests to this server and use the returned predictions from the model.

In this tutorial, we’ll take the intent-slot model trained in Train Intent-Slot model on ATIS Dataset, and host it on a Flask [http://flask.pocoo.org/] server running on an Amazon EC2 [https://aws.amazon.com/ec2/] instance. Then we’ll write an iOS app which can identify city names in users’ messages by querying the server.


1. Setup an EC2 instance

Amazon EC2 is a service which lets you host servers in the cloud for any arbitrary purpose. Use the official documentation to sign up, create an IAM profile and a key pair [https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/get-set-up-for-amazon-ec2.html]. Sign in into the EC2 Management Console and launch a new instance with the default Amazon Linux 2 AMI. In the Configure Security Group step, Add a Rule with type HTTP and port 80.

Connect to your instance using the steps here [https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AccessingInstances.html].
Once you’re logged in, install the required dependencies -

$ cd ~
$ wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86_64.sh -O miniconda.sh
$ chmod +x miniconda.sh
$ ./miniconda.sh -b -p ~/miniconda
$ rm -f miniconda.sh
$ source ~/miniconda/bin/activate

$ conda install -y protobuf
$ conda install -y boto3 flask future numpy pip
$ conda install -y pytorch -c pytorch

$ sudo iptables -t nat -A PREROUTING -p tcp --dport 80 -j REDIRECT --to 8080





We’ll make the server listen to (randomly selected) port 8080 and redirect requests coming to port 80 (HTTP), since running a server on latter requires administrative privileges.




2. Implement and test the server

Upload your trained model (models/atis_joint_model.c2) and the server files (demo/flask_server/*) to the instance using scp.

The server handles a GET request with a text field by running it through the model and dumping the output back to a JSON.

@app.route('/')
def predict():
    return json.dumps(atis.predict(request.args.get('text', '')))

if __name__ == "__main__":
    app.run(host="0.0.0.0", port=8080)





The code in demo/flask_server/atis.py does the pre-processing (tokenization) and post-processing (extract spans of city names) specific to the ATIS model.

Run the server using

$ python server.py





Test it out by finding your IPv4 Public IP on the EC2 Management Console page and pointing your browser to it. The server will respond with the character spans of the city names e.g.

[image: _images/flask_www.png]



3. Implement the iOS app

Install Xcode [https://developer.apple.com/xcode/] and CocoaPods [https://cocoapods.org/] if you haven’t already.

We use the open-source MessageKit [https://github.com/MessageKit/MessageKit] to bootstrap our iOS app. Clone the app from our sister repository [https://github.com/wowitsmrinal/pytext_atis_ios], and run -

$ pod install
$ open PyTextATIS.workspace





The comments in ViewController.swift explain the modifications over the base code. Change the IP address in that file to your instance’s and run the app!

[image: PyText ATIS iOS Demo]






          

      

      

    

  

    
      
          
            
  
Serve Models in Production

We have seen how to use PyText models in an app using Flask in the previous tutorial, but the server implementation still requires a Python runtime. TorchScript models are designed to perform well even in production scenarios with high requirements for performance and scalability.

In this tutorial, we will implement a Thrift server in C++, in order to extract the maximum performance from our exported TorchScript text classification model trained on the demo dataset. We will also prepare a Docker image which can be deployed to your cloud provider of choice.

The full source code for the implemented server in this tutorial can be found in the demos directory [https://github.com/facebookresearch/pytext/tree/master/demo/predictor_service].

To complete this tutorial, you will need to have Docker [https://www.docker.com/products/docker-desktop] installed.


1. Create a Dockerfile and install dependencies

The first step is to prepare our Docker image with the necessary dependencies (including libtorch [https://pytorch.org/cppdocs/installing.html] for running TorchScript models). In an empty, folder, create a Dockerfile with the following contents [https://github.com/facebookresearch/pytext/tree/master/demo/predictor_service/Dockerfile]:

Dockerfile

FROM ubuntu:18.04

# Install dependencies
RUN apt-get update && apt-get install -y --no-install-recommends \
  build-essential \
  ca-certificates \
  cmake \
  curl \
  git \
  libcurl4-openssl-dev \
  libgflags-dev \
  unzip

# Install libtorch
WORKDIR /
RUN curl https://download.pytorch.org/libtorch/cpu/libtorch-cxx11-abi-shared-with-deps-1.4.0%2Bcpu.zip --output libtorch.zip \
    && unzip libtorch.zip \
    && rm libtorch.zip








2. Add Thrift API

Thrift [https://thrift.apache.org/] is a software library for developing scalable cross-language services. It comes with a client code generation engine enabling services to be interfaced across the network on multiple languages or devices. We will use Thrift to create a service which serves our model.

Add the dependency on Thrift in the Dockerfile:

# Install Thrift + dependencies
WORKDIR /
RUN apt-get update && apt-get install -y \
    libboost-dev \
    libboost-test-dev \
    libboost-program-options-dev \
    libboost-filesystem-dev \
    libboost-thread-dev \
    libevent-dev \
    automake \
    libtool \
    flex \
    bison \
    pkg-config \
    libssl-dev \
    && rm -rf /var/lib/apt/lists/*
RUN curl https://downloads.apache.org/thrift/0.13.0/thrift-0.13.0.tar.gz --output thrift-0.13.0.tar.gz \
    && tar -xvf thrift-0.13.0.tar.gz \
    && rm thrift-0.13.0.tar.gz
WORKDIR /thrift-0.13.0
RUN ./bootstrap.sh \
    && ./configure \
    && make \
    && make install





Our C++ server will expose a very simple API that receives a sentence/utterance as a string, and return a map of label names(string) -> scores(double). The corresponding thrift spec fo the API is below:

predictor.thrift

namespace cpp predictor_service

service Predictor {
  // Returns scores for each class
  map<string,double> predict(1:string doc),
}








3. Implement server code

Now, we will write our server’s code. The first thing our server needs to be able to do is to load the model from a file path into the Caffe2 workspace and initialize it. We do that in the constructor of our PredictorHandler thrift server class:

server.cpp

class PredictorHandler : virtual public PredictorIf {
  private:
    torch::jit::script::Module mModule;
...
  public:
    PredictorHandler(string& modelFile) {
      mModule = torch::jit::load(modelFile);
    }
...
}





Now that our model is loaded, we need to implement the predict API method which is our main interface to clients. The implementation needs to do the following:


	Pre-process the input sentence into tokens


	Prepare input for the model as a batch


	Run the model


	Extract and populate the results into the response




server.cpp

class PredictorHandler : virtual public PredictorIf {
...
  public:
    void predict(map<string, double>& _return, const string& doc) {
      // Pre-process: tokenize input doc
      vector<string> tokens;
      string docCopy = doc;
      tokenize(tokens, docCopy);

      // Prepare input for the model as a batch
      vector<vector<string>> batch{tokens};
      vector<torch::jit::IValue> inputs{
          mDummyVec, // texts in model.forward
          mDummyVecVec, // multi_texts in model.forward
          batch // tokens in model.forward
      };

      // Run the model
      auto output =
          mModule.forward(inputs).toGenericListRef().at(0).toGenericDict();

      // Extract and populate results into the response
      for (const auto& elem : output) {
        _return.insert({elem.key().toStringRef(), elem.value().toDouble()});
      }
    }
...
}





The full source code for server.cpp can be found here [https://github.com/facebookresearch/pytext/tree/master/demo/predictor_service/server.cpp].

Note: The source code in the demo also implements a REST proxy for the Thrift server to make it easy to test and make calls over simple HTTP. Feel free to use that if you don’t need to pass raw tensors into your model.




4. Build and compile scripts

To build our server, we need to provide necessary headers during compile time and the required dependent libraries during link time. The Makefile below does this:

Makefile

CPPFLAGS += -g -std=c++11 -std=c++14 \
  -I./gen-cpp \
  -I/libtorch/include \
  -Wno-deprecated-declarations
CLIENT_LDFLAGS += -lthrift
SERVER_LDFLAGS += -L/libtorch/lib \
  -lthrift -lpistache -lpthread -ltorch -lc10 -lcurl -lgflags

server: server.o gen-cpp/Predictor.o
  g++ $^ $(SERVER_LDFLAGS) -o $@

clean:
  rm -f *.o server





In our Dockerfile, we also add some steps to copy our local files into the docker image, compile the app, and add the necessary library search paths.

Dockerfile

# Copy local files to /app
COPY . /app
WORKDIR /app

# Compile app
RUN thrift -r --gen cpp predictor.thrift
RUN make

# Add library search paths
ENV LD_LIBRARY_PATH /libtorch/lib:/usr/local/lib








5. Test/Run the server

To obtain a sample TorchScript model, run the following commads in your PyText directory:

(pytext) $ pytext train < demo/configs/docnn.json
(pytext) $ pytext torchscript-export < demo/configs/docnn.json





This creates a /tmp/model.pt.torchscript file which you should copy into the server directory where you wrote the files in the previous section. This section assumes that this directory matches the one found here [https://github.com/facebookresearch/pytext/blob/master/demo/predictor_service/].


	Build the Docker image:




$ docker build -t predictor_service .





If successful, you should see the message “Successfully tagged predictor_service:latest”.


	Run the server:




$ docker run -it -p 8080:8080 predictor_service:latest ./server model.pt.torchscript





If successful, you should see the message “Server running. Thrift port: 9090, REST port: 8080”


	Test our server by sending a test utterance “set an alarm”:




$ curl -G "http://localhost:8080" --data-urlencode "doc=set an alarm"





If successful, you should see the scores printed out on the console. On further inspection, the score for “alarm/set_alarm” is the highest among the classes.

alarm/modify_alarm:-1.99205
alarm/set_alarm:-1.8802
alarm/snooze_alarm:-1.89931
alarm/time_left_on_alarm:-2.00953
reminder/set_reminder:-2.00718
reminder/show_reminders:-1.91181
weather/find:-1.93019





Congratulations! You have now built your own server that can serve your PyText models in production!

We also provide a Docker image on Docker Hub [https://hub.docker.com/r/pytext/predictor_service_torchscript] with this example, which you can freely use and adapt to your needs.







          

      

      

    

  

    
      
          
            
  
Config Files Explained

PyText Models and training Tasks contain many components, and each components expects many parameters to define their behavior. PyText uses a config to specify those parameters. The config is can be loaded from a JSON file, which is what we describe here.


Structure of a Config File

A typical config file only contains the parameters specific to your project. Here’s a fully working JSON file, and it does not need to be more complicated than this:

{
    "task": {
        "DocumentClassificationTask": {
            "data": {
              "source": {
                "TSVDataSource": {
                  "field_names": ["label", "text"],
                  "train_filename": "my/data/train.tsv",
                  "eval_filename": "my/data/eval.tsv",
                  "test_filename": "my/data/test.tsv"
                }
            },
            "model": {
                "embedding": {
                    "embed_dim": 200
                }
            }
        }
    },
    "version": 15
}





At the top level, the most important settings are the “task” and the “version”. “task” defines the Task component to be used, which specifies where to get the “data”, which “model” to train, which “trainer” to use, and which “metric_reporter” will present the results.

Each of those parameters can be a Component that is specified by its class name, or omitted to use the default class with its default parameters. In the example above, we specify TSVDataSource to use this class, but we skip the model class name because we want to use the default DocModel.

The “version” number helps PyText maintain backwards compatibility. PyText will use config adapters to internally try and update the configs to match the latest component parameters so you don’t have to keep changing your configs at each PyText update. To manually update your config to the latest version, you can use the update-config command.




Parameters in Config File

Parameters are either a component or a value. In the config above, we see that “field_names” expects a list of strings, “train_filename” expects a string, and “embed_dim” expects an integer.

“source” and “model” however expect a component, and as we’ve seen in the previous section, we can optionally specify the class name of a component if we decide to use a component that is not the default. We can tell whether it’s a class name or a parameter name by looking at the first letter: class names start with an upper case letter. For “source” we decided to specify TSVDataSource, but for “model” we did not and decided to let DocumentClassificationTask use its default DocModel. We could have specified the class name like this, and that would be equivalent:

"model": {
    "DocModel": {
        "embedding": {
            "embed_dim": 100
        }
    }
}





In the next example, the default representation for DocModel is BiLSTMDocAttention. We did not specify “representation” before because we were happy with this default. But if we decide to use DocNNRepresentation instead, we would modify the config like this:

"model": {
    "embedding": {
        "embed_dim": 100
    },
    "representation": {
        "DocNNRepresentation": {
        }
    }
}





In this example we just want to change the class of “representation” and use its default parameters, so we don’t need to specify any of them and we can leave its parameters set empty {}.

To explore more components parameters and their possible values, you can use the help-config command or browse the class documentation.




Changing a Config File

Users typically start with an existing config file, or create one using the gen-default-config command, and then edit it to tweak the parameters.

The file generated by gen-default-config is very large, because it contains the default value of every parameter for every component. Any of those parameters can be omitted from the config file, because PyText can recover their default values.

In general, you should remove from your config file all the parameters you don’t want to override and keep those you do want to override now, or you might want to tweak later.

For example, TSVDataSource can use a different “delimiter”, but in most cases we want to use the default “\t” for tab-separated-values files (TSV), so the config above does not specify “delimiter”: “\t”. If we wanted to load a CVS file, we could override this default by adding our own “delimiter” to our config (and since CVS fields can be “quoted”, unlike TSV where this option’s default is false, we’d also override it with true.)

"TSVDataSource": {
    "delimiter": ",",
    "quoted": true,
    "field_names": ["label", "text"],
    "train_filename": "my/data/train.csv",
    "eval_filename": "my/data/eval.csv",
    "test_filename": "my/data/test.csv"
}





The config at the top of this page is a fully working example. It could be simplified even further by removing the “model” section if you don’t want to change any of the model parameters, but in this case I guess the author decided to tweak “embed_dim”.




JSON Format Primer

A few notes about the JSON syntax and the differences with python:


	field names and string values should all be quoted with “double-quotes”


	booleans are lower case: true, false


	no trailing comma (after the last value of a block)


	empty value is: null


	indentation is optional but recommended for readability


	the first character must be { and the last one must be }


	obviously all brackets must be balanced: {}, []










          

      

      

    

  

    
      
          
            
  
Config Commands

This page explains the usage of the commands help-config to explore PyText components, and gen-default-config to create a config file with custom components and parameters.


Exploring Config Options

You can explore PyText Components with the command help-config. This will print the documentation of the component, its full module name, its base class, as well as the list of its config parameters, their type and their default value.

$ pytext help-config LMTask
=== pytext.task.tasks.LMTask (NewTask) ===
    data = Data
    exporter = null
    features = FeatureConfig
    featurizer = SimpleFeaturizer
    metric_reporter: LanguageModelMetricReporter = LanguageModelMetricReporter
    model: LMLSTM = LMLSTM
    trainer = TaskTrainer





You can drill down to the component you’re interested in. For example, if you want to know more about the model LMLSTM, you can use the same command. Notice how PyText lists the possible values for Union types (for example with representation below.)

$ pytext help-config LMLSTM
=== pytext.models.language_models.lmlstm.LMLSTM (BaseModel) ===
"""
`LMLSTM` implements a word-level language model that uses LSTMs to
    represent the document.
"""
    ModelInput = LMLSTM.Config.ModelInput
    caffe2_format: (ExporterType)
         PREDICTOR (default)
         INIT_PREDICT
    decoder: (one of)
         None
         MLPDecoder (default)
    embedding: WordFeatConfig = WordEmbedding
    inputs: LMLSTM.Config.ModelInput = ModelInput
    output_layer: LMOutputLayer = LMOutputLayer
    representation: (one of)
         DeepCNNRepresentation
         BiLSTM (default)
    stateful: bool
    tied_weights: bool





PyText internally registers all the component classes, so we can look up and find any component using the class name or their aliases. For example somewhere in PyText we have import DeepCNNRepresentation as CNN, so we would normally look up DeepCNNRepresentation, but if we know that this class has an alias we can look up CNN instead, and print the information about this class:

$ pytext help-config CNN
=== pytext.models.representations.deepcnn.DeepCNNRepresentation (RepresentationBase) ===
"""
`DeepCNNRepresentation` implements CNN representation layer
    preceded by a dropout layer. CNN representation layer is based on the encoder
    in the architecture proposed by Gehring et. al. in Convolutional Sequence to
    Sequence Learning.

    Args:
        config (Config): Configuration object of type DeepCNNRepresentation.Config.
        embed_dim (int): The number of expected features in the input.
"""
    cnn: CNNParams = CNNParams
    dropout: float = 0.3








Creating a Config File

The command gen-default-config creates a json config files for a given Task using the default value for all the parameters. You must specify the class name of the Task. The json config will be printed in the terminal, so you need to send it to a file using of your choice (for example my_config.json) to be able to edit it and use it.

$ pytext gen-default-config LMTask > my_config.json
INFO - Applying task option: LMTask
...





In the help-config LMLSTM above, we see that representation is by default BiLSTM, but could also be DeepCNNRepresentation. (This can be because the type is declared as a Union of valid alternatives, or because the type is a base class.) Those two classes will have different parameters, so we can’t just edit the my_config.json and replace the class name.

We can specify which components to use by adding any number of class names to the command. Let’s create this config, and we’ll use add DeepCNNRepresentation to our command. gen-default-config will look up this class name and find that it is a suitable representation component for the LMLSTM model in our LMTask.

$ pytext gen-default-config LMTask DeepCNNRepresentation > my_config.json
INFO - Applying task option: LMTask
INFO - Applying class option: task->model->representation = CNN
...





This also works with parameters which are not component class names. You can specify the parameter name and its value, and gen-default-config will automatically apply this parameter to the right component.

$ pytext gen-default-config LMTask epochs=200
INFO - Applying task option: LMTask
INFO - Applying parameter option to task.trainer.epochs : epochs=200
...





Sometimes the same parameter name is used by multiple components. In this case PyText prints the list of those parameters with their full config path. You can then simply use the last part of the path that is enough to differentiate them and pick the one you want. In the next example, we omit the prefix task.model. because we don’t need it to find where to apply our parameter representation.dropout.

$ pytext gen-default-config LMTask dropout=0.7 > my_config.json
INFO - Applying task option: LMTask
...
Exception: Multiple possibilities for dropout=0.7: task.model.representation.dropout, task.model.decoder.dropout

$ pytext gen-default-config LMTask representation.dropout=0.7 > my_config.json
INFO - Applying task option: LMTask
INFO - Applying parameter option to task.model.representation.dropout : representation.dropout=0.7
...





You can add any number and combination of those parameters. Please note that they will be applied in order, so if you want to change a component class and some of its parameters, you must specify the parameters in this order (component first, then parameters). If you don’t do that, your parameters changes will be ignored. For example, changing representation.dropout first, then overriding the representation component will replace the default representation with a new CNN component with all the parameter using the default value.

Look at this bad example: you can verify that the representation dropout is 0.3 (the default value for CNN) and not 0.7 as we specified, because CNN was applied after and replaced the component that had its dropout modified first.

$ pytext gen-default-config LMTask representation.dropout=0.7 CNN > my_config.json
INFO - Applying task option: LMTask
INFO - Applying parameter option to task.model.representation.dropout : representation.dropout=0.7
INFO - Applying class option: task->model->representation = CNN
...





Now let’s combine everything:

$ pytext gen-default-config LMTask BlockShardedTSVDataSource CNN dilated=True epochs=200 representation.dropout=0.7 > my_config.json
INFO - Applying task option: LMTask
INFO - Applying class option: task->data->source = BlockShardedTSVDataSource
INFO - Applying class option: task->model->representation = CNN
INFO - Applying parameter option to task.model.representation.cnn.dilated : dilated=True
INFO - Applying parameter option to task.trainer.epochs : epochs=200
INFO - Applying parameter option to task.model.representation.dropout : representation.dropout=0.2
...








Updating a Config File

When there’s a new release of PyText, some component parameters might change because of bug fixes or new features. While PyText has config_adapters that can internally transform old configs to map them to the latest components, it is sometimes useful to update your config file to the current version. This can be done with the command update-config:

$ pytext update-config < my_config_old.json > my_config_new.json











          

      

      

    

  

    
      
          
            
  
Train Intent-Slot model on ATIS Dataset

OBSOLETE This documentation is using the old API and needs to be updated with the new classes configs.

Intent detection and Slot filling are two common tasks in Natural Language Understanding for personal assistants. Given a user’s “utterance” (e.g. Set an alarm for 10 pm), we detect its intent (set_alarm) and tag the slots required to fulfill the intent (10 pm).

The two tasks can be modeled as text classification and sequence labeling, respectively. We can train two separate models, but training a joint model has been shown to perform better.

In this tutorial, we will train a joint intent-slot model in PyText on the
ATIS (Airline Travel Information System) dataset [https://www.kaggle.com/siddhadev/ms-cntk-atis/downloads/atis.zip/3]. Note that to download the dataset, you will need a Kaggle [https://www.kaggle.com/] account for which you can sign up for free.


1. Prepare the data

The in-built PyText data-handler expects the data to be stored in a tab-separated file that contains the intent label, slot label and the raw utterance.

Download the data locally and use the script below to preprocess it into format PyText expects

$ unzip <download_dir>/atis.zip -d <download_dir>/atis
$ python3 demo/atis_joint_model/data_processor.py
  --download-folder <download_dir>/atis --output-directory demo/atis_joint_model/





The script will also randomly split the training data into training and validation sets. All the pre-processed data will be written to the output-directory argument specified in the command.

An alternative approach here would be to write a custom data-handler for your custom data format, but that is beyond the scope of this tutorial.




2. Download Pre-trained word embeddings

Word embeddings are the vector representations of the different words understood by your model. Pre-trained word embeddings can significantly improve the accuracy of your model, since they have been trained on vast amounts of data. In this tutorial, we’ll use GloVe embeddings [https://nlp.stanford.edu/projects/glove/], which can be downloaded by:

$ curl https://nlp.stanford.edu/data/wordvecs/glove.6B.zip > demo/atis_joint_model/glove.6B.zip
$ unzip demo/atis_joint_model/glove.6B.zip -d demo/atis_joint_model





The downloaded file size is ~800 MB.




3. Train the model

To train a PyText model, you need to pick the right task and model architecture, among other parameters. Default values are available for many parameters and can give reasonable results in most cases. The following is a sample config which can train a joint intent-slot model

{
  "config": {
    "task": {
      "IntentSlotTask": {
        "data": {
          "Data": {
            "source": {
              "TSVDataSource": {
                "field_names": [
                  "label",
                  "slots",
                  "text",
                  "doc_weight",
                  "word_weight"
                ],
                "train_filename": "demo/atis_joint_model/atis.processed.train.csv",
                "eval_filename": "demo/atis_joint_model/atis.processed.val.csv",
                "test_filename": "demo/atis_joint_model/atis.processed.test.csv"
              }
            },
            "batcher": {
              "PoolingBatcher": {
                "train_batch_size": 128,
                "eval_batch_size": 128,
                "test_batch_size": 128,
                "pool_num_batches": 10000
              }
            },
            "sort_key": "tokens",
            "in_memory": true
          }
        },
        "model": {
          "representation": {
            "BiLSTMDocSlotAttention": {
              "pooling": {
                "SelfAttention": {}
              }
            }
          },
          "output_layer": {
            "doc_output": {
              "loss": {
                "CrossEntropyLoss": {}
              }
            },
            "word_output": {
              "CRFOutputLayer": {}
            }
          },
          "word_embedding": {
            "embed_dim": 100,
            "pretrained_embeddings_path": "demo/atis_joint_model/glove.6B.100d.txt"
          }
        },
        "trainer": {
          "epochs": 20,
          "optimizer": {
            "Adam": {
              "lr": 0.001
            }
          }
        }
      }
    }
  }
}





We explain some of the parameters involved:


	IntentSlotTask trains a joint model for document classification and word tagging.


	The Model has multiple layers -
- We use BiLSTM model with attention as the representation layer. The pooling attribute decides the attention technique used.
- We use different loss functions for document classification (Cross Entropy Loss) and slot filling (CRF layer)


	Pre-trained word embeddings are provided within the word_embedding attribute.




To train the PyText model,

(pytext) $ pytext train < sample_config.json








3. Tune the model and get final results

Tuning the model’s hyper-parameters is key to obtaining the best model accuracy. Using hyper-parameter sweeps on learning rate, number of layers, dimension and dropout of BiLSTM etc., we can achieve a F1 score of ~95% on slot labels which is close to the state-of-the-art. The fine-tuned model config is available at demos/atis_intent_slot/atis_joint_config.json

To train the model using fine tuned model config,

(pytext) $ pytext train < demo/atis_joint_model/atis_joint_config.json








4. Generate predictions

Lets make the model run on some sample utterances! You can input one by running

(pytext) $ pytext --config-file demo/atis_joint_model/atis_joint_config.json \
  predict --exported-model /tmp/atis_joint_model.c2 <<< '{"text": "flights from colorado"}'





The response from the model is log of probabilities for different intents and slots, with the correct intent and slot hopefully having the highest.

In the following snippet of the model’s response, we see that the intent doc_scores:flight and slot word_scores:fromloc.city_name for third word “colorado” have the highest predictions.

{
 ....
 'doc_scores:flight': array([-0.00016726], dtype=float32),
 'doc_scores:ground_service+ground_fare': array([-25.865768], dtype=float32),
 'doc_scores:meal': array([-17.864975], dtype=float32),
 ..,
 'word_scores:airline_name': array([[-12.158762],
       [-15.142928],
       [ -8.991585]], dtype=float32),
 'word_scores:fromloc.city_name': array([[-1.5084317e+01],
       [-1.3880151e+01],
       [-1.4416825e-02]], dtype=float32),
 'word_scores:fromloc.state_code': array([[-17.824356],
       [-17.89767 ],
       [ -9.848984]], dtype=float32),
 'word_scores:meal': array([[-15.079164],
       [-17.229427],
       [-17.529446]], dtype=float32),
 'word_scores:transport_type': array([[-14.722928],
       [-16.700478],
       [-13.4414  ]], dtype=float32),
 ...
}











          

      

      

    

  

    
      
          
            
  
Hierarchical intent and slot filling

In this tutorial, we will train a semantic parser for task oriented dialog by modeling hierarchical intents and slots (Gupta et al. , Semantic Parsing for Task Oriented Dialog using Hierarchical Representations, EMNLP 2018 [https://arxiv.org/abs/1810.07942]). The underlying model used in the paper is the Recurrent Neural Network Grammar (Dyer et al., Recurrent Neural Network Grammar, NAACL 2016 [https://arxiv.org/abs/1602.07776]). RNNG is neural constituency parser that explicitly models the compositional tree structure of the words and phrases in an utterance.


1. Fetch the dataset

Download the dataset to a local directory. We will refer to this as base_dir in the next section.

$ curl -o top-dataset-semantic-parsing.zip -L https://fb.me/semanticparsingdialog
$ unzip top-dataset-semantic-parsing.zip








2. Prepare configuration file

Prepare the configuration file for training. A sample config file can be found in your PyText repository at demo/configs/rnng.json. If you haven’t set up PyText, please follow Installation, then make the following changes in the config:


	Set train_path to base_dir/top-dataset-semantic-parsing/train.tsv.


	Set eval_path to base_dir/top-dataset-semantic-parsing/eval.tsv.


	Set test_path to base_dir/top-dataset-semantic-parsing/test.tsv.







3. Train a model with the downloaded dataset

Train the model using the command below

(pytext) $ pytext train < demo/configs/rnng.json





The output will look like:

Merged Intent and Slot Metrics
P = 24.03 R = 31.90, F1 = 27.41.





This will take about hour. If you want to train with a smaller dataset to make it quick then generate a subset of the dataset using the commands below and update the paths in demo/configs/rnng.json:

$ head -n 1000 base_dir/top-dataset-semantic-parsing/train.tsv > base_dir/top-dataset-semantic-parsing/train_small.tsv
$ head -n 100 base_dir/top-dataset-semantic-parsing/eval.tsv > base_dir/top-dataset-semantic-parsing/eval_small.tsv
$ head -n 100 base_dir/top-dataset-semantic-parsing/test.tsv > base_dir/top-dataset-semantic-parsing/test_small.tsv





If you now train the model with smaller datasets, the output will look like:

Merged Intent and Slot Metrics
P = 24.03 R = 31.90, F1 = 27.41.








4. Test the model interactively against input utterances.

Load the model using the command below

(pytext) $ pytext predict-py --model-file=/tmp/model.pt
please input a json example, the names should be the same with column_to_read in model training config:





This will give you a REPL prompt. You can enter an utterance to get back the model’s prediction repeatedly. You should enter in a json format shown below. Once done press Ctrl+D.

{"text": "order coffee from starbucks"}





You should see an output like:

[{'prediction': [7, 0, 5, 0, 1, 0, 3, 0, 1, 1],
'score': [
        0.44425372408062447,
        0.8018286800064633,
        0.6880680051949267,
        0.9891564979506277,
        0.9999506231665385,
        0.9992705616574005,
        0.34512090135492923,
        0.9999979545618913,
        0.9999998668826438,
        0.9999998686418744]}]





We have also provided a pre-trained model which you may download here [https://download.pytorch.org/data/rnng_topv1.1_release.pt]







          

      

      

    

  

    
      
          
            
  
Multitask training with disjoint datasets

In this tutorial, we will jointly train a classification task with a language modeling task in a multitask setting. The models will share the embedding and representation layers.

We will use the following datasets:


	Binarized Stanford Sentiment Treebank (SST-2), which is part of the GLUE benchmark [https://gluebenchmark.com/].  This dataset contains segments from movie reviews labeled with their binary sentiment.


	WikiText-2 [https://einstein.ai/research/blog/the-wikitext-long-term-dependency-language-modeling-dataset], a medium-size language modeling dataset with text extracted from Wikipedia.





1. Fetch and prepare the dataset

Download the dataset in a local directory. We will refer to this as base_dir in the next section.

$ curl "https://s3.amazonaws.com/research.metamind.io/wikitext/wikitext-2-v1.zip" -o wikitext-2-v1.zip
$ unzip wikitext-2-v1.zip
$ curl "https://firebasestorage.googleapis.com/v0/b/mtl-sentence-representations.appspot.com/o/data%2FSST-2.zip?alt=media&token=aabc5f6b-e466-44a2-b9b4-cf6337f84ac8" -o SST-2.zip
$ unzip SST-2.zip





Remove headers from SST-2 data:

$ cd base_dir/SST-2
$ sed -i '1d' train.tsv
$ sed -i '1d' dev.tsv





Remove empty lines from WikiText:

$ cd base_dir/wikitext-2
$ sed -i '/^\s*$/d' train.tsv
$ sed -i '/^\s*$/d' valid.tsv
$ sed -i '/^\s*$/d' test.tsv








2. Train a base model

Prepare the configuration file for training. A sample config file for the base document classification model can be found in your PyText repository at demo/configs/sst2.json. If you haven’t set up PyText, please follow Installation, then make the following changes in the config:


	Set train_path to base_dir/SST-2/train.tsv.


	Set eval_path to base_dir/SST-2/eval.tsv.


	Set test_path to base_dir/SST-2/test.tsv.




The test set labels for this tasks are not openly available, therefore we will use the dev set.
Train the model using the command below.

(pytext) $ pytext train < demo/configs/sst2.json





The output will look like:

Stage.EVAL
loss: 0.472868
Accuracy: 85.67








3. Configure for multitasking

The example configuration for this tutorial is at demo/configs/multitask_sst_lm.json.
The main configuration is under tasks, which is a dictionary of task name to task config:

      "task_weights": {
              "SST2": 1,
              "LM": 1
      },
"tasks": {
  "SST2": {
    "DocClassificationTask": { ... }
  },
  "LM": {
    "LMTask": { ... }
  }
}





You can also modify task_weights to weight the loss for each task.
The sub-tasks can be configured as you would in a single task setting, with the exception of changes described in the next sections.




3. Specify which parameters to share

Parameter sharing is specified at module level with the shared_module_key parameter, which is an arbitrary string. Modules with identical shared_module_key share parameters.

Here we will share the BiLSTM module.  Under the SST task, we set

"representation": {
  "BiLSTMDocAttention": {
    "lstm": {
      "shared_module_key": "SHARED_LSTM"
    }
  }
}





Under the LM task, we set

"representation": {
  "shared_module_key": "SHARED_LSTM"
},





In this case, BiLSTMDocAttention.lstm of DocClassificationTask and representation of LMTask are both of type BiLSTM, therefore parameter sharing is possible.




3. Share the embedding layer

The embedding is also a module, and can be similarly shared. This is configured under the features section. However, we need to ensure that we use the same vocabulary for both tasks, by specifying a pre-built vocabulary file. First create the vocabulary from the classification task data:

$ cd base_dir/SST-2
$ cat train.tsv dev.tsv | tr ' ' '\n' | sort | uniq > sst_vocab.txt





Then point to this file in configuration:

"features": {
    "shared_module_key": "SHARED_EMBEDDING",
    "word_feat": {
      "vocab_file": "base_dir/SST-2/sst_vocab.txt",
      "vocab_size": 15000,
      "vocab_from_train_data": false
    }
  }








3. Train the model

You can train the model with

(pytext) $ pytext train < demo/configs/multitask_sst_lm.json





The output will look like

Stage.EVAL
loss: 0.455871
Accuracy: 86.12





Not a great improvement, but we used a very primitive language modeling task (bi-directional with no masking) for the purposes of this tutorial. Happy multitasking!







          

      

      

    

  

    
      
          
            
  
Data Parallel Distributed Training

Distributed training enables one to easily parallelize computations across processes
and clusters of machines. To do so, it leverages messaging passing semantics allowing
each process to communicate data to any of the other processes.

PyText exploits DistributedDataParallel for synchronizing gradients and torch.multiprocessing
to spawn multiple processes which each setup the distributed environment with NCCL [https://developer.nvidia.com/nccl] as
default backend, initialize the process group, and finally execute the given run function.
The module is replicated on each machine and each device (e.g every single process),
and each such replica handles a portion of the input partitioned by PyText’s DataHandler.
For more on distributed training in PyTorch, refer to Writing distributed applications with PyTorch [https://pytorch.org/tutorials/intermediate/dist_tuto.html].

In this tutorial, we will train a DocNN model on a single node with 8 GPUs using the SST dataset.


1. Requirement

Distributed training is only available for GPUs, so you’ll need GPU-equipped server or virtual machine to run this tutorial.


	Notes:

	
	This demo use a local temporary file for initializing the distributed processes group,
which means it only works on a single node. Please make sure to set distributed_world_size
less than or equal to the maximum available GPUs on the server.


	For distributed training on clusters of machines, you can use a shared file accessible to
all the hosts (ex: file:///mnt/nfs/sharedfile) or the TCP init method. More info on
distributed initialization [https://pytorch.org/docs/stable/distributed.html#initialization].


	In demo/configs/distributed_docnn.json, set distributed_world_size to 1 to disable
distributed training, and set use_cuda_if_available to false to disable training on GPU.











2. Fetch the dataset

Download the SST dataset (The Stanford Sentiment Treebank) [https://gluebenchmark.com/tasks] to a local directory. We will refer to this as base_dir in the next section.

$ unzip SST-2.zip && cd SST-2
$ sed 1d train.tsv | head -1000 > train_tiny.tsv
$ sed 1d dev.tsv | head -100 > eval_tiny.tsv








3. Prepare configuration file

Prepare the configuration file for training. A sample config file can be found in your PyText repository at demo/configs/distributed_docnn.json. If you haven’t set up PyText, please follow Installation.

The two parameters that are used for distributed training are:


	distributed_world_size: total number of GPUs used for distributed training, e.g. if set to 40 with every server having 8 GPU, 5 servers will be fully used.


	use_cuda_if_available: set to true for training on GPUs.




For this tutorial, please change the following in the config file.


	Set train_path to base_dir/train_tiny.tsv.


	Set eval_path to base_dir/eval_tiny.tsv.


	Set test_path to base_dir/eval_tiny.tsv.







4. Train model with the downloaded dataset

Train the model using the command below

(pytext) $ pytext train < demo/configs/distributed_docnn.json











          

      

      

    

  

    
      
          
            
  
XLM-RoBERTa


Introduction

XLM-R (XLM-RoBERTa, Unsupervised Cross-lingual Representation Learning at Scale) is a scaled cross lingual sentence encoder. It is
trained on 2.5T of data across 100 languages data filtered from
Common Crawl. XLM-R achieves state-of-the-arts results on multiple cross
lingual benchmarks.




Tutorial

Tutorial in Notebook [https://github.com/facebookresearch/pytext/blob/master/demo/notebooks/xlm_r_tutorial.ipynb]

Run the tutorial in Google Colab [https://colab.research.google.com/github/facebookresearch/pytext/blob/master/demo/notebooks/xlm_r_tutorial.ipynb]




Pre-trained models










	Model

	Description

	#params

	vocab size

	Download





	xlmr.base.v0

	XLM-R using the BERT-base architecture

	250M

	250k

	xlm.base.v0.tar.gz [https://dl.fbaipublicfiles.com/fairseq/models/xlmr.base.v0.tar.gz]



	xlmr.large.v0

	XLM-R using the BERT-large architecture

	560M

	250k

	xlm.large.v0.tar.gz [https://dl.fbaipublicfiles.com/fairseq/models/xlmr.large.v0.tar.gz]






(Note: The above models are still under training, we will update the
weights, once fully trained, the results are based on the above
checkpoints.)




Results

XNLI (Conneau et al., 2018): [https://arxiv.org/abs/1809.05053]






















	Model

	average

	en

	fr

	es

	de

	el

	bg

	ru

	tr

	ar

	vi

	th

	zh

	hi

	sw

	ur





	roberta.large.mnli (TRANSLATE-TEST)

	77.8

	91.3

	82.9

	84.3

	81.2

	81.7

	83.1

	78.3

	76.8

	76.6

	74.2

	74.1

	77.5

	70.9

	66.7

	66.8



	xlmr.large.v0 (TRANSLATE-TRAIN-ALL)

	82.4

	88.7

	85.2

	85.6

	84.6

	83.6

	85.5

	82.4

	81.6

	80.9

	83.4

	80.9

	83.3

	79.8

	75.9

	74.3






MLQA (Lewis et al., 2018) [https://arxiv.org/abs/1910.07475]














	Model

	average

	en

	es

	de

	ar

	hi

	vi

	zh





	BERT-large

	
	




	80.2/67.4

	
	




	
	




	
	




	
	




	
	




	
	






	mBERT

	57.7 / 41.6

	77.7 / 65.2

	64.3 / 46.6

	57.9 / 44.3

	45.7 / 29.8

	43.8 / 29.7

	57.1 / 38.6

	57.5 / 37.3



	xlmr.large.v0

	70.0 / 52.2

	80.1 / 67.7

	73.2 / 55.1

	68.3 / 53.7

	62.8 / 43.7

	68.3 / 51.0

	70.5 / 50.1

	67.1 / 44.4









Citation

@article{
    title = {Unsupervised Cross-lingual Representation Learning at Scale},
    author = {Alexis Conneau and Kartikay Khandelwal
        and Naman Goyal and Vishrav Chaudhary and Guillaume Wenzek
        and Francisco Guzm\'an and Edouard Grave and Myle Ott
        and Luke Zettlemoyer and Veselin Stoyanov
    },
    journal={},
    year = {2019},
}











          

      

      

    

  

    
      
          
            
  
Semantic parsing with sequence-to-sequence models


Introduction

PyText provides an encoder-decoder framework that is suitable for any task
that requires mapping a sequence of input tokens to a sequence of output
tokens. The default implementation is based on recurrent neural networks
(RNNs), which have been shown to be unreasonably effective [http://karpathy.github.io/2015/05/21/rnn-effectiveness/] at sequence
processing tasks. The default implementation includes three major components


	A bidirectional LSTM sequence encoder


	An LSTM sequence decoder


	A sequence generator that supports incremental decoding and beam search




All of these components are Torchscript-friendly, so that the trained model
can be exported directly as-is.  Following the general design of PyText, each
of these components may be customized via their respective config objects or
replaced entirely by custom components.




Tutorial

Tutorial in notebook [https://github.com/facebookresearch/pytext/blob/master/demo/notebooks/seq2seq_tutorial.ipynb]
Run the tutorial in Google Colab [https://colab.research.google.com/github/facebookresearch/pytext/blob/master/demo/notebooks/seq2seq_tutorial.ipynb]







          

      

      

    

  

    
      
          
            
  
Architecture Overview

PyText is designed to help users build end to end pipelines for training and inference. A number of default pipelines are implemented for popular tasks which can be used as-is. Users are free to extend or replace one or more of the pipelines’s components.

The following figure describes the relationship between the major components of PyText:

[image: _images/pytext.png]
Note: some models might implement a single “encoder_decoder” component while others implement two components: a representation and a decoder.


Model

The Model class is the central concept in PyText. It defines the neural network architecture. PyText provides models for common NLP jobs. Users can implement their custom model in two ways:


	subclassing Model will give you most of the functions for the common architecture embedding -> representation -> decoder -> output_layer.


	if you need more flexibility, you can subclass the more basic BaseModel which makes no assumptions about architectures, allowing you to implement any model.




Most PyText models implement Model and use the following architecture:

- model
  - model_input
    - tensorizers
  - embeddings
  - encoder+decoder
  - output_layer
    - loss
    - prediction






	model_input: defines how the input strings will be transformed into tensors. This is done by input-specific “Tensorizers”. For example, the TokenTensorizer takes a sentence, tokenize it and looks up in its vocabulary to create the corresponding tensor. (The vocabulary is created during initialization by doing a first pass on the inputs.) In addition to the inputs, we also define here how to handle other data that can be found in the input files, such as the “labels” (arguably an output, but true labels are used an input during training).


	embeddings: this step transforms the tensors created by model_input into embeddings. Each model_input (tensorizer) will be associated to a compatible embedding class (for example: WordEmbedding, or CharacterEmbedding). (see pytext/models/embeddings/)


	representation: also called “encoder”, this can be one of the provided classes, such as those using a CNN (for example DocNNRepresentation), those using an LSTM (for example BiLSTMDocAttention), or any other type of representation. The parameters will depend on the representation selected. (see pytext/models/representations/)


	decoder: this is typically an MLP (Multi-Layer Perceptron). If you use the default MLPDecoder, hidden_dims is the most useful parameter, which is an array containing the number of nodes in each hidden layer. (see pytext/models/decoders/)


	output_layer: this is where the human-understandable output of the model is defined. For example, a document classification can automatically use the “labels” vocabulary defined in model_input as outputs. output_layer also defines the loss function to use during training. (see pytext/models/output_layers/)







Task: training definition

To train the model, we define a Task, which will tell PyText how to load the data, which model to use, how to train it, as well as the how to measure metrics.

The Task is defined with the following information:


	data: defines where to find and how to handle the data: see data_source and batcher.


	data -> data_source: The format of the input data (training, eval and testing) can differ a lot depending on the source. PyText provides TSVDataSource to read from the common tab-separated files. Users can easily write their own custom implementation if their files have a different format.


	data -> batcher: The batcher is responsible for grouping the input data into batches that will be processed one at a time. train_batch_size, eval_batch_size and test_batch_size can be changed to reduce the running time (while increasing the memory requirements). The default Batcher takes the input sequentially, which is adequat in most cases. Alternatively, PoolingBatcher shuffles the inputs to make sure the data is not in order, which could introduce a biais in the results.


	trainer: This defines a number of useful options for the training runs, like number of epochs, whether to report_train_metrics only during eval, and the random_seed to use.


	metric_reporter: different models will need to report different metrics. (For example, common metrics for document classification are precision, recall, f1 score.) Each PyText task can use a corresponding default metric reporter class, but users might want to use alternatives or implement their own.


	exporter: defines how to export the model so it can be used in production. PyText currently exports to caffe2 via onnx or torchscript.


	model: (see above)







How Data is Consumed


	data_source: Defines where the data can be found (for example: one training file, one eval file, and one test file) and the schema (field names). The data_source class will read each entry one by one (for example: each line in a TSV file) and convert each one into a row, which is a python dict of field name to entry value. Values are converted automatically if their type is specified.


	tensorizer: Defines how rows are transformed into tensors. Tensorizers listed in the model will use one or more fields in the row to create a tensor or a tuple of tensors. To do that, some tensorizers will split the field values using a tokenizer that can be overridden in the config. Tensorizers typically have a vocabulary that allows them to map words or labels to numbers, and it’s built during the initialization phase by scanning the data once. (Alternatively, it can be loaded from file.)


	model -> arrange_model_inputs(): At this point, we have a python dict of tensorizer name to tensor or a tuple of tensors. Model has the method arrange_model_inputs() which flattens this python dict into a list tensors or tuple of tensors in the right order for the Model’s forward method.


	model -> forward(): This is where the magic happens. Input tensors are passed to the embbedings forward methods, then the results are passed to the encoder/decoder forward methods, and finally the ouput layer produces a prediction.







Config Example

We only specify the options we want to override. Everything else will use the default values. A typical config might look like this:

{
  "task": {
    "MyTask": {
      "data": {
        "source": {
          "TSVDataSource": {
            "field_names": ["label", "slots", "text"],
            "train_filename": "data/my_train_data.tsv",
            "test_filename": "data/my_test_data.tsv",
            "eval_filename": "data/my_eval_data.tsv"
          }
        }
      }
    }
  }
}








Code Example

class MyTask(NewTask):
    class Config(NewTask.Config):
        model: MyModel.Config = MyModel.Config()

class MyModel(Model):
    class Config(Model.Config):
        class ModelInput(Model.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config()

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()

        representation: Union[
            BiLSTMSlotAttention.Config,
            BSeqCNNRepresentation.Config,
            PassThroughRepresentation.Config,
        ] = BiLSTMSlotAttention.Config()
        output_layer: Union[
            WordTaggingOutputLayer.Config, CRFOutputLayer.Config
        ] = WordTaggingOutputLayer.Config()
        decoder: MLPDecoder.Config = MLPDecoder.Config()

    @classmethod
    def from_config(cls, config, tensorizers):
        vocab = tensorizers["tokens"].vocab
        embedding = create_module(config.embedding, vocab=vocab)

        labels = tensorizers["labels"].vocab
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )
        decoder = create_module(
            config.decoder,
            in_dim=representation.representation_dim,
            out_dim=len(labels),
        )
        output_layer = create_module(config.output_layer, labels=labels)
        return cls(embedding, representation, decoder, output_layer)

    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        return (tokens, seq_lens)

    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]

    def forward(
        self,
        tokens: torch.Tensor,
    ) -> List[torch.Tensor]:
        embeddings = [self.token_embedding(tokens)]

        final_embedding = torch.cat(embeddings, -1)
        representation = self.representation(final_embedding)

        return self.decoder(representation)











          

      

      

    

  

    
      
          
            
  
Custom Data Format

PyText’s default reader is TSVDataSource to read your dataset if it’s in tsv format (tab-separated values). In many cases, your data is going to be in a different format. You could write a pre-processing script to format your data into tsv format, but it’s easier and more convenient to implement your own DataSource component so that PyText can read your data directly, without any preprocessing.

This tutorial explains how to implement a simple DataSource that can read the ATIS data and to perform a classification task using the “intent” labels.


1. Download the data

Download the ATIS (Airline Travel Information System) dataset [https://www.kaggle.com/siddhadev/ms-cntk-atis/downloads/atis.zip/3] and unzip it in a directory. Note that to download the dataset, you will need a Kaggle [https://www.kaggle.com/] account for which you can sign up for free. The zip file is about 240KB.

$ unzip <download_dir>/atis.zip -d <download_dir>/atis








2. The data format

The ATIS dataset has a few defining characterics:


	it has a train set and a test set, but not eval set


	the data is split into a “dict” file, which is a vocab file containing the words or labels, and the train and test sets, which only contain integers representing the word indexes.


	sentences always start with the token 178 = BOS (Beginning Of Sentence) and end with the token 179 = EOS (End Of Sentence).




$ tail atis/atis.dict.vocab.csv
y
year
yes
yn
york
you
your
yx
yyz
zone
$ tail atis/atis.test.query.csv
178 479 0 545 851 264 882 429 851 915 330 179
178 479 902 851 264 180 428 444 736 521 301 851 915 330 179
178 818 581 207 827 204 616 915 330 179
178 479 0 545 851 264 180 428 444 299 851 619 937 301 654 887 200 435 621 740 179
178 818 581 207 827 204 482 827 619 937 301 229 179
178 688 423 207 827 429 444 299 851 218 203 482 827 619 937 301 229 826 236 621 740 253 130 689 179
178 423 581 180 428 444 299 851 218 203 482 827 619 937 301 229 179
178 479 0 545 851 431 444 589 851 297 654 212 200 179
178 479 932 545 851 264 180 730 870 428 444 511 301 851 297 179
178 423 581 180 428 826 427 444 587 851 810 179





Our DataSource must then resolve the words from the vocab files to rebuild the sentences and labels as strings. It must also take a subset the one of train or test dataset to create the eval dataset. Since the test set is pretty small, we’ll use the train set for that purpose and randomly take a small fraction (say 25%) to create the eval set. Finally, we can safely remove the first and last tokens of every query (BOS and EOS), as they don’t add any value for classification.

The ATIS dataset also has information for slots tagging that we’ll ignore because we only care about classification in this tutorial.




3. DataSource

PyText defines a DataSource to read the data. It expect each row of data to be represented as a python dict where the keys are the column names and the values are the columns properly typed.

Most of the time, the dataset will come as strings and the casting to the proper types can be inferred automatically from the other components in the config. To make the implementation of a new DataSource easier, PyText provides the class RootDataSource that does this type lookup for you. Most users should use RootDataSource as a base class.




4. Implementing AtisIntentDataSource

We will write the all the code for our AtisIntentDataSource in the file my_classifier/source.py.

First, let’s write the utilities that will help us read the data: a function to load the vocab files, and the generator that uses them to rebuild the sentences and labels. We return pytext.data.utils.UNK for unknown words. We store the indexes as strings to avoid casting from and to ints when reading the inputs.:

def load_vocab(file_path):
    """
    Given a file, prepare the vocab dictionary where each line is the value and
    (line_no - 1) is the key
    """
    vocab = {}
    with open(file_path, "r") as file_contents:
        for idx, word in enumerate(file_contents):
            vocab[str(idx)] = word.strip()
    return vocab

def reader(file_path, vocab):
    with open(file_path, "r") as reader:
        for line in reader:
            yield " ".join(
                vocab.get(s.strip(), UNK)
                # ATIS every row starts/ends with BOS/EOS: remove them
                for s in line.split()[1:-1]
            )





Then we declate the DataSource class itself: AtisIntentDataSource. It inherits from RootDataSource, which gives us the automatic lookup of data types. We declare all the config parameters that will be useful, and give sensible default values so that the general case where users provide only path and field_names will likely work. We load the vocab files for queries and intent only once in the constructor and keep them in memory for the entire run:

class AtisIntentDataSource(RootDataSource):

    def __init__(
        self,
        path="my_directory",
        field_names=None,
        validation_split=0.25,
        random_seed=12345,
        # Filenames can be overridden if necessary
        intent_filename="atis.dict.intent.csv",
        vocab_filename="atis.dict.vocab.csv",
        test_queries_filename="atis.test.query.csv",
        test_intent_filename="atis.test.intent.csv",
        train_queries_filename="atis.train.query.csv",
        train_intent_filename="atis.train.intent.csv",
        **kwargs,
    ):
        super().__init__(**kwargs)

        field_names = field_names or ["text", "label"]
        assert len(field_names or []) == 2, \
           "AtisIntentDataSource only handles 2 field_names: {}".format(field_names)

        self.random_seed = random_seed
        self.eval_split = eval_split

        # Load the vocab dict in memory for the readers
        self.words = load_vocab(os.path.join(path, vocab_filename))
        self.intents = load_vocab(os.path.join(path, intent_filename))

        self.query_field = field_names[0]
        self.intent_field = field_names[1]

        self.test_queries_filepath = os.path.join(path, test_queries_filename)
        self.test_intent_filepath = os.path.join(path, test_intent_filename)
        self.train_queries_filepath = os.path.join(path, train_queries_filename)
        self.train_intent_filepath = os.path.join(path, train_intent_filename)





To generate the eval data set, we need to randomly select some of the rows in training, but in a consistent and repeatable way. This is not strictly needed, and the training will work if the selection were completely random, but having a consistent sequence will help with debugging and give comparable results from training to training. In order to do that, we need to use the same seed for a new random number generator each time we start reading the train data set. The function below can be used for either training or eval and ensures that those two sets are complement of each other, with the ratio determined by eval_split. This function returns True or False depending on whether the row should be included or not:

def _selector(self, select_eval):
    """
    This selector ensures that the same pseudo-random sequence is
    always the used from the Beginning. The `select_eval` parameter
    guarantees that the training set and eval set are exact complements.
    """
    rng = Random(self.random_seed)
    def fn():
        return select_eval ^ (rng.random() >= self.eval_split)
    return fn





Next, we write the function that iterates through both the reader for the queries (sentences) and the reader for the intents (labels) simultaneously. It yields each row in the form a python dictionnary, where the keys are the field_names. We can pass an optional function to select a subset of the row (ie: _selector defined above); the default is to select all the rows:

def _iter_rows(self, query_reader, intent_reader, select_fn=lambda: True):
    for query_str, intent_str in zip(query_reader, intent_reader):
        if select_fn():
            yield {
                # in ATIS every row starts/ends with BOS/EOS: remove them
                self.query_field: query_str[4:-4],
                self.intent_field: intent_str,
            }





Finally, we tie everything toghether by implementing the 3 API methods of RootDataSource. Each of those methods should return a generator that can iterate through the specific dataset entirely. For the test dataset, we simply return all the row presented by the data in test_queries_filepath and test_intent_filepath, using the corresponding vocab:

def raw_test_data_generator(self):
    return iter(self._iter_rows(
        query_reader=reader(
            self.test_queries_filepath,
            self.words,
        ),
        intent_reader=reader(
            self.test_intent_filepath,
            self.intents,
        ),
    ))





For the eval and train datasets, we read the same files train_queries_filepath and train_intent_filepath, but we select some of the rows for eval and the rest for train:

def raw_train_data_generator(self):
    return iter(self._iter_rows(
        query_reader=reader(
            self.train_queries_filepath,
            self.words,
        ),
        intent_reader=reader(
            self.train_intent_filepath,
            self.intents,
        ),
        select_fn=self._selector(select_eval=False),
    ))

def raw_eval_data_generator(self):
    return iter(self._iter_rows(
        query_reader=reader(
            self.train_queries_filepath,
            self.words,
        ),
        intent_reader=reader(
            self.train_intent_filepath,
            self.intents,
        ),
        select_fn=self._selector(select_eval=True),
    ))





RootDataSource needs to know how it should transform the values in the dictionnaries created by the raw generators into the types matching the tensorizers used in the model. Fortunately, RootDataSource already provides a number of type conversion functions like the one below, so we don’t need to do it for strings. If we did need to do it, we would declare one like this for AtisIntentDataSource.:

@AtisIntentDataSource.register_type(str)
def load_string(s):
    return s





The full source code for this tutorial can be found in demo/datasource/source.py, which include the imports needed.




5. Testing AtisIntentDataSource

For rapid dev-test cycles, we add a simple main code printing the generated data in the terminal:

if __name__ == "__main__":
    import sys
    src = AtisIntentDataSource(
        path=sys.argv[1],
        field_names=["query", "intent"],
        schema={},
    )
    for row in src.raw_train_data_generator():
        print("TRAIN", row)
    for row in src.raw_eval_data_generator():
        print("EVAL", row)
    for row in src.raw_test_data_generator():
        print("TEST", row)





We test our class to make sure we’re getting the right data.

$ python3 my_classifier/source.py atis | head -n 3
TRAIN {'query': 'what flights are available from pittsburgh to baltimore on thursday morning', 'intent': 'flight'}
TRAIN {'query': 'cheapest airfare from tacoma to orlando', 'intent': 'airfare'}
TRAIN {'query': 'round trip fares from pittsburgh to philadelphia under 1000 dollars', 'intent': 'airfare'}

$ python3 my_classifier/source.py atis | cut -d " " -f 1 | uniq -c
3732 TRAIN
1261 EVAL
 893 TEST








6. Training the Model

First let’s get a config using our new AtisIntentDataSource

$ pytext --include my_classifier gen-default-config DocumentClassificationTask AtisIntentDataSource > my_classifier/config.json
Including: my_classifier
... importing module: my_classifier.source
... importing: <class 'my_classifier.source.AtisIntentDataSource'>
INFO - Applying option: task->data->source = AtisIntentDataSource





This default config contains all the parameters with their default value. So we edit the config to remove the parameters that we don’t care about, and we edit the ones we care about. We only want to run 3 epochs for now. It looks like this.

$ cat my_classifier/config.json
{
  "debug_path": "my_classifier.debug",
  "export_caffe2_path": "my_classifier.caffe2.predictor",
  "export_onnx_path": "my_classifier.onnx",
  "save_snapshot_path": "my_classifier.pt",
  "task": {
    "DocumentClassificationTask": {
      "data": {
        "Data": {
          "source": {
            "AtisIntentDataSource": {
              "field_names": ["text", "label"],
              "path": "atis",
              "random_seed": 12345,
              "validation_split": 0.25
            }
          }
        }
      },
      "metric_reporter": {
        "output_path": "my_classifier.out"
      },
      "trainer": {
        "epochs": 3
      }
    }
  },
  "test_out_path": "my_classifier_test.out",
  "version": 12
}





And, at last, we can train the model

$ pytext --include my_classifier train < my_classifier/config.json








Notes

In the current version of PyText, we need to explicitly declare a few more things, like the Config class (that looks like the __init__ parameters) and the from_config method:

class Config(RootDataSource.Config):
    path: str = "."
    field_names: List[str] = ["text", "label"]
    validation_split: float = 0.25
    random_seed: int = 12345
    # Filenames can be overridden if necessary
    intent_filename: str = "atis.dict.intent.csv"
    vocab_filename: str = "atis.dict.vocab.csv"
    test_queries_filename: str = "atis.test.query.csv"
    test_intent_filename: str = "atis.test.intent.csv"
    train_queries_filename: str = "atis.train.query.csv"
    train_intent_filename: str = "atis.train.intent.csv"

# Config mimics the constructor
# This will be the default in future pytext.
@classmethod
def from_config(cls, config: Config, schema: Dict[str, Type]):
    return cls(schema=schema, **config._asdict())











          

      

      

    

  

    
      
          
            
  
Custom Tensorizer

Tensorizer is the class that prepares your data coming out of the data source and transforms it into tensors suitable for processing. Each tensorizer knows how to prepare the input data from specific columns. In order to do that, the tensorizer (after initialization, such as creating or loading the vocabulary for look-ups) executes the following steps:


	Its Config defines which column name(s) the tensorizer will look at


	numberize() takes one row and transform the strings into numbers


	tensorize() takes a batch of rows and creates the tensors




PyText provides a number of tensorizers for the most common cases. However, if you have your own custom features that don’t have a suitable Tensorizer, you will need to write your own class. Fortunately it’s quite easy: you simply need to create a class that inherits from Tensorizer (or one of its subclasses), and implement a few functions.

First a Config inner class, from_config class method, and the constructor __init__. This is just to declare member variables.

The tensorizer should declare the schema of your Tensorizer by defining a column_schema property which returns a list of tuples, one for each field/column read from the data source. Each tuple specifies the name of the column, and the type of the data. By specifying the type of your data, the data source will automatically parse the inputs and pass objects of those types to the tensorizers. You don’t need to parse your own inputs.

For example, SeqTokenTensorizer reads one column from the input data. The data is formatted like a json list of strings: [“where do you wanna meet?”, “MPK”]. The schema declaration is like this:

@property
def column_schema(self):
    return [(self.column, List[str])]





Another example with GazetteerTensorizer: it needs 2 columns, one string for the text itself, and one for the gazetteer features formatted like a complex json object. (The Gazetteer type is registered in the data source to automatically convert the raw strings from the input to this type.) The schema declaration is like this:

Gazetteer = List[Dict[str, Dict[str, float]]]

@property
def column_schema(self):
    return [(self.text_column, str), (self.dict_column, Gazetteer)]






Example Implementation

Let’s implement a simple word tensorizer that creates a tensor with the word indexes from a vocabulary.

class MyWordTensorizer(Tensorizer):

    class Config(Tensorizer.Config):
        #: The name of the text column to read from the data source.
        column: str = "text"

    @classmethod
    def from_config(cls, config: Config):
        return cls(column=config.column)

    def __init__(self, column):
        self.column = column
        self.vocab = vocab

    @property
    def column_schema(self):
        return [(self.column, str)]





Next we need to build the vocabulary by reading the training data and count the words. Since multiple tensorizers might need to read the data, we parallelize the reading part and the tensorizers use the pattern row = yield to read their inputs. In this simple example, our “tokenize” function is just going to split on spaces.

def _tokenize(self, row):
    raw_text = row[self.column]
    return raw_text.split()

def initialize(self):
    """Build vocabulary based on training corpus."""
    vocab_builder = VocabBuilder()

    try:
        while True:
            row = yield
            words = _tokenize(row)
            vocab_builder.add_all(words)
    except GeneratorExit:
        self.vocab = vocab_builder.make_vocab()





The most important method is numberize, which takes a row and transforms it into list of numbers. The exact meaning of those numbers is arbitrary and depends on the design of the model. In our case, we look up the word indexes in the vocabulary.

def numberize(self, row):
    """Look up tokens in vocabulary to get their corresponding index"""
    words = _tokenize(row)
    idx = self.vocab.lookup_all(words)
    # LSTM representations need the length of the sequence
    return idx, len(idx)





Because LSTM-based representations need the length of the sequence to only consider the useful values and ignore the padding, we also return the length of each sequence.

Finally, the last function will create properly padded torch.Tensors from the batches produced by numberize. Numberized results can be cached for performance. We have a separate function to tensorize them because they are shuffled and batched differently (at each epoch), and then they will need different padding (because padding dimensions depend on the batch).

def tensorize(self, batch):
    tokens, seq_lens = zip(*batch)
    return (
        pad_and_tensorize(tokens, self.vocab.get_pad_index()),
        pad_and_tensorize(seq_lens),
    )





LSTM-based representations implemented in Torch also need the batches to be sorted by sequence length descending, so we’re add in a sort function.

def sort_key(self, row):
    # LSTM representations need the batches to be sorted by descending seq_len
    return row[1]





The full code is in demo/examples/tensorizer.py




Testing

We can test our tensorizer with the following code that initializes the vocab, then tries the numberize function:

rows = [
    {"text": "I want some coffee"},
    {"text": "Turn it up"},
]
tensorizer = MyWordTensorizer(column="text")

# Vocabulary starts with 0 and 1 for Unknown and Padding.
# The rest of the vocabulary is built by the rows in order.
init = tensorizer.initialize()
init.send(None)  # start the loop
for row in rows:
    init.send(row)
init.close()

# Verify numberize.
numberized_rows = (tensorizer.numberize(r) for r in rows)
words, seq_len = next(numberized_rows)
assert words == [2, 3, 4, 5]
assert seq_len == 4  # "I want some coffee" has 4 words
words, seq_len = next(numberized_rows)
assert words == [6, 7, 8]
assert seq_len == 3  # "Turn it up" has 3 words

# test again, this time also make the tensors
numberized_rows = (tensorizer.numberize(r) for r in rows)
words_tensors, seq_len_tensors = tensorizer.tensorize(numberized_rows)
# Notice the padding (1) of the 2nd tensor to match the dimension
assert words_tensors.equal(torch.tensor([[2, 3, 4, 5], [6, 7, 8, 1]]))
assert seq_len_tensors.equal(torch.tensor([4, 3]))











          

      

      

    

  

    
      
          
            
  
Using External Dense Features

Sometime you want to add external features to augment the inputs to your model. For example, if you want to classify a text that has an image associated to it, you might want to process the image separately and use features of this image along with the text to help the classifier. Those features are added in the input data as one extra field (column) and should look like a list of floats (json).

Let’s look at a simple example, first without the dense feature, then we add dense features.


Example: Simple Model

First, here’s an example of a simple classifier that uses just the text and no dense features. (This is only showing the relevant parts of the model code for simplicity.)

class MyModel(Model):
  class Config(Model.Config):
    class ModelInput(Model.Config.InputConfig):
      tokens: TokenTensorizer.Config = TokenTensorizer.Config()
      labels: LabelTensorizer.Config = LabelTensorizer.Config()

    inputs: ModelInput = ModelInput()
    token_embedding: WordEmbedding.Config = WordEmbedding.Config()

    representation: RepresentationBase.Config = DocNNRepresentation.Config()
    decoder: DecoderBase.Config = MLPDecoder.Config()
    output_layer: OutputLayerBase.Config = ClassificationOutputLayer.Config()

  def from_config(cls, config, tensorizers):
    token_embedding = create_module(config.token_embedding, tensorizer=tensorizers["tokens"])
    representation = create_module(config.representation, embed_dim=token_embedding.embedding_dim)
    labels = tensorizers["labels"].vocab
    decoder = create_module(
        config.decoder,
        in_dim=representation.representation_dim
        out_dim=len(labels),
    )
    output_layer = create_module(config.output_layer, labels=labels)
    return cls(token_embedding, representation, decoder, output_layer)

  def arrange_model_inputs(self, tensor_dict):
    return (tensor_dict["tokens"],)

  def forward(
      self,
      tokens_in: Tuple[torch.Tensor, torch.Tensor],
  ) -> List[torch.Tensor]:
        word_tokens, seq_lens = tokens
        embedding_out = self.embedding(word_tokens)
        representation_out = self.representation(embedding_out, seq_lens)
        return self.decoder(representation_out)








Example: Simple Model With Dense Features

To use the dense features, you will typically write your model to use them directly in the decoder, bypassing the embeddings and representation stages that process the text part of your inputs. Here’s the same example again, this time with the dense features added (see lines marked with <–).

class MyModel(Model):
  class Config(Model.Config):
    class ModelInput(Model.Config.InputConfig):
      tokens: TokenTensorizer.Config = TokenTensorizer.Config()
      dense: FloatListTensorizer.Config = FloatListTensorizer.Config()  # <--
      labels: LabelTensorizer.Config = LabelTensorizer.Config()

    inputs: ModelInput = ModelInput()
    token_embedding: WordEmbedding.Config = WordEmbedding.Config()

    representation: RepresentationBase.Config = DocNNRepresentation.Config()
    decoder: DecoderBase.Config = MLPDecoder.Config()
    output_layer: OutputLayerBase.Config = ClassificationOutputLayer.Config()

  def from_config(cls, config, tensorizers):
    token_embedding = create_module(config.token_embedding, tensorizer=tensorizers["tokens"])
    representation = create_module(config.representation, embed_dim=token_embedding.embedding_dim)
    dense_dim = tensorizers["dense"].out_dim    # <--
    labels = tensorizers["labels"].vocab
    decoder = create_module(
        config.decoder,
        in_dim=representation.representation_dim + dense_dim    # <--
        out_dim=len(labels),
    )
    output_layer = create_module(config.output_layer, labels=labels)
    return cls(token_embedding, representation, decoder, output_layer)

  def arrange_model_inputs(self, tensor_dict):
    return (tensor_dict["tokens"], tensor_dict["dense"])  # <--

  def forward(
      self,
      tokens_in: Tuple[torch.Tensor, torch.Tensor],
      dense_in: torch.Tensor,    # <--
  ) -> List[torch.Tensor]:
        word_tokens, seq_lens = tokens
        embedding_out = self.embedding(word_tokens)
        representation_out = self.representation(embedding_out, seq_lens)
        representation_out = torch.cat((representation_out, dense_in), 1)    # <--
        return self.decoder(representation_out)











          

      

      

    

  

    
      
          
            
  
Creating A New Model

PyText uses a Model class as a central place to define components for data processing, model training, etc. and wire up those components.

In this tutorial, we will create a word tagging model for the ATIS dataset. The format of the ATIS dataset is explained in the Custom Data Format, so we will not repeat it here. We are going to create a similar data source that uses the slot tagging information rather than the intent information. We won’t describe in detail how this data source is created but you can look at the Custom Data Format, and the full source code for this tutorial in demo/my_tagging for more information.

This model will predict a “slot”, also called “tag” or “label”, for each word in the utterance, using the IOB2 format [https://en.wikipedia.org/wiki/Inside%E2%80%93outside%E2%80%93beginning_(tagging]), where the O tag is used for Outside (no match), B- for Beginning and I- for Inside (continuation). Here’s an example:

{
  "text": "please list the flights from newark to los angeles",
  "slots": "O O O O O B-fromloc.city_name O B-toloc.city_name I-toloc.city_name"
}






1. The Components

The first step is to specify the components used in this model by listing them in the Config class, the corresponding from_config function, and the constructor __init__.

Thanks to the modular nature of PyText, we can simply use many included common components, such as TokenTensorizer, WordEmbedding, BiLSTMSlotAttention and MLPDecoder. Since we’re also using the common pattern of embedding -> representation -> decoder -> output_layer, we use Model as a base class, so we don’t need to write __init__.

ModelInput defines how the data that is read will be transformed into tensors. This is done using a Tensorizer. These components take one or several columns (often strings) from each input row and create the corresponding numeric features in a properly padded tensor. The tensorizers will to be initialized first, and in this step they will often parse the training data to create their Vocabulary.

In our case, the utterance is in the column “text” (which is the default column name for this tensorizer), and is composed of tokens (words), so we can use the TokenTensorizer. The Vocabulary will be created from all the utterances.

The slots are also composed of tokens: the IOB2 tags. We can also use TokenTensorizer for the column “slots”. This Vocabulary will be the list of IOB2 tags found in the “slots” column of the training data. This is a different column name, so we specify it.

class MyTaggingModel(Model):
    class Config(ConfigBase):
        class ModelInput(Model.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            slots: TokenTensorizer.Config = TokenTensorizer.Config(column="slots")

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()
        representation: BiLSTMSlotAttention.Config = BiLSTMSlotAttention.Config,
        decoder: MLPDecoder.Config = MLPDecoder.Config()
        output_layer: MyTaggingOutputLayer.Config = MyTaggingOutputLayer.Config()








2. from_config method

from_config is where the components are created with the proper parameters. Some come from the Config (passed by the user in json format), some use the default values, others are dicated by the model’s architecture so that the different components fit with each other. For example, the representation layer needs to know the dimension of the embeddings it will receive, the decoder needs to know the dimension of the representation layer before it and the size of the slots vocab to output.

In this model, we only need one embedding: the one of the tokens. The slots don’t have embeddings because while they are listed as input (in ModelInput), they are actually outputs and the will be used in the output layer. (During training, they are inputs as true values.)

@classmethod
def from_config(cls, config, tensorizers):
    embedding = create_module(config.embedding, tensorizer=tensorizers["tokens"])
    representation = create_module(
        config.representation, embed_dim=embedding.embedding_dim
    )
    slots = tensorizers["slots"].vocab
    decoder = create_module(
        config.decoder,
        in_dim=representation.representation_dim,
        out_dim=len(slots),
    )
    output_layer = MyTaggingOutputLayer(slots, CrossEntropyLoss(None))
    # call __init__ constructor from super class Model
    return cls(embedding, representation, decoder, output_layer)








3. Forward method

The forward method contains the execution logic calling each of those components and passing the results of one to the next. It will be called for every row transformed into tensors.

TokenTensorizer returns the tensor for the tokens themselves and also the sequence length, which is the number of tokens in the utterances. This is because we need to pad the tensors in a batch to give them all the same dimensions, and LSTM-based reprentations need to differentiate the padding from the actual tokens.

def forward(
    self,
    word_tokens: torch.Tensor,
    seq_lens: torch.Tensor,
) -> List[torch.Tensor]:
    # fetch embeddings for the tokens in the utterance
    embedding = self.embedding(word_tokens)

    # pass the embeddings to the BiLSTMSlotAttention layer.
    # LSTM-based representations also need seq_lens.
    representation = self.representation(embedding, seq_lens)

    # some LSTM representations return extra tensors, we don't use those.
    if isinstance(representation, tuple):
        representation = representation[0]

    # finally run the results through the decoder
    return self.decoder(representation)








4. Complete MyTaggingModel

To finish this class, we need to define a few more functions.

All the inputs are placed in a python dict where the key is the name of the tensorizer as defined in ModelInput, and the value is the tensor for this input row.

First, we define how the inputs will be passed to the forward function in arrange_model_inputs. In our case, the only input passed to the forward function is the tensors from the “tokens” input. As explained above, TokenTensorizer returns 2 tensors: the tokens and the sequence length. (Actually it returns 3 tensors, we’ll ignore the 3rd one, the token ranges, in this tutorial)

Then we define arrange_targets, which is doing something similar for the targets, which are passed to the loss function during training. In our case, it’s the “slots” tensorizer doing that. The padding value can be passed to the loss function (unlike LSTM representations), so we only need the first tensor.

def arrange_model_inputs(self, tensor_dict):
    tokens, seq_lens, _ = tensor_dict["tokens"]
    return (tokens, seq_lens)

def arrange_targets(self, tensor_dict):
    slots, _, _ = tensor_dict["slots"]
    return slots








5. Output Layer

So far, our model is using the same components as any other model, including a common classification model, except for two things: the BiLSTMSlotAttention and the output layer.

BiLSTMSlotAttention is a multi-layer bidirectional LSTM based representation with attention over slots. The implementation of this representation is outside the scope of this tutorial, and this component is already included in PyText, so we’ll just use it.

The output layer can be simple enough and demonstrates a few important notions in PyText, like how the loss function is tied to the output layer. We implement it like this:

class MyTaggingOutputLayer(OutputLayerBase):

    class Config(OutputLayerBase.Config):
        loss: CrossEntropyLoss.Config = CrossEntropyLoss.Config()

    @classmethod
    def from_config(cls, config, vocab, pad_token):
        return cls(
            vocab,
            create_loss(config.loss, ignore_index=pad_token),
        )

    def get_loss(self, logit, target, context, reduce=True):
        # flatten the logit from [batch_size, seq_lens, dim] to
        # [batch_size * seq_lens, dim]
        return self.loss_fn(logit.view(-1, logit.size()[-1]), target.view(-1), reduce)

    def get_pred(self, logit, *args, **kwargs):
        preds = torch.max(logit, 2)[1]
        scores = F.log_softmax(logit, 2)
        return preds, scores








6. Metric Reporter

Next we need to write a MetricReporter to calculate metrics and report model training/test results:

The MetricReporter base class aggregates all the output from Trainer, including predictions, scores and targets. The default aggregation behavior is concatenating the tensors from each batch and converting it to list. If you want different aggregation behavior, you can override it with your own implementation. Here we use the compute_classification_metrics method provided in pytext.metrics to get the precision/recall/F1 scores. PyText ships with a few common metric calculation methods, but you can easily incorporate other libraries, such as sklearn.

In the __init__ method, we can pass a list of Channel to report the results to any output stream. We use a simple ConsoleChannel that prints everything to stdout and a TensorBoardChannel that outputs metrics to TensorBoard:

class MyTaggingMetricReporter(MetricReporter):

    @classmethod
    def from_config(cls, config, vocab):
        return MyTaggingMetricReporter(
            channels=[ConsoleChannel(), TensorBoardChannel()],
            label_names=vocab
        )

    def __init__(self, label_names, channels):
        super().__init__(channels)
        self.label_names = label_names

    def calculate_metric(self):
        return compute_classification_metrics(
            list(
                itertools.chain.from_iterable(
                    (
                        LabelPrediction(s, p, e)
                        for s, p, e in zip(scores, pred, expect)
                    )
                    for scores, pred, expect in zip(
                        self.all_scores, self.all_preds, self.all_targets
                    )
                )
            ),
            self.label_names,
            self.calculate_loss(),
        )








7. Task

Finally, we declare a task by inheriting from NewTask. This base class specifies the training parameters of the model: the data source and batcher, the trainer class (most models will use the default one), and the metric reporter.

Since our metric reporter needs to be initialized with a specific vocab, we need to define the classmethod create_metric_reporter so that PyText can construct it properly.

class MyTaggingTask(NewTask):
    class Config(NewTask.Config):
        model: MyTaggingModel.Config = MyTaggingModel.Config()
        metric_reporter: MyTaggingMetricReporter.Config = MyTaggingMetricReporter.Config()

    @classmethod
    def create_metric_reporter(cls, config, tensorizers):
        return MyTaggingMetricReporter(
            channels=[ConsoleChannel(), TensorBoardChannel()],
            label_names=list(tensorizers["slots"].vocab),
        )








8. Generate sample config and train the model

Save all your files in the same directory. For example, I saved all my files in my_tagging/.Now you can tell PyText to include your classes with the parameter --include my_tagging

Now that we have a fully functional class:~Task, we can generate a default JSON config for it by using the pytext cli tool.

(pytext) $ pytext --include my_tagging gen-default-config MyTaggingTask > my_config.json





Tweak the config as you like, for instance change the number of epochs. Most importantly, specify the path to your ATIS dataset. Then train the model with:

(pytext) $ pytext --include my_tagging train < my_config.json











          

      

      

    

  

    
      
          
            
  
Hacking PyText


Using your own classes in PyText

Most people just want to create their own components and use them to load their
data, train models, etc. In this case, you just need to put all your .py files in a directory and include it with the option –include <my directory>. PyText will be able to find your code and import your classes. This works with PyText from pip install or from github sources.

Example with Custom Data Source




Changing PyText

Why would you want to change PyText? Maybe you want to fix one of the github issues [https://github.com/facebookresearch/pytext/issues], or you want to experiment with your own changes that you can’t simply include and you would like to see included in PyText’s future releases. In this case you need to download the sources and submit them back to github. Since getting your changes ready and integrated can take some time, you might need to keep your sources up to date. Here’s how to do it.


Installation

First, make a copy of the PyText repo into your github account. For that (you need a github account), go to the PyText repo [https://github.com/facebookresearch/pytext] and click the Fork button at top-right of the page.

Once the fork is complete, clone your fork onto your computer by clicking the “Clone or download” button and copying the URL. Then, in a terminal, use the git clone command to clone the repo in the directory of your choice.

$ git clone https://github.com/<your_account>/pytext.git





To be able to update your github fork with the latest changes from Facebook’s PyText sources, you need to add it as a “remote” with this command. (This can be done later.) The name “upstream” is what’s typically used, but you can use any name you want for your remotes.

$ git remote add upstream https://github.com/facebookresearch/pytext.git





Now you should have 2 remotes: origin is your own github fork, and upstream is facebook’s github repo.

Now you can install the PyText dependencies in a virtual environment. (This means the dependencies will be installed inside the directory pytext_venv under pytext/, not in your machine’s system directory.) Notice the (pytext_venv) in the terminal prompt when it’s active.

$ cd pytext
$ source activation_venv
(pytext_venv) $ ./install_deps





To exit the virtual environment:

(pytext_venv) $ deactivate








Writing Code

After you’ve made some code changes, you need to create a branch to commit your code. Do not commit your code in your master branch! Give your branch a name that represents what your experiment is about. Then add your changes and commit them.

$ git checkout -b <my_experiment>
$ git status -sb
... # list of files you changed
$ git add <file1> <file2>
$ git diff --cached  # see the code changes you added
# ... maybe keep changing and run git add again
$ git commit  # save your changes
$ git show # optional, look at the code changes
$ git push --set-upstream origin <my_experiment>  # send your branch to your github fork





At this point you should be able to see your branch in your github repo and create a Pull Request to Facebook’s github if you want to submit it for review and later be integrated.




Keeping Up-to-Date

To resume development in an already cloned repo, you might need re-activate the virtual environment:

$ cd pytext
$ source activation_venv





If you need to update your github repo with the latest changes in the Facebook upstream repo, fetch the changes with this command, merge your master with those changes, and push the changes to your github forks. In order to do that, you can’t have any pending changes, so make sure you commit your current work to a branch.

$ git fetch upstream
$ git checkout master
$ git merge upstream/master
$ git push





Important: never commit changes in your master. Doing this would prevent further updates. Instead, always commit changes to a branch. (See below for more on this.)

Finally, you might need to rebase your branches to the latest master. Check out the branch, rebase it, and (optionally) push it again to your github fork.

$ git checkout <my_experiment>
$ git rebase master
$ git push  # optional








Modifying your Pull Request

Many times you will need to modify your code and submit your pull request again. Maybe you found a bug that you need to fix, or you want to integrate some feedback you got in the pull request, or after you rebased your branch you had to solve a conflict.

If you’re going to change your pull request, it’s always a good idea to start by rebasing your branch on the lastest upstream/master (see above.)

After making your changes, amend to your existing commit rather than creating a new commit on top of it. This is to ensure your changes are in a single clean commit that does not contain your failed experiments. At this point, you will have a branch <my_experiment>, and the branch you pushed to your github forked origin/<my_experiment>. Then you will need to force the push to replace the github branch with your changes. The pull request will be automatically updated upstream.

$ git commit --amend
$ git push --force










Addendum


One commit or multiple commits?

For most contributions, you will want to keep your pull request as a single, clean commit. It’s better to amend the same commit rather than keeping the entire history of intermediate edits.

If your change is more involved, it might be better to create multiple commits, as long as each commit does one thing and is self contained.




Code Quality

In order to get your pull request integrated with PyText, it needs to pass the tests and be reviewed. The pull requests will automatically run the circleci tests, and they must be all green for your pull request to be accepted. These tests include building the documentation, run the unit tests under python 3.6 and 3.7, and run the linter black to verify code formatting. You can run the linter yourself after installing it with pip install black.

If all the tests are green, people will start reviewing your changes. (You too can review other pull requests [https://github.com/facebookresearch/pytext/pulls] and make comments and suggestions.) If reviewers ask questions or make suggestions, try your best to answer them with comments or code changes.

A very common reason to reject a pull request is lack of unit testing. Make sure your code is covered by unit tests (add your own tests) to make sure they work now and also in the future when other people make changes to your code!




Creating Documentation

Whether you want to add documentation for your feature in code, or just change the existing the documentation, you will need to test it locally. First install extra dependencies needed to build the documentation:

$ pip install --upgrade -r docs_requirements.txt
$ pip install --upgrade -r pytext/docs/requirements.txt





Then you can build the documentation

$ cd pytext/docs
$ make html





Finally you can look at the documentation produced with a URL like this file:///<path_to_pytext_sources>/pytext/docs/build/html/hacking_pytext.html




Useful git alias

One of the most useful command for git is one where you print the commits and branches like a tree. This is a complex command most useful when stored as an alias, so we’re giving it here.

$ git config --global alias.lg "log --pretty=tformat:'%C(yellow)%h %Cgreen(%ad)%Cred%d %Creset%s %C(bold blue)<%cn>%Creset' --decorate --date=short --date=local --graph --all"

$ # try it
$ git lg
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FeatureConfig

Component: Module


	
class pytext.config.field_config.FeatureConfig

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	word_feat: WordEmbedding.Config = WordEmbedding.Config()

	



	seq_word_feat: Optional[WordEmbedding.Config] = None

	



	dict_feat: Optional[DictEmbedding.Config] = None

	



	char_feat: Optional[CharacterEmbedding.Config] = None

	



	dense_feat: Optional[FloatVectorConfig] = None

	



	contextual_token_embedding: Optional[ContextualTokenEmbedding.Config] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "word_feat": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "seq_word_feat": null,
    "dict_feat": null,
    "char_feat": null,
    "dense_feat": null,
    "contextual_token_embedding": null
}









          

      

      

    

  

    
      
          
            
  
FloatVectorConfig


	
class pytext.config.field_config.FloatVectorConfig

	Bases: ConfigBase





All Attributes (including base classes)



	dim: int = 0

	



	export_input_names: list[str] = ['float_vec_vals']

	



	dim_error_check: bool = False

	








Default JSON

{
    "dim": 0,
    "export_input_names": [
        "float_vec_vals"
    ],
    "dim_error_check": false
}
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	CNNParams









          

      

      

    

  

    
      
          
            
  
CNNParams


	
class pytext.config.module_config.CNNParams

	Bases: ConfigBase





All Attributes (including base classes)



	kernel_num: int = 100

	



	kernel_sizes: list[int] = [3, 4]

	



	weight_norm: bool = False

	



	dilated: bool = False

	



	causal: bool = False

	








Default JSON

{
    "kernel_num": 100,
    "kernel_sizes": [
        3,
        4
    ],
    "weight_norm": false,
    "dilated": false,
    "causal": false
}
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class pytext.config.pytext_config.ExportConfig

	Bases: ConfigBase





All Attributes (including base classes)



	export_caffe2_path: Optional[str] = None

	



	export_onnx_path: str = '/tmp/model.onnx'

	



	export_torchscript_path: Optional[str] = None

	



	export_lite_path: Optional[str] = None

	



	torchscript_quantize: Optional[bool] = False

	



	accelerate: list[str] = []

	



	inference_interface: Optional[str] = None

	



	seq_padding_control: Optional[list[int]] = None

	



	batch_padding_control: Optional[list[int]] = None

	



	target: str = ''

	








Default JSON

{
    "export_caffe2_path": null,
    "export_onnx_path": "/tmp/model.onnx",
    "export_torchscript_path": null,
    "export_lite_path": null,
    "torchscript_quantize": false,
    "accelerate": [],
    "inference_interface": null,
    "seq_padding_control": null,
    "batch_padding_control": null,
    "target": ""
}









          

      

      

    

  

    
      
          
            
  
PyTextConfig


	
class pytext.config.pytext_config.PyTextConfig

	Bases: ConfigBase





All Attributes (including base classes)



	task: Union[TaskBase.Config, Task_Deprecated.Config, _NewTask.Config, NewTask.Config, DisjointMultitask.Config, NewDisjointMultitask.Config, QueryDocumentPairwiseRankingTask.Config, EnsembleTask.Config, DocumentClassificationTask.Config, DocumentRegressionTask.Config, NewBertClassificationTask.Config, NewBertPairClassificationTask.Config, BertPairRegressionTask.Config, WordTaggingTask.Config, IntentSlotTask.Config, LMTask.Config, MaskedLMTask.Config, PairwiseClassificationTask.Config, PairwiseRegressionTask.Config, PairwiseClassificationForDenseRetrievalTask.Config, RoBERTaNERTask.Config, SeqNNTask.Config, SquadQATask.Config, SemanticParsingTask.Config, SequenceLabelingTask.Config]

	



	use_cuda_if_available: bool = True

	



	use_fp16: bool = False

	



	distributed_world_size: int = 1

	



	gpu_streams_for_distributed_training: int = 1

	



	load_snapshot_path: str = ''

	



	save_snapshot_path: str = '/tmp/model.pt'

	



	use_config_from_snapshot: bool = True

	



	auto_resume_from_snapshot: bool = False

	



	export: ExportConfig = ExportConfig()

	



	export_list: list[ExportConfig] = []

	



	modules_save_dir: str = ''

	



	save_module_checkpoints: bool = False

	



	save_all_checkpoints: bool = False

	



	use_tensorboard: bool = True

	



	random_seed: Optional[int] = 0

	Seed value to seed torch, python, and numpy random generators.



	use_deterministic_cudnn: bool = False

	Whether to allow CuDNN to behave deterministically.



	report_eval_results: bool = False

	



	report_test_results: bool = True

	



	include_dirs: Optional[list[str]] = None

	



	version: int

	



	use_cuda_for_testing: bool = True

	



	read_chunk_size: Optional[int] = 1000000000

	



	test_out_path: str = '/tmp/test_out.txt'

	



	debug_path: str = '/tmp/model.debug'

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.
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	simple_featurizer
	SimpleFeaturizer.Config









	packed_lm_data
	PackedLMData.Config





	roberta_tensorizer
	RoBERTaTensorizer.Config

	RoBERTaTokenLevelTensorizer.Config





	sources
	conllu
	CoNLLUNERDataSource.Config

	CoNLLUPOSDataSource.Config





	data_source
	DataSource.Config

	RootDataSource.Config

	RowShardedDataSource.Config

	ShardedDataSource.Config





	dense_retrieval
	DenseRetrievalDataSource.Config





	pandas
	PandasDataSource.Config

	SessionPandasDataSource.Config





	session
	SessionDataSource.Config





	squad
	SquadDataSource.Config

	SquadDataSourceForKD.Config





	tsv
	BlockShardedTSVDataSource.Config

	MultilingualTSVDataSource.Config

	SessionTSVDataSource.Config

	TSVDataSource.Config









	squad_for_bert_tensorizer
	SquadForBERTTensorizer.Config

	SquadForBERTTensorizerForKD.Config

	SquadForRoBERTaTensorizer.Config

	SquadForRoBERTaTensorizerForKD.Config





	squad_tensorizer
	SquadTensorizer.Config

	SquadTensorizerForKD.Config





	tensorizers
	AnnotationNumberizer.Config

	ByteTensorizer.Config

	ByteTokenTensorizer.Config

	CharacterTokenTensorizer.Config

	CharacterVocabTokenTensorizer.Config

	Float1DListTensorizer.Config

	FloatListSeqTensorizer.Config

	FloatListTensorizer.Config

	FloatTensorizer.Config

	GazetteerTensorizer.Config

	Integer1DListTensorizer.Config

	LabelListRankTensorizer.Config

	LabelListTensorizer.Config

	LabelTensorizer.Config

	MetricTensorizer.Config

	NtokensTensorizer.Config

	NumericLabelTensorizer.Config

	SeqTokenTensorizer.Config

	SlotLabelTensorizer.Config

	SlotLabelTensorizerExpansible.Config

	SoftLabelTensorizer.Config

	String2DListTensorizer.Config

	Tensorizer.Config

	TokenTensorizer.Config

	UidTensorizer.Config

	VocabConfig

	VocabFileConfig





	tokenizers
	tokenizer
	BERTInitialTokenizer.Config

	DoNothingTokenizer.Config

	GPT2BPETokenizer.Config

	SentencePieceTokenizer.Config

	Tokenizer.Config

	WordPieceTokenizer.Config

















          

      

      

    

  

    
      
          
            
  
batch_sampler



	AlternatingRandomizedBatchSampler.Config

	BaseBatchSampler.Config

	EvalBatchSampler.Config

	NaturalBatchSampler.Config

	RandomizedBatchSampler.Config

	RoundRobinBatchSampler.Config









          

      

      

    

  

    
      
          
            
  
AlternatingRandomizedBatchSampler.Config

Component: AlternatingRandomizedBatchSampler


	
class AlternatingRandomizedBatchSampler.Config

	Bases: Component.Config





All Attributes (including base classes)



	unnormalized_iterator_probs: dict[str, float]

	



	second_unnormalized_iterator_probs: dict[str, float]

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
BaseBatchSampler.Config

Component: BaseBatchSampler


	
class BaseBatchSampler.Config

	Bases: Component.Config





All Attributes (including base classes)


	Subclasses

	
	EvalBatchSampler.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
EvalBatchSampler.Config

Component: EvalBatchSampler


	
class EvalBatchSampler.Config

	Bases: BaseBatchSampler.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
NaturalBatchSampler.Config

Component: NaturalBatchSampler


	
class NaturalBatchSampler.Config

	Bases: Component.Config





All Attributes (including base classes)



	dataset_counts: dict[str, int] = {}

	








Default JSON

{
    "dataset_counts": {}
}









          

      

      

    

  

    
      
          
            
  
RandomizedBatchSampler.Config

Component: RandomizedBatchSampler


	
class RandomizedBatchSampler.Config

	Bases: Component.Config





All Attributes (including base classes)



	unnormalized_iterator_probs: dict[str, float]

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
RoundRobinBatchSampler.Config

Component: RoundRobinBatchSampler


	
class RoundRobinBatchSampler.Config

	Bases: Component.Config





All Attributes (including base classes)



	iter_to_set_epoch: str = ''

	








Default JSON

{
    "iter_to_set_epoch": ""
}









          

      

      

    

  

    
      
          
            
  
bert_tensorizer



	BERTTensorizer.Config

	BERTTensorizerBase.Config









          

      

      

    

  

    
      
          
            
  
BERTTensorizer.Config

Component: BERTTensorizer


	
class BERTTensorizer.Config

	Bases: BERTTensorizerBase.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['text']

	



	tokenizer: Tokenizer.Config = WordPieceTokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt'

	



	max_seq_len: int = 256

	









	Subclasses

	
	BERTContextTensorizerForDenseRetrieval.Config


	SquadForBERTTensorizer.Config


	SquadForBERTTensorizerForKD.Config








Default JSON

{
    "is_input": true,
    "columns": [
        "text"
    ],
    "tokenizer": {
        "WordPieceTokenizer": {
            "basic_tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            },
            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
        }
    },
    "base_tokenizer": null,
    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
    "max_seq_len": 256
}









          

      

      

    

  

    
      
          
            
  
BERTTensorizerBase.Config

Component: BERTTensorizerBase


	
class BERTTensorizerBase.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['text']

	



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = ''

	



	max_seq_len: int = 256

	









	Subclasses

	
	BERTTensorizer.Config


	BERTContextTensorizerForDenseRetrieval.Config


	RoBERTaContextTensorizerForDenseRetrieval.Config


	RoBERTaTensorizer.Config


	RoBERTaTokenLevelTensorizer.Config


	SquadForBERTTensorizer.Config


	SquadForBERTTensorizerForKD.Config


	SquadForRoBERTaTensorizer.Config


	SquadForRoBERTaTensorizerForKD.Config








Default JSON

{
    "is_input": true,
    "columns": [
        "text"
    ],
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "base_tokenizer": null,
    "vocab_file": "",
    "max_seq_len": 256
}









          

      

      

    

  

    
      
          
            
  
data



	Batcher.Config

	Data.Config

	PoolingBatcher.Config









          

      

      

    

  

    
      
          
            
  
Batcher.Config

Component: Batcher


	
class Batcher.Config

	Bases: Component.Config





All Attributes (including base classes)



	train_batch_size: int = 16

	Make batches of this size when possible. If there’s not enough data,
might generate some smaller batches.



	eval_batch_size: int = 16

	



	test_batch_size: int = 16

	









	Subclasses

	
	PoolingBatcher.Config


	DynamicPoolingBatcher.Config


	ExponentialDynamicPoolingBatcher.Config


	LinearDynamicPoolingBatcher.Config








Default JSON

{
    "train_batch_size": 16,
    "eval_batch_size": 16,
    "test_batch_size": 16
}









          

      

      

    

  

    
      
          
            
  
Data.Config

Component: Data


	
class Data.Config

	Bases: Component.Config





All Attributes (including base classes)



	source: DataSource.Config = TSVDataSource.Config()

	Specify where training/test/eval data come from. The default value
will not provide any data.



	batcher: Batcher.Config = PoolingBatcher.Config()

	How training examples are split into batches for the optimizer.



	sort_key: Optional[str] = None

	



	in_memory: Optional[bool] = True

	cache numberized result in memory, turn off when CPU memory bound.









	Subclasses

	
	PackedLMData.Config








Default JSON

{
    "source": {
        "TSVDataSource": {
            "column_mapping": {},
            "train_filename": null,
            "test_filename": null,
            "eval_filename": null,
            "field_names": null,
            "delimiter": "\t",
            "quoted": false,
            "drop_incomplete_rows": false
        }
    },
    "batcher": {
        "PoolingBatcher": {
            "train_batch_size": 16,
            "eval_batch_size": 16,
            "test_batch_size": 16,
            "pool_num_batches": 1000,
            "num_shuffled_pools": 1
        }
    },
    "sort_key": null,
    "in_memory": true
}









          

      

      

    

  

    
      
          
            
  
PoolingBatcher.Config

Component: PoolingBatcher


	
class PoolingBatcher.Config

	Bases: Batcher.Config





All Attributes (including base classes)



	train_batch_size: int = 16

	



	eval_batch_size: int = 16

	



	test_batch_size: int = 16

	



	pool_num_batches: int = 1000

	Size of a pool expressed in number of batches



	num_shuffled_pools: int = 1

	How many pool-sized chunks to load at a time for shuffling









	Subclasses

	
	DynamicPoolingBatcher.Config


	ExponentialDynamicPoolingBatcher.Config


	LinearDynamicPoolingBatcher.Config








Default JSON

{
    "train_batch_size": 16,
    "eval_batch_size": 16,
    "test_batch_size": 16,
    "pool_num_batches": 1000,
    "num_shuffled_pools": 1
}









          

      

      

    

  

    
      
          
            
  
data_handler



	DataHandler.Config









          

      

      

    

  

    
      
          
            
  
DataHandler.Config

Component: DataHandler


	
class DataHandler.Config

	Bases: ConfigBase





All Attributes (including base classes)



	columns_to_read: list[str] = []

	



	shuffle: bool = True

	



	sort_within_batch: bool = True

	



	train_path: str = 'train.tsv'

	



	eval_path: str = 'eval.tsv'

	



	test_path: str = 'test.tsv'

	



	train_batch_size: int = 128

	



	eval_batch_size: int = 128

	



	test_batch_size: int = 128

	



	column_mapping: dict[str, str] = {}

	









	Subclasses

	
	DisjointMultitaskDataHandler.Config








Default JSON

{
    "columns_to_read": [],
    "shuffle": true,
    "sort_within_batch": true,
    "train_path": "train.tsv",
    "eval_path": "eval.tsv",
    "test_path": "test.tsv",
    "train_batch_size": 128,
    "eval_batch_size": 128,
    "test_batch_size": 128,
    "column_mapping": {}
}









          

      

      

    

  

    
      
          
            
  
dense_retrieval_tensorizer



	BERTContextTensorizerForDenseRetrieval.Config

	PositiveLabelTensorizerForDenseRetrieval.Config

	RoBERTaContextTensorizerForDenseRetrieval.Config









          

      

      

    

  

    
      
          
            
  
BERTContextTensorizerForDenseRetrieval.Config

Component: BERTContextTensorizerForDenseRetrieval


	
class BERTContextTensorizerForDenseRetrieval.Config

	Bases: BERTTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['text']

	



	tokenizer: Tokenizer.Config = WordPieceTokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt'

	



	max_seq_len: int = 256

	








Default JSON

{
    "is_input": true,
    "columns": [
        "text"
    ],
    "tokenizer": {
        "WordPieceTokenizer": {
            "basic_tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            },
            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
        }
    },
    "base_tokenizer": null,
    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
    "max_seq_len": 256
}









          

      

      

    

  

    
      
          
            
  
PositiveLabelTensorizerForDenseRetrieval.Config

Component: PositiveLabelTensorizerForDenseRetrieval


	
class PositiveLabelTensorizerForDenseRetrieval.Config

	Bases: LabelTensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	column: str = 'label'

	



	allow_unknown: bool = False

	



	pad_in_vocab: bool = False

	



	label_vocab: Optional[list[str]] = None

	



	label_vocab_file: Optional[str] = None

	



	add_labels: Optional[list[str]] = None

	








Default JSON

{
    "is_input": false,
    "column": "label",
    "allow_unknown": false,
    "pad_in_vocab": false,
    "label_vocab": null,
    "label_vocab_file": null,
    "add_labels": null
}









          

      

      

    

  

    
      
          
            
  
RoBERTaContextTensorizerForDenseRetrieval.Config

Component: RoBERTaContextTensorizerForDenseRetrieval


	
class RoBERTaContextTensorizerForDenseRetrieval.Config

	Bases: RoBERTaTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['text']

	



	tokenizer: Tokenizer.Config = GPT2BPETokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'gpt2_bpe_dict'

	



	max_seq_len: int = 256

	



	add_selfie_token: bool = False

	








Default JSON

{
    "is_input": true,
    "columns": [
        "text"
    ],
    "tokenizer": {
        "GPT2BPETokenizer": {
            "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
            "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
            "lowercase": false
        }
    },
    "base_tokenizer": null,
    "vocab_file": "gpt2_bpe_dict",
    "max_seq_len": 256,
    "add_selfie_token": false
}









          

      

      

    

  

    
      
          
            
  
disjoint_multitask_data



	DisjointMultitaskData.Config









          

      

      

    

  

    
      
          
            
  
DisjointMultitaskData.Config

Component: DisjointMultitaskData


	
class DisjointMultitaskData.Config

	Bases: Component.Config





All Attributes (including base classes)



	sampler: BaseBatchSampler.Config = RoundRobinBatchSampler.Config()

	



	test_key: Optional[str] = None

	








Default JSON

{
    "sampler": {
        "RoundRobinBatchSampler": {
            "iter_to_set_epoch": ""
        }
    },
    "test_key": null
}









          

      

      

    

  

    
      
          
            
  
disjoint_multitask_data_handler



	DisjointMultitaskDataHandler.Config









          

      

      

    

  

    
      
          
            
  
DisjointMultitaskDataHandler.Config

Component: DisjointMultitaskDataHandler


	
class DisjointMultitaskDataHandler.Config

	Bases: DataHandler.Config

Configuration class for DisjointMultitaskDataHandler.


	
upsample

	If upsample, keep cycling over each iterator in round-robin.
Iterators with less batches will get more passes.  If False, we do single
pass over each iterator, the ones which run out will sit idle.  This is
used for evaluation.  Default True.


	Type

	bool













All Attributes (including base classes)



	columns_to_read: list[str] = []

	



	shuffle: bool = True

	



	sort_within_batch: bool = True

	



	train_path: str = 'train.tsv'

	



	eval_path: str = 'eval.tsv'

	



	test_path: str = 'test.tsv'

	



	train_batch_size: int = 128

	



	eval_batch_size: int = 128

	



	test_batch_size: int = 128

	



	column_mapping: dict[str, str] = {}

	



	upsample: bool = True

	








Default JSON

{
    "columns_to_read": [],
    "shuffle": true,
    "sort_within_batch": true,
    "train_path": "train.tsv",
    "eval_path": "eval.tsv",
    "test_path": "test.tsv",
    "train_batch_size": 128,
    "eval_batch_size": 128,
    "test_batch_size": 128,
    "column_mapping": {},
    "upsample": true
}









          

      

      

    

  

    
      
          
            
  
dynamic_pooling_batcher



	BatcherSchedulerConfig

	DynamicPoolingBatcher.Config

	ExponentialBatcherSchedulerConfig

	ExponentialDynamicPoolingBatcher.Config

	LinearDynamicPoolingBatcher.Config









          

      

      

    

  

    
      
          
            
  
BatcherSchedulerConfig

Component: Module


	
class pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	start_batch_size: int = 32

	



	end_batch_size: int = 256

	



	epoch_period: int = 10

	



	step_size: int = 1

	









	Subclasses

	
	ExponentialBatcherSchedulerConfig








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "start_batch_size": 32,
    "end_batch_size": 256,
    "epoch_period": 10,
    "step_size": 1
}









          

      

      

    

  

    
      
          
            
  
DynamicPoolingBatcher.Config

Component: DynamicPoolingBatcher


	
class DynamicPoolingBatcher.Config

	Bases: PoolingBatcher.Config





All Attributes (including base classes)



	train_batch_size: int = 16

	



	eval_batch_size: int = 16

	



	test_batch_size: int = 16

	



	pool_num_batches: int = 1000

	



	num_shuffled_pools: int = 1

	



	scheduler_config: BatcherSchedulerConfig = BatcherSchedulerConfig()

	









	Subclasses

	
	ExponentialDynamicPoolingBatcher.Config


	LinearDynamicPoolingBatcher.Config








Default JSON

{
    "train_batch_size": 16,
    "eval_batch_size": 16,
    "test_batch_size": 16,
    "pool_num_batches": 1000,
    "num_shuffled_pools": 1,
    "scheduler_config": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "start_batch_size": 32,
        "end_batch_size": 256,
        "epoch_period": 10,
        "step_size": 1
    }
}









          

      

      

    

  

    
      
          
            
  
ExponentialBatcherSchedulerConfig

Component: Module


	
class pytext.data.dynamic_pooling_batcher.ExponentialBatcherSchedulerConfig

	Bases: BatcherSchedulerConfig





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	start_batch_size: int = 32

	



	end_batch_size: int = 256

	



	epoch_period: int = 10

	



	step_size: int = 1

	



	gamma: float = 5

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "start_batch_size": 32,
    "end_batch_size": 256,
    "epoch_period": 10,
    "step_size": 1,
    "gamma": 5
}









          

      

      

    

  

    
      
          
            
  
ExponentialDynamicPoolingBatcher.Config

Component: ExponentialDynamicPoolingBatcher


	
class ExponentialDynamicPoolingBatcher.Config

	Bases: DynamicPoolingBatcher.Config





All Attributes (including base classes)



	train_batch_size: int = 16

	



	eval_batch_size: int = 16

	



	test_batch_size: int = 16

	



	pool_num_batches: int = 1000

	



	num_shuffled_pools: int = 1

	



	scheduler_config: ExponentialBatcherSchedulerConfig = BatcherSchedulerConfig()

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
LinearDynamicPoolingBatcher.Config

Component: LinearDynamicPoolingBatcher


	
class LinearDynamicPoolingBatcher.Config

	Bases: DynamicPoolingBatcher.Config





All Attributes (including base classes)



	train_batch_size: int = 16

	



	eval_batch_size: int = 16

	



	test_batch_size: int = 16

	



	pool_num_batches: int = 1000

	



	num_shuffled_pools: int = 1

	



	scheduler_config: BatcherSchedulerConfig = BatcherSchedulerConfig()

	








Default JSON

{
    "train_batch_size": 16,
    "eval_batch_size": 16,
    "test_batch_size": 16,
    "pool_num_batches": 1000,
    "num_shuffled_pools": 1,
    "scheduler_config": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "start_batch_size": 32,
        "end_batch_size": 256,
        "epoch_period": 10,
        "step_size": 1
    }
}









          

      

      

    

  

    
      
          
            
  
featurizer



	featurizer
	Featurizer.Config





	simple_featurizer
	SimpleFeaturizer.Config













          

      

      

    

  

    
      
          
            
  
featurizer



	Featurizer.Config









          

      

      

    

  

    
      
          
            
  
Featurizer.Config

Component: Featurizer


	
class Featurizer.Config

	Bases: Component.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
simple_featurizer



	SimpleFeaturizer.Config









          

      

      

    

  

    
      
          
            
  
SimpleFeaturizer.Config

Component: SimpleFeaturizer


	
class SimpleFeaturizer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	sentence_markers: Optional[tuple[str, str]] = None

	



	lowercase_tokens: bool = True

	



	split_regex: str = '\\s+'

	



	convert_to_bytes: bool = False

	








Default JSON

{
    "sentence_markers": null,
    "lowercase_tokens": true,
    "split_regex": "\\s+",
    "convert_to_bytes": false
}









          

      

      

    

  

    
      
          
            
  
packed_lm_data



	PackedLMData.Config









          

      

      

    

  

    
      
          
            
  
PackedLMData.Config

Component: PackedLMData


	
class PackedLMData.Config

	Bases: Data.Config





All Attributes (including base classes)



	source: DataSource.Config = TSVDataSource.Config()

	



	batcher: Batcher.Config = PoolingBatcher.Config()

	



	sort_key: Optional[str] = None

	



	in_memory: Optional[bool] = True

	



	max_seq_len: int = 128

	








Default JSON

{
    "source": {
        "TSVDataSource": {
            "column_mapping": {},
            "train_filename": null,
            "test_filename": null,
            "eval_filename": null,
            "field_names": null,
            "delimiter": "\t",
            "quoted": false,
            "drop_incomplete_rows": false
        }
    },
    "batcher": {
        "PoolingBatcher": {
            "train_batch_size": 16,
            "eval_batch_size": 16,
            "test_batch_size": 16,
            "pool_num_batches": 1000,
            "num_shuffled_pools": 1
        }
    },
    "sort_key": null,
    "in_memory": true,
    "max_seq_len": 128
}









          

      

      

    

  

    
      
          
            
  
roberta_tensorizer



	RoBERTaTensorizer.Config

	RoBERTaTokenLevelTensorizer.Config









          

      

      

    

  

    
      
          
            
  
RoBERTaTensorizer.Config

Component: RoBERTaTensorizer


	
class RoBERTaTensorizer.Config

	Bases: BERTTensorizerBase.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['text']

	



	tokenizer: Tokenizer.Config = GPT2BPETokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'gpt2_bpe_dict'

	



	max_seq_len: int = 256

	



	add_selfie_token: bool = False

	









	Subclasses

	
	RoBERTaContextTensorizerForDenseRetrieval.Config


	RoBERTaTokenLevelTensorizer.Config


	SquadForRoBERTaTensorizer.Config


	SquadForRoBERTaTensorizerForKD.Config








Default JSON

{
    "is_input": true,
    "columns": [
        "text"
    ],
    "tokenizer": {
        "GPT2BPETokenizer": {
            "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
            "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
            "lowercase": false
        }
    },
    "base_tokenizer": null,
    "vocab_file": "gpt2_bpe_dict",
    "max_seq_len": 256,
    "add_selfie_token": false
}









          

      

      

    

  

    
      
          
            
  
RoBERTaTokenLevelTensorizer.Config

Component: RoBERTaTokenLevelTensorizer


	
class RoBERTaTokenLevelTensorizer.Config

	Bases: RoBERTaTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['text']

	



	tokenizer: Tokenizer.Config = GPT2BPETokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'gpt2_bpe_dict'

	



	max_seq_len: int = 256

	



	add_selfie_token: bool = False

	



	labels_columns: list[str] = ['label']

	



	labels: list[str] = []

	








Default JSON

{
    "is_input": true,
    "columns": [
        "text"
    ],
    "tokenizer": {
        "GPT2BPETokenizer": {
            "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
            "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
            "lowercase": false
        }
    },
    "base_tokenizer": null,
    "vocab_file": "gpt2_bpe_dict",
    "max_seq_len": 256,
    "add_selfie_token": false,
    "labels_columns": [
        "label"
    ],
    "labels": []
}









          

      

      

    

  

    
      
          
            
  
sources



	conllu
	CoNLLUNERDataSource.Config

	CoNLLUPOSDataSource.Config





	data_source
	DataSource.Config

	RootDataSource.Config

	RowShardedDataSource.Config

	ShardedDataSource.Config





	dense_retrieval
	DenseRetrievalDataSource.Config





	pandas
	PandasDataSource.Config

	SessionPandasDataSource.Config





	session
	SessionDataSource.Config





	squad
	SquadDataSource.Config

	SquadDataSourceForKD.Config





	tsv
	BlockShardedTSVDataSource.Config

	MultilingualTSVDataSource.Config

	SessionTSVDataSource.Config

	TSVDataSource.Config













          

      

      

    

  

    
      
          
            
  
conllu



	CoNLLUNERDataSource.Config

	CoNLLUPOSDataSource.Config









          

      

      

    

  

    
      
          
            
  
CoNLLUNERDataSource.Config

Component: CoNLLUNERDataSource


	
class CoNLLUNERDataSource.Config

	Bases: CoNLLUPOSDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	language: Optional[str] = None

	



	train_filename: Optional[str] = None

	



	test_filename: Optional[str] = None

	



	eval_filename: Optional[str] = None

	



	field_names: Optional[list[str]] = None

	



	delimiter: str = '\t'

	








Default JSON

{
    "column_mapping": {},
    "language": null,
    "train_filename": null,
    "test_filename": null,
    "eval_filename": null,
    "field_names": null,
    "delimiter": "\t"
}









          

      

      

    

  

    
      
          
            
  
CoNLLUPOSDataSource.Config

Component: CoNLLUPOSDataSource


	
class CoNLLUPOSDataSource.Config

	Bases: RootDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	language: Optional[str] = None

	Name of the language. If not set, languages will be empty.



	train_filename: Optional[str] = None

	Filename of training set. If not set, iteration will be empty.



	test_filename: Optional[str] = None

	Filename of testing set. If not set, iteration will be empty.



	eval_filename: Optional[str] = None

	Filename of eval set. If not set, iteration will be empty.



	field_names: Optional[list[str]] = None

	Field names for the TSV. If this is not set, the first line of each file
will be assumed to be a header containing the field names.



	delimiter: str = '\t'

	The column delimiter. CoNLL-U file default is t.









	Subclasses

	
	CoNLLUNERDataSource.Config








Default JSON

{
    "column_mapping": {},
    "language": null,
    "train_filename": null,
    "test_filename": null,
    "eval_filename": null,
    "field_names": null,
    "delimiter": "\t"
}









          

      

      

    

  

    
      
          
            
  
data_source



	DataSource.Config

	RootDataSource.Config

	RowShardedDataSource.Config

	ShardedDataSource.Config









          

      

      

    

  

    
      
          
            
  
DataSource.Config

Component: DataSource


	
class DataSource.Config

	Bases: Component.Config





All Attributes (including base classes)


	Subclasses

	
	RowShardedDataSource.Config


	ShardedDataSource.Config


	DenseRetrievalDataSource.Config


	SquadDataSource.Config


	SquadDataSourceForKD.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
RootDataSource.Config

Component: RootDataSource


	
class RootDataSource.Config

	Bases: Component.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	An optional column mapping, allowing the columns in the raw data source
to not map directly to the column names in the schema. This mapping will
remap names from the raw data source to names in the schema.









	Subclasses

	
	CoNLLUNERDataSource.Config


	CoNLLUPOSDataSource.Config


	PandasDataSource.Config


	SessionPandasDataSource.Config


	SessionDataSource.Config


	BlockShardedTSVDataSource.Config


	MultilingualTSVDataSource.Config


	SessionTSVDataSource.Config


	TSVDataSource.Config








Default JSON

{
    "column_mapping": {}
}









          

      

      

    

  

    
      
          
            
  
RowShardedDataSource.Config

Component: RowShardedDataSource


	
class RowShardedDataSource.Config

	Bases: ShardedDataSource.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
ShardedDataSource.Config

Component: ShardedDataSource


	
class ShardedDataSource.Config

	Bases: DataSource.Config





All Attributes (including base classes)


	Subclasses

	
	RowShardedDataSource.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
dense_retrieval



	DenseRetrievalDataSource.Config









          

      

      

    

  

    
      
          
            
  
DenseRetrievalDataSource.Config

Component: DenseRetrievalDataSource


	
class DenseRetrievalDataSource.Config

	Bases: DataSource.Config





All Attributes (including base classes)



	train_filename: Optional[str] = 'train-v2.0.json'

	



	test_filename: Optional[str] = 'dev-v2.0.json'

	



	eval_filename: Optional[str] = 'dev-v2.0.json'

	



	num_negative_ctxs: int = 1

	



	use_title: bool = True

	



	use_cache: bool = False

	








Default JSON

{
    "train_filename": "train-v2.0.json",
    "test_filename": "dev-v2.0.json",
    "eval_filename": "dev-v2.0.json",
    "num_negative_ctxs": 1,
    "use_title": true,
    "use_cache": false
}









          

      

      

    

  

    
      
          
            
  
pandas



	PandasDataSource.Config

	SessionPandasDataSource.Config









          

      

      

    

  

    
      
          
            
  
PandasDataSource.Config

Component: PandasDataSource


	
class PandasDataSource.Config

	Bases: RootDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	train_df: Optional[DataFrame] = None

	



	test_df: Optional[DataFrame] = None

	



	eval_df: Optional[DataFrame] = None

	









	Subclasses

	
	SessionPandasDataSource.Config








Default JSON

{
    "column_mapping": {},
    "train_df": null,
    "test_df": null,
    "eval_df": null
}









          

      

      

    

  

    
      
          
            
  
SessionPandasDataSource.Config

Component: SessionPandasDataSource


	
class SessionPandasDataSource.Config

	Bases: PandasDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	train_df: Optional[DataFrame] = None

	



	test_df: Optional[DataFrame] = None

	



	eval_df: Optional[DataFrame] = None

	








Default JSON

{
    "column_mapping": {},
    "train_df": null,
    "test_df": null,
    "eval_df": null
}









          

      

      

    

  

    
      
          
            
  
session



	SessionDataSource.Config









          

      

      

    

  

    
      
          
            
  
SessionDataSource.Config

Component: SessionDataSource


	
class SessionDataSource.Config

	Bases: RootDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	








Default JSON

{
    "column_mapping": {}
}









          

      

      

    

  

    
      
          
            
  
squad



	SquadDataSource.Config

	SquadDataSourceForKD.Config









          

      

      

    

  

    
      
          
            
  
SquadDataSource.Config

Component: SquadDataSource


	
class SquadDataSource.Config

	Bases: DataSource.Config





All Attributes (including base classes)



	train_filename: Optional[str] = 'train-v2.0.json'

	



	test_filename: Optional[str] = 'dev-v2.0.json'

	



	eval_filename: Optional[str] = 'dev-v2.0.json'

	



	ignore_impossible: bool = True

	



	max_character_length: int = 1048576

	



	min_overlap: float = 0.1

	



	delimiter: str = '\t'

	



	quoted: bool = False

	









	Subclasses

	
	SquadDataSourceForKD.Config








Default JSON

{
    "train_filename": "train-v2.0.json",
    "test_filename": "dev-v2.0.json",
    "eval_filename": "dev-v2.0.json",
    "ignore_impossible": true,
    "max_character_length": 1048576,
    "min_overlap": 0.1,
    "delimiter": "\t",
    "quoted": false
}









          

      

      

    

  

    
      
          
            
  
SquadDataSourceForKD.Config

Component: SquadDataSourceForKD


	
class SquadDataSourceForKD.Config

	Bases: SquadDataSource.Config





All Attributes (including base classes)



	train_filename: Optional[str] = 'train-v2.0.json'

	



	test_filename: Optional[str] = 'dev-v2.0.json'

	



	eval_filename: Optional[str] = 'dev-v2.0.json'

	



	ignore_impossible: bool = True

	



	max_character_length: int = 1048576

	



	min_overlap: float = 0.1

	



	delimiter: str = '\t'

	



	quoted: bool = False

	








Default JSON

{
    "train_filename": "train-v2.0.json",
    "test_filename": "dev-v2.0.json",
    "eval_filename": "dev-v2.0.json",
    "ignore_impossible": true,
    "max_character_length": 1048576,
    "min_overlap": 0.1,
    "delimiter": "\t",
    "quoted": false
}









          

      

      

    

  

    
      
          
            
  
tsv



	BlockShardedTSVDataSource.Config

	MultilingualTSVDataSource.Config

	SessionTSVDataSource.Config

	TSVDataSource.Config









          

      

      

    

  

    
      
          
            
  
BlockShardedTSVDataSource.Config

Component: BlockShardedTSVDataSource


	
class BlockShardedTSVDataSource.Config

	Bases: TSVDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	train_filename: Optional[str] = None

	



	test_filename: Optional[str] = None

	



	eval_filename: Optional[str] = None

	



	field_names: Optional[list[str]] = None

	



	delimiter: str = '\t'

	



	quoted: bool = False

	



	drop_incomplete_rows: bool = False

	








Default JSON

{
    "column_mapping": {},
    "train_filename": null,
    "test_filename": null,
    "eval_filename": null,
    "field_names": null,
    "delimiter": "\t",
    "quoted": false,
    "drop_incomplete_rows": false
}









          

      

      

    

  

    
      
          
            
  
MultilingualTSVDataSource.Config

Component: MultilingualTSVDataSource


	
class MultilingualTSVDataSource.Config

	Bases: TSVDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	train_filename: Optional[str] = None

	



	test_filename: Optional[str] = None

	



	eval_filename: Optional[str] = None

	



	field_names: Optional[list[str]] = None

	



	delimiter: str = '\t'

	



	quoted: bool = False

	



	drop_incomplete_rows: bool = False

	



	data_source_languages: dict[str, list[str]] = {'train': ['en'], 'eval': ['en'], 'test': ['en']}

	



	language_columns: list[str] = ['language']

	








Default JSON

{
    "column_mapping": {},
    "train_filename": null,
    "test_filename": null,
    "eval_filename": null,
    "field_names": null,
    "delimiter": "\t",
    "quoted": false,
    "drop_incomplete_rows": false,
    "data_source_languages": {
        "train": [
            "en"
        ],
        "eval": [
            "en"
        ],
        "test": [
            "en"
        ]
    },
    "language_columns": [
        "language"
    ]
}









          

      

      

    

  

    
      
          
            
  
SessionTSVDataSource.Config

Component: SessionTSVDataSource


	
class SessionTSVDataSource.Config

	Bases: TSVDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	train_filename: Optional[str] = None

	



	test_filename: Optional[str] = None

	



	eval_filename: Optional[str] = None

	



	field_names: Optional[list[str]] = None

	



	delimiter: str = '\t'

	



	quoted: bool = False

	



	drop_incomplete_rows: bool = False

	








Default JSON

{
    "column_mapping": {},
    "train_filename": null,
    "test_filename": null,
    "eval_filename": null,
    "field_names": null,
    "delimiter": "\t",
    "quoted": false,
    "drop_incomplete_rows": false
}









          

      

      

    

  

    
      
          
            
  
TSVDataSource.Config

Component: TSVDataSource


	
class TSVDataSource.Config

	Bases: RootDataSource.Config





All Attributes (including base classes)



	column_mapping: dict[str, str] = {}

	



	train_filename: Optional[str] = None

	Filename of training set. If not set, iteration will be empty.



	test_filename: Optional[str] = None

	Filename of testing set. If not set, iteration will be empty.



	eval_filename: Optional[str] = None

	Filename of eval set. If not set, iteration will be empty.



	field_names: Optional[list[str]] = None

	Field names for the TSV. If this is not set, the first line of each file
will be assumed to be a header containing the field names.



	delimiter: str = '\t'

	The column delimiter passed to Python’s csv library. Change to “,” for csv.



	quoted: bool = False

	Whether the columns can use quotes to include delimiters or not.
Rows with unclosed quotes will be merged with n inside.
Change to True for quoted csv.



	drop_incomplete_rows: bool = False

	









	Subclasses

	
	BlockShardedTSVDataSource.Config


	MultilingualTSVDataSource.Config


	SessionTSVDataSource.Config








Default JSON

{
    "column_mapping": {},
    "train_filename": null,
    "test_filename": null,
    "eval_filename": null,
    "field_names": null,
    "delimiter": "\t",
    "quoted": false,
    "drop_incomplete_rows": false
}









          

      

      

    

  

    
      
          
            
  
squad_for_bert_tensorizer



	SquadForBERTTensorizer.Config

	SquadForBERTTensorizerForKD.Config

	SquadForRoBERTaTensorizer.Config

	SquadForRoBERTaTensorizerForKD.Config









          

      

      

    

  

    
      
          
            
  
SquadForBERTTensorizer.Config

Component: SquadForBERTTensorizer


	
class SquadForBERTTensorizer.Config

	Bases: BERTTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['question', 'doc']

	



	tokenizer: Tokenizer.Config = WordPieceTokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt'

	



	max_seq_len: int = 256

	



	answers_column: str = 'answers'

	



	answer_starts_column: str = 'answer_starts'

	









	Subclasses

	
	SquadForBERTTensorizerForKD.Config








Default JSON

{
    "is_input": true,
    "columns": [
        "question",
        "doc"
    ],
    "tokenizer": {
        "WordPieceTokenizer": {
            "basic_tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            },
            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
        }
    },
    "base_tokenizer": null,
    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
    "max_seq_len": 256,
    "answers_column": "answers",
    "answer_starts_column": "answer_starts"
}









          

      

      

    

  

    
      
          
            
  
SquadForBERTTensorizerForKD.Config

Component: SquadForBERTTensorizerForKD


	
class SquadForBERTTensorizerForKD.Config

	Bases: SquadForBERTTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['question', 'doc']

	



	tokenizer: Tokenizer.Config = WordPieceTokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt'

	



	max_seq_len: int = 256

	



	answers_column: str = 'answers'

	



	answer_starts_column: str = 'answer_starts'

	



	start_logits_column: str = 'start_logits'

	



	end_logits_column: str = 'end_logits'

	



	has_answer_logits_column: str = 'has_answer_logits'

	



	pad_mask_column: str = 'pad_mask'

	



	segment_labels_column: str = 'segment_labels'

	








Default JSON

{
    "is_input": true,
    "columns": [
        "question",
        "doc"
    ],
    "tokenizer": {
        "WordPieceTokenizer": {
            "basic_tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            },
            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
        }
    },
    "base_tokenizer": null,
    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
    "max_seq_len": 256,
    "answers_column": "answers",
    "answer_starts_column": "answer_starts",
    "start_logits_column": "start_logits",
    "end_logits_column": "end_logits",
    "has_answer_logits_column": "has_answer_logits",
    "pad_mask_column": "pad_mask",
    "segment_labels_column": "segment_labels"
}









          

      

      

    

  

    
      
          
            
  
SquadForRoBERTaTensorizer.Config

Component: SquadForRoBERTaTensorizer


	
class SquadForRoBERTaTensorizer.Config

	Bases: RoBERTaTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['question', 'doc']

	



	tokenizer: Tokenizer.Config = GPT2BPETokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'gpt2_bpe_dict'

	



	max_seq_len: int = 256

	



	add_selfie_token: bool = False

	



	answers_column: str = 'answers'

	



	answer_starts_column: str = 'answer_starts'

	









	Subclasses

	
	SquadForRoBERTaTensorizerForKD.Config








Default JSON

{
    "is_input": true,
    "columns": [
        "question",
        "doc"
    ],
    "tokenizer": {
        "GPT2BPETokenizer": {
            "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
            "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
            "lowercase": false
        }
    },
    "base_tokenizer": null,
    "vocab_file": "gpt2_bpe_dict",
    "max_seq_len": 256,
    "add_selfie_token": false,
    "answers_column": "answers",
    "answer_starts_column": "answer_starts"
}









          

      

      

    

  

    
      
          
            
  
SquadForRoBERTaTensorizerForKD.Config

Component: SquadForRoBERTaTensorizerForKD


	
class SquadForRoBERTaTensorizerForKD.Config

	Bases: SquadForRoBERTaTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	columns: list[str] = ['question', 'doc']

	



	tokenizer: Tokenizer.Config = GPT2BPETokenizer.Config()

	



	base_tokenizer: Optional[Tokenizer.Config] = None

	



	vocab_file: str = 'gpt2_bpe_dict'

	



	max_seq_len: int = 256

	



	add_selfie_token: bool = False

	



	answers_column: str = 'answers'

	



	answer_starts_column: str = 'answer_starts'

	



	start_logits_column: str = 'start_logits'

	



	end_logits_column: str = 'end_logits'

	



	has_answer_logits_column: str = 'has_answer_logits'

	



	pad_mask_column: str = 'pad_mask'

	



	segment_labels_column: str = 'segment_labels'

	








Default JSON

{
    "is_input": true,
    "columns": [
        "question",
        "doc"
    ],
    "tokenizer": {
        "GPT2BPETokenizer": {
            "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
            "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
            "lowercase": false
        }
    },
    "base_tokenizer": null,
    "vocab_file": "gpt2_bpe_dict",
    "max_seq_len": 256,
    "add_selfie_token": false,
    "answers_column": "answers",
    "answer_starts_column": "answer_starts",
    "start_logits_column": "start_logits",
    "end_logits_column": "end_logits",
    "has_answer_logits_column": "has_answer_logits",
    "pad_mask_column": "pad_mask",
    "segment_labels_column": "segment_labels"
}









          

      

      

    

  

    
      
          
            
  
squad_tensorizer



	SquadTensorizer.Config

	SquadTensorizerForKD.Config









          

      

      

    

  

    
      
          
            
  
SquadTensorizer.Config

Component: SquadTensorizer


	
class SquadTensorizer.Config

	Bases: TokenTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	



	tokenizer: Tokenizer.Config = Tokenizer.Config(split_regex='\\W+')

	



	add_bos_token: bool = False

	



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	



	max_seq_len: Optional[int] = None

	



	vocab: VocabConfig = VocabConfig()

	



	vocab_file_delimiter: str = ' '

	



	doc_column: str = 'doc'

	



	ques_column: str = 'question'

	



	answers_column: str = 'answers'

	



	answer_starts_column: str = 'answer_starts'

	



	max_ques_seq_len: int = 64

	



	max_doc_seq_len: int = 256

	









	Subclasses

	
	SquadTensorizerForKD.Config








Default JSON

{
    "is_input": true,
    "column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\W+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false,
    "max_seq_len": null,
    "vocab": {
        "build_from_data": true,
        "size_from_data": 0,
        "min_counts": 0,
        "vocab_files": []
    },
    "vocab_file_delimiter": " ",
    "doc_column": "doc",
    "ques_column": "question",
    "answers_column": "answers",
    "answer_starts_column": "answer_starts",
    "max_ques_seq_len": 64,
    "max_doc_seq_len": 256
}









          

      

      

    

  

    
      
          
            
  
SquadTensorizerForKD.Config

Component: SquadTensorizerForKD


	
class SquadTensorizerForKD.Config

	Bases: SquadTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	



	tokenizer: Tokenizer.Config = Tokenizer.Config(split_regex='\\W+')

	



	add_bos_token: bool = False

	



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	



	max_seq_len: Optional[int] = None

	



	vocab: VocabConfig = VocabConfig()

	



	vocab_file_delimiter: str = ' '

	



	doc_column: str = 'doc'

	



	ques_column: str = 'question'

	



	answers_column: str = 'answers'

	



	answer_starts_column: str = 'answer_starts'

	



	max_ques_seq_len: int = 64

	



	max_doc_seq_len: int = 256

	



	start_logits_column: str = 'start_logits'

	



	end_logits_column: str = 'end_logits'

	



	has_answer_logits_column: str = 'has_answer_logits'

	



	pad_mask_column: str = 'pad_mask'

	



	segment_labels_column: str = 'segment_labels'

	








Default JSON

{
    "is_input": true,
    "column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\W+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false,
    "max_seq_len": null,
    "vocab": {
        "build_from_data": true,
        "size_from_data": 0,
        "min_counts": 0,
        "vocab_files": []
    },
    "vocab_file_delimiter": " ",
    "doc_column": "doc",
    "ques_column": "question",
    "answers_column": "answers",
    "answer_starts_column": "answer_starts",
    "max_ques_seq_len": 64,
    "max_doc_seq_len": 256,
    "start_logits_column": "start_logits",
    "end_logits_column": "end_logits",
    "has_answer_logits_column": "has_answer_logits",
    "pad_mask_column": "pad_mask",
    "segment_labels_column": "segment_labels"
}









          

      

      

    

  

    
      
          
            
  
tensorizers



	AnnotationNumberizer.Config

	ByteTensorizer.Config

	ByteTokenTensorizer.Config

	CharacterTokenTensorizer.Config

	CharacterVocabTokenTensorizer.Config

	Float1DListTensorizer.Config

	FloatListSeqTensorizer.Config

	FloatListTensorizer.Config

	FloatTensorizer.Config

	GazetteerTensorizer.Config

	Integer1DListTensorizer.Config

	LabelListRankTensorizer.Config

	LabelListTensorizer.Config

	LabelTensorizer.Config

	MetricTensorizer.Config

	NtokensTensorizer.Config

	NumericLabelTensorizer.Config

	SeqTokenTensorizer.Config

	SlotLabelTensorizer.Config

	SlotLabelTensorizerExpansible.Config

	SoftLabelTensorizer.Config

	String2DListTensorizer.Config

	Tensorizer.Config

	TokenTensorizer.Config

	UidTensorizer.Config

	VocabConfig

	VocabFileConfig









          

      

      

    

  

    
      
          
            
  
AnnotationNumberizer.Config

Component: AnnotationNumberizer


	
class AnnotationNumberizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'seqlogical'

	








Default JSON

{
    "is_input": true,
    "column": "seqlogical"
}









          

      

      

    

  

    
      
          
            
  
ByteTensorizer.Config

Component: ByteTensorizer


	
class ByteTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	The name of the text column to parse from the data source.



	lower: bool = True

	



	max_seq_len: Optional[int] = None

	



	add_bos_token: Optional[bool] = False

	



	add_eos_token: Optional[bool] = False

	



	use_eos_token_for_bos: Optional[bool] = False

	








Default JSON

{
    "is_input": true,
    "column": "text",
    "lower": true,
    "max_seq_len": null,
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false
}









          

      

      

    

  

    
      
          
            
  
ByteTokenTensorizer.Config

Component: ByteTokenTensorizer


	
class ByteTokenTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	The name of the text column to parse from the data source.



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	The tokenizer to use to split input text into tokens.



	max_seq_len: Optional[int] = None

	The max token length for input text.



	max_byte_len: int = 15

	The max byte length for a token.



	offset_for_non_padding: int = 0

	Offset to add to all non-padding bytes



	add_bos_token: bool = False

	



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	








Default JSON

{
    "is_input": true,
    "column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "max_seq_len": null,
    "max_byte_len": 15,
    "offset_for_non_padding": 0,
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false
}









          

      

      

    

  

    
      
          
            
  
CharacterTokenTensorizer.Config

Component: CharacterTokenTensorizer


	
class CharacterTokenTensorizer.Config

	Bases: TokenTensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	



	add_bos_token: bool = False

	



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	



	max_seq_len: Optional[int] = None

	



	vocab: VocabConfig = VocabConfig()

	



	vocab_file_delimiter: str = ' '

	



	max_char_length: int = 20

	The max character length for a token.








Default JSON

{
    "is_input": true,
    "column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false,
    "max_seq_len": null,
    "vocab": {
        "build_from_data": true,
        "size_from_data": 0,
        "min_counts": 0,
        "vocab_files": []
    },
    "vocab_file_delimiter": " ",
    "max_char_length": 20
}









          

      

      

    

  

    
      
          
            
  
CharacterVocabTokenTensorizer.Config

Component: CharacterVocabTokenTensorizer


	
class CharacterVocabTokenTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	The name of the text column to parse from the data source.



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	The tokenizer to use to split input text into tokens.



	add_bos_token: bool = False

	



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	



	max_seq_len: Optional[int] = None

	



	vocab: VocabConfig = VocabConfig()

	



	vocab_file_delimiter: str = ' '

	








Default JSON

{
    "is_input": true,
    "column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false,
    "max_seq_len": null,
    "vocab": {
        "build_from_data": true,
        "size_from_data": 0,
        "min_counts": 0,
        "vocab_files": []
    },
    "vocab_file_delimiter": " "
}









          

      

      

    

  

    
      
          
            
  
Float1DListTensorizer.Config

Component: Float1DListTensorizer


	
class Float1DListTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'float_list_column'

	



	pad_token: float = 1.0

	








Default JSON

{
    "is_input": true,
    "column": "float_list_column",
    "pad_token": 1.0
}









          

      

      

    

  

    
      
          
            
  
FloatListSeqTensorizer.Config

Component: FloatListSeqTensorizer


	
class FloatListSeqTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str

	The name of the label column to parse from the data source.



	error_check: bool = False

	



	dim: Optional[int] = None

	



	pad_token: float = -1.0

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
FloatListTensorizer.Config

Component: FloatListTensorizer


	
class FloatListTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str

	The name of the label column to parse from the data source.



	error_check: bool = False

	



	dim: Optional[int] = None

	



	normalize: bool = False

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
FloatTensorizer.Config

Component: FloatTensorizer


	
class FloatTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str

	The name of the column to parse from the data source.









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
GazetteerTensorizer.Config

Component: GazetteerTensorizer


	
class GazetteerTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	text_column: str = 'text'

	



	dict_column: str = 'dict'

	



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	tokenizer to split text and create dict tensors of the same size.








Default JSON

{
    "is_input": true,
    "text_column": "text",
    "dict_column": "dict",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
Integer1DListTensorizer.Config

Component: Integer1DListTensorizer


	
class Integer1DListTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'int_list_column'

	








Default JSON

{
    "is_input": true,
    "column": "int_list_column"
}









          

      

      

    

  

    
      
          
            
  
LabelListRankTensorizer.Config

Component: LabelListRankTensorizer


	
class LabelListRankTensorizer.Config

	Bases: LabelTensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	column: str = 'label'

	



	allow_unknown: bool = False

	



	pad_in_vocab: bool = False

	



	label_vocab: Optional[list[str]] = None

	



	label_vocab_file: Optional[str] = None

	



	add_labels: Optional[list[str]] = None

	



	pad_missing: bool = False

	








Default JSON

{
    "is_input": false,
    "column": "label",
    "allow_unknown": false,
    "pad_in_vocab": false,
    "label_vocab": null,
    "label_vocab_file": null,
    "add_labels": null,
    "pad_missing": false
}









          

      

      

    

  

    
      
          
            
  
LabelListTensorizer.Config

Component: LabelListTensorizer


	
class LabelListTensorizer.Config

	Bases: LabelTensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	column: str = 'label'

	



	allow_unknown: bool = False

	



	pad_in_vocab: bool = False

	



	label_vocab: Optional[list[str]] = None

	



	label_vocab_file: Optional[str] = None

	



	add_labels: Optional[list[str]] = None

	



	pad_missing: bool = False

	








Default JSON

{
    "is_input": false,
    "column": "label",
    "allow_unknown": false,
    "pad_in_vocab": false,
    "label_vocab": null,
    "label_vocab_file": null,
    "add_labels": null,
    "pad_missing": false
}









          

      

      

    

  

    
      
          
            
  
LabelTensorizer.Config

Component: LabelTensorizer


	
class LabelTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	column: str = 'label'

	The name of the label column to parse from the data source.



	allow_unknown: bool = False

	Whether to allow for unknown labels at test/prediction time.



	pad_in_vocab: bool = False

	Whether vocab should have pad, usually false when label is used as target.



	label_vocab: Optional[list[str]] = None

	The label values, if known. Will skip initialization step if provided.



	label_vocab_file: Optional[str] = None

	File with the label values. This can be used when the label space is
too large to specify these as a list. The file should not contain
a header.



	add_labels: Optional[list[str]] = None

	Add these labels to the vocabulary during the initialization step (only
if the initialization step is not skipped). Useful when the dataset may
not include all labels, as for incremental trainings.









	Subclasses

	
	PositiveLabelTensorizerForDenseRetrieval.Config


	LabelListRankTensorizer.Config


	LabelListTensorizer.Config


	SoftLabelTensorizer.Config








Default JSON

{
    "is_input": false,
    "column": "label",
    "allow_unknown": false,
    "pad_in_vocab": false,
    "label_vocab": null,
    "label_vocab_file": null,
    "add_labels": null
}









          

      

      

    

  

    
      
          
            
  
MetricTensorizer.Config

Component: MetricTensorizer


	
class MetricTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	names: list[str]

	



	indexes: list[int]

	









	Subclasses

	
	NtokensTensorizer.Config









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
NtokensTensorizer.Config

Component: NtokensTensorizer


	
class NtokensTensorizer.Config

	Bases: MetricTensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	names: list[str]

	



	indexes: list[int]

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
NumericLabelTensorizer.Config

Component: NumericLabelTensorizer


	
class NumericLabelTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	column: str = 'label'

	The name of the label column to parse from the data source.



	rescale_range: Optional[list[float]] = None

	If provided, the range of values the raw label can be. Will rescale the
label values to be within [0, 1].








Default JSON

{
    "is_input": false,
    "column": "label",
    "rescale_range": null
}









          

      

      

    

  

    
      
          
            
  
SeqTokenTensorizer.Config

Component: SeqTokenTensorizer


	
class SeqTokenTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text_seq'

	



	max_seq_len: Optional[int] = None

	



	add_bos_token: bool = False

	sentence markers



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	



	add_bol_token: bool = False

	list markers



	add_eol_token: bool = False

	



	use_eol_token_for_bol: bool = False

	



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	The tokenizer to use to split input text into tokens.



	max_turn: int = 50

	








Default JSON

{
    "is_input": true,
    "column": "text_seq",
    "max_seq_len": null,
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false,
    "add_bol_token": false,
    "add_eol_token": false,
    "use_eol_token_for_bol": false,
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "max_turn": 50
}









          

      

      

    

  

    
      
          
            
  
SlotLabelTensorizer.Config

Component: SlotLabelTensorizer


	
class SlotLabelTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	slot_column: str = 'slots'

	The name of the slot label column to parse from the data source.



	text_column: str = 'text'

	The name of the text column to parse from the data source.
We need this to be able to generate tensors which correspond to input text.



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	The tokenizer to use to split input text into tokens. This should be
configured in a way which yields tokens consistent with the tokens input to
or output by a model, so that the labels generated by this tensorizer
will match the indices of the model’s tokens.



	allow_unknown: bool = False

	Whether to allow for unknown labels at test/prediction time









	Subclasses

	
	SlotLabelTensorizerExpansible.Config








Default JSON

{
    "is_input": false,
    "slot_column": "slots",
    "text_column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "allow_unknown": false
}









          

      

      

    

  

    
      
          
            
  
SlotLabelTensorizerExpansible.Config

Component: SlotLabelTensorizerExpansible


	
class SlotLabelTensorizerExpansible.Config

	Bases: SlotLabelTensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	slot_column: str = 'slots'

	



	text_column: str = 'text'

	



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	



	allow_unknown: bool = False

	








Default JSON

{
    "is_input": false,
    "slot_column": "slots",
    "text_column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "allow_unknown": false
}









          

      

      

    

  

    
      
          
            
  
SoftLabelTensorizer.Config

Component: SoftLabelTensorizer


	
class SoftLabelTensorizer.Config

	Bases: LabelTensorizer.Config





All Attributes (including base classes)



	is_input: bool = False

	



	column: str = 'label'

	



	allow_unknown: bool = False

	



	pad_in_vocab: bool = False

	



	label_vocab: Optional[list[str]] = None

	



	label_vocab_file: Optional[str] = None

	



	add_labels: Optional[list[str]] = None

	



	probs_column: str = 'target_probs'

	



	logits_column: str = 'target_logits'

	



	labels_column: str = 'target_labels'

	








Default JSON

{
    "is_input": false,
    "column": "label",
    "allow_unknown": false,
    "pad_in_vocab": false,
    "label_vocab": null,
    "label_vocab_file": null,
    "add_labels": null,
    "probs_column": "target_probs",
    "logits_column": "target_logits",
    "labels_column": "target_labels"
}









          

      

      

    

  

    
      
          
            
  
String2DListTensorizer.Config

Component: String2DListTensorizer


	
class String2DListTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	The name of the text column to parse from the data source.



	vocab: VocabConfig = VocabConfig()

	



	vocab_file_delimiter: str = ' '

	








Default JSON

{
    "is_input": true,
    "column": "text",
    "vocab": {
        "build_from_data": true,
        "size_from_data": 0,
        "min_counts": 0,
        "vocab_files": []
    },
    "vocab_file_delimiter": " "
}









          

      

      

    

  

    
      
          
            
  
Tensorizer.Config

Component: Tensorizer


	
class Tensorizer.Config

	Bases: Component.Config





All Attributes (including base classes)



	is_input: bool = True

	









	Subclasses

	
	BERTTensorizer.Config


	BERTTensorizerBase.Config


	BERTContextTensorizerForDenseRetrieval.Config


	PositiveLabelTensorizerForDenseRetrieval.Config


	RoBERTaContextTensorizerForDenseRetrieval.Config


	RoBERTaTensorizer.Config


	RoBERTaTokenLevelTensorizer.Config


	SquadForBERTTensorizer.Config


	SquadForBERTTensorizerForKD.Config


	SquadForRoBERTaTensorizer.Config


	SquadForRoBERTaTensorizerForKD.Config


	SquadTensorizer.Config


	SquadTensorizerForKD.Config


	AnnotationNumberizer.Config


	ByteTensorizer.Config


	ByteTokenTensorizer.Config


	CharacterTokenTensorizer.Config


	CharacterVocabTokenTensorizer.Config


	Float1DListTensorizer.Config


	FloatListSeqTensorizer.Config


	FloatListTensorizer.Config


	FloatTensorizer.Config


	GazetteerTensorizer.Config


	Integer1DListTensorizer.Config


	LabelListRankTensorizer.Config


	LabelListTensorizer.Config


	LabelTensorizer.Config


	MetricTensorizer.Config


	NtokensTensorizer.Config


	NumericLabelTensorizer.Config


	SeqTokenTensorizer.Config


	SlotLabelTensorizer.Config


	SlotLabelTensorizerExpansible.Config


	SoftLabelTensorizer.Config


	String2DListTensorizer.Config


	TokenTensorizer.Config


	UidTensorizer.Config








Default JSON

{
    "is_input": true
}









          

      

      

    

  

    
      
          
            
  
TokenTensorizer.Config

Component: TokenTensorizer


	
class TokenTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'text'

	The name of the text column to parse from the data source.



	tokenizer: Tokenizer.Config = Tokenizer.Config()

	The tokenizer to use to split input text into tokens.



	add_bos_token: bool = False

	



	add_eos_token: bool = False

	



	use_eos_token_for_bos: bool = False

	



	max_seq_len: Optional[int] = None

	



	vocab: VocabConfig = VocabConfig()

	



	vocab_file_delimiter: str = ' '

	









	Subclasses

	
	SquadTensorizer.Config


	SquadTensorizerForKD.Config


	CharacterTokenTensorizer.Config








Default JSON

{
    "is_input": true,
    "column": "text",
    "tokenizer": {
        "Tokenizer": {
            "split_regex": "\\s+",
            "lowercase": true,
            "use_byte_offsets": false
        }
    },
    "add_bos_token": false,
    "add_eos_token": false,
    "use_eos_token_for_bos": false,
    "max_seq_len": null,
    "vocab": {
        "build_from_data": true,
        "size_from_data": 0,
        "min_counts": 0,
        "vocab_files": []
    },
    "vocab_file_delimiter": " "
}









          

      

      

    

  

    
      
          
            
  
UidTensorizer.Config

Component: UidTensorizer


	
class UidTensorizer.Config

	Bases: Tensorizer.Config





All Attributes (including base classes)



	is_input: bool = True

	



	column: str = 'uid'

	



	allow_unknown: bool = True

	








Default JSON

{
    "is_input": true,
    "column": "uid",
    "allow_unknown": true
}









          

      

      

    

  

    
      
          
            
  
VocabConfig

Component: Component


	
class pytext.data.tensorizers.VocabConfig

	Bases: Component.Config





All Attributes (including base classes)



	build_from_data: bool = True

	Whether to add tokens from training data to vocab.



	size_from_data: int = 0

	Add size_from_data most frequent tokens in training data to vocab (if this
is 0, add all tokens from training data).



	min_counts: int = 0

	Add min_counts filter out tokens in training data that with count smaller
than min_counts.



	vocab_files: list[VocabFileConfig] = []

	








Default JSON

{
    "build_from_data": true,
    "size_from_data": 0,
    "min_counts": 0,
    "vocab_files": []
}









          

      

      

    

  

    
      
          
            
  
VocabFileConfig

Component: Component


	
class pytext.data.tensorizers.VocabFileConfig

	Bases: Component.Config





All Attributes (including base classes)



	filepath: str = ''

	File containing tokens to add to vocab (first whitespace-separated entry per
line)



	skip_header_line: bool = False

	Whether to skip the first line of the file (e.g. if it is a header line)



	lowercase_tokens: bool = False

	Whether to lowercase each of the tokens in the file



	size_limit: int = 0

	The max number of tokens to add to vocab








Default JSON

{
    "filepath": "",
    "skip_header_line": false,
    "lowercase_tokens": false,
    "size_limit": 0
}









          

      

      

    

  

    
      
          
            
  
tokenizers



	tokenizer
	BERTInitialTokenizer.Config

	DoNothingTokenizer.Config

	GPT2BPETokenizer.Config

	SentencePieceTokenizer.Config

	Tokenizer.Config

	WordPieceTokenizer.Config













          

      

      

    

  

    
      
          
            
  
tokenizer



	BERTInitialTokenizer.Config

	DoNothingTokenizer.Config

	GPT2BPETokenizer.Config

	SentencePieceTokenizer.Config

	Tokenizer.Config

	WordPieceTokenizer.Config









          

      

      

    

  

    
      
          
            
  
BERTInitialTokenizer.Config

Component: BERTInitialTokenizer


	
class BERTInitialTokenizer.Config

	Bases: Tokenizer.Config

Config for this class.





All Attributes (including base classes)



	split_regex: str = '\\s+'

	



	lowercase: bool = True

	



	use_byte_offsets: bool = False

	








Default JSON

{
    "split_regex": "\\s+",
    "lowercase": true,
    "use_byte_offsets": false
}









          

      

      

    

  

    
      
          
            
  
DoNothingTokenizer.Config

Component: DoNothingTokenizer


	
class DoNothingTokenizer.Config

	Bases: Component.Config





All Attributes (including base classes)



	do_nothing: str = ''

	








Default JSON

{
    "do_nothing": ""
}









          

      

      

    

  

    
      
          
            
  
GPT2BPETokenizer.Config

Component: GPT2BPETokenizer


	
class GPT2BPETokenizer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	bpe_encoder_path: str = 'manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json'

	



	bpe_vocab_path: str = 'manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe'

	



	lowercase: bool = False

	








Default JSON

{
    "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
    "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
    "lowercase": false
}









          

      

      

    

  

    
      
          
            
  
SentencePieceTokenizer.Config

Component: SentencePieceTokenizer


	
class SentencePieceTokenizer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	sp_model_path: str = ''

	



	max_input_text_length: Optional[int] = None

	








Default JSON

{
    "sp_model_path": "",
    "max_input_text_length": null
}









          

      

      

    

  

    
      
          
            
  
Tokenizer.Config

Component: Tokenizer


	
class Tokenizer.Config

	Bases: Component.Config





All Attributes (including base classes)



	split_regex: str = '\\s+'

	A regular expression for the tokenizer to split on. Tokens are the segments
between the regular expression matches. The start index is inclusive of the
unmatched region, and the end index is exclusive (matching the first
character of the matched split region).



	lowercase: bool = True

	Whether token values should be lowercased or not.



	use_byte_offsets: bool = False

	Whether to use utf8 byte offsets









	Subclasses

	
	BERTInitialTokenizer.Config








Default JSON

{
    "split_regex": "\\s+",
    "lowercase": true,
    "use_byte_offsets": false
}









          

      

      

    

  

    
      
          
            
  
WordPieceTokenizer.Config

Component: WordPieceTokenizer


	
class WordPieceTokenizer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	basic_tokenizer: BERTInitialTokenizer.Config = BERTInitialTokenizer.Config()

	



	wordpiece_vocab_path: str = 'manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt'

	








Default JSON

{
    "basic_tokenizer": {
        "split_regex": "\\s+",
        "lowercase": true,
        "use_byte_offsets": false
    },
    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
}









          

      

      

    

  

    
      
          
            
  
exporters



	custom_exporters
	DenseFeatureExporter.Config

	InitPredictNetExporter.Config





	exporter
	ModelExporter.Config













          

      

      

    

  

    
      
          
            
  
custom_exporters



	DenseFeatureExporter.Config

	InitPredictNetExporter.Config









          

      

      

    

  

    
      
          
            
  
DenseFeatureExporter.Config

Component: DenseFeatureExporter


	
class DenseFeatureExporter.Config

	Bases: ModelExporter.Config





All Attributes (including base classes)



	export_logits: bool = False

	



	export_raw_to_metrics: bool = False

	








Default JSON

{
    "export_logits": false,
    "export_raw_to_metrics": false
}









          

      

      

    

  

    
      
          
            
  
InitPredictNetExporter.Config

Component: InitPredictNetExporter


	
class InitPredictNetExporter.Config

	Bases: ModelExporter.Config





All Attributes (including base classes)



	export_logits: bool = False

	



	export_raw_to_metrics: bool = False

	








Default JSON

{
    "export_logits": false,
    "export_raw_to_metrics": false
}









          

      

      

    

  

    
      
          
            
  
exporter



	ModelExporter.Config









          

      

      

    

  

    
      
          
            
  
ModelExporter.Config

Component: ModelExporter


	
class ModelExporter.Config

	Bases: ConfigBase





All Attributes (including base classes)



	export_logits: bool = False

	



	export_raw_to_metrics: bool = False

	









	Subclasses

	
	DenseFeatureExporter.Config


	InitPredictNetExporter.Config








Default JSON

{
    "export_logits": false,
    "export_raw_to_metrics": false
}









          

      

      

    

  

    
      
          
            
  
loss



	loss
	AUCPRHingeLoss.Config

	BinaryCrossEntropyLoss.Config

	BinaryCrossEntropyWithLogitsLoss.Config

	CosineEmbeddingLoss.Config

	CrossEntropyLoss.Config

	HingeLoss.Config

	KLDivergenceBCELoss.Config

	KLDivergenceCELoss.Config

	LabelSmoothedCrossEntropyLoss.Config

	Loss.Config

	MAELoss.Config

	MSELoss.Config

	MultiLabelSoftMarginLoss.Config

	NLLLoss.Config

	PairwiseRankingLoss.Config





	regularized_loss
	LabelSmoothingLoss.Config

	NARSamplewiseSequenceLoss.Config

	NARSequenceLoss.Config

	SamplewiseLabelSmoothingLoss.Config





	regularizer
	AdaptiveRegularizer.Config

	EntropyRegularizer.Config

	Regularizer.Config

	UniformRegularizer.Config





	structured_loss
	StructuredLoss.Config

	StructuredMarginLoss.Config













          

      

      

    

  

    
      
          
            
  
loss



	AUCPRHingeLoss.Config

	BinaryCrossEntropyLoss.Config

	BinaryCrossEntropyWithLogitsLoss.Config

	CosineEmbeddingLoss.Config

	CrossEntropyLoss.Config

	HingeLoss.Config

	KLDivergenceBCELoss.Config

	KLDivergenceCELoss.Config

	LabelSmoothedCrossEntropyLoss.Config

	Loss.Config

	MAELoss.Config

	MSELoss.Config

	MultiLabelSoftMarginLoss.Config

	NLLLoss.Config

	PairwiseRankingLoss.Config









          

      

      

    

  

    
      
          
            
  
AUCPRHingeLoss.Config

Component: AUCPRHingeLoss


	
class AUCPRHingeLoss.Config

	Bases: ConfigBase


	
precision_range_lower

	the lower range of precision values over
which to compute AUC. Must be nonnegative, leq precision_range_upper,
and leq 1.0.


	Type

	float










	
precision_range_upper

	the upper range of precision values over
which to compute AUC. Must be nonnegative, geq precision_range_lower,
and leq 1.0.


	Type

	float










	
num_classes

	number of classes(aka labels)


	Type

	int










	
num_anchors

	The number of grid points used to approximate the
Riemann sum.


	Type

	int













All Attributes (including base classes)



	precision_range_lower: float = 0.0

	



	precision_range_upper: float = 1.0

	



	num_classes: int = 1

	



	num_anchors: int = 20

	








Default JSON

{
    "precision_range_lower": 0.0,
    "precision_range_upper": 1.0,
    "num_classes": 1,
    "num_anchors": 20
}









          

      

      

    

  

    
      
          
            
  
BinaryCrossEntropyLoss.Config

Component: BinaryCrossEntropyLoss


	
class BinaryCrossEntropyLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	reweight_negative: bool = True

	



	reduce: bool = True

	








Default JSON

{
    "reweight_negative": true,
    "reduce": true
}









          

      

      

    

  

    
      
          
            
  
BinaryCrossEntropyWithLogitsLoss.Config

Component: BinaryCrossEntropyWithLogitsLoss


	
class BinaryCrossEntropyWithLogitsLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	reduce: bool = True

	








Default JSON

{
    "reduce": true
}









          

      

      

    

  

    
      
          
            
  
CosineEmbeddingLoss.Config

Component: CosineEmbeddingLoss


	
class CosineEmbeddingLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	margin: float = 0.0

	








Default JSON

{
    "margin": 0.0
}









          

      

      

    

  

    
      
          
            
  
CrossEntropyLoss.Config

Component: CrossEntropyLoss


	
class CrossEntropyLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
HingeLoss.Config

Component: HingeLoss


	
class HingeLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	margin: float = 1.0

	








Default JSON

{
    "margin": 1.0
}









          

      

      

    

  

    
      
          
            
  
KLDivergenceBCELoss.Config

Component: KLDivergenceBCELoss


	
class KLDivergenceBCELoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	temperature: float = 1.0

	



	hard_weight: float = 0.0

	








Default JSON

{
    "temperature": 1.0,
    "hard_weight": 0.0
}









          

      

      

    

  

    
      
          
            
  
KLDivergenceCELoss.Config

Component: KLDivergenceCELoss


	
class KLDivergenceCELoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	temperature: float = 1.0

	



	hard_weight: float = 0.0

	








Default JSON

{
    "temperature": 1.0,
    "hard_weight": 0.0
}









          

      

      

    

  

    
      
          
            
  
LabelSmoothedCrossEntropyLoss.Config

Component: LabelSmoothedCrossEntropyLoss


	
class LabelSmoothedCrossEntropyLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	beta: float = 0.1

	



	source: SourceType = <SourceType.LOGITS: 'logits'>

	



	use_entropy: bool = False

	








Default JSON

{
    "beta": 0.1,
    "source": "logits",
    "use_entropy": false
}









          

      

      

    

  

    
      
          
            
  
Loss.Config

Component: Loss


	
class Loss.Config

	Bases: Component.Config





All Attributes (including base classes)


	Subclasses

	
	EntropyRegularizer.Config


	Regularizer.Config


	UniformRegularizer.Config


	StructuredLoss.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
MAELoss.Config

Component: MAELoss


	
class MAELoss.Config

	Bases: ConfigBase





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
MSELoss.Config

Component: MSELoss


	
class MSELoss.Config

	Bases: ConfigBase





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
MultiLabelSoftMarginLoss.Config

Component: MultiLabelSoftMarginLoss


	
class MultiLabelSoftMarginLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
NLLLoss.Config

Component: NLLLoss


	
class NLLLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
PairwiseRankingLoss.Config

Component: PairwiseRankingLoss


	
class PairwiseRankingLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	margin: float = 1.0

	








Default JSON

{
    "margin": 1.0
}









          

      

      

    

  

    
      
          
            
  
regularized_loss



	LabelSmoothingLoss.Config

	NARSamplewiseSequenceLoss.Config

	NARSequenceLoss.Config

	SamplewiseLabelSmoothingLoss.Config









          

      

      

    

  

    
      
          
            
  
LabelSmoothingLoss.Config

Component: LabelSmoothingLoss


	
class LabelSmoothingLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	beta: float = 0.1

	



	label_loss: Union[NLLLoss.Config, StructuredMarginLoss.Config, HingeLoss.Config] = NLLLoss.Config()

	



	smoothing_loss: Union[UniformRegularizer.Config, EntropyRegularizer.Config, AdaptiveRegularizer.Config] = UniformRegularizer.Config()

	









	Subclasses

	
	SamplewiseLabelSmoothingLoss.Config








Default JSON

{
    "beta": 0.1,
    "label_loss": {
        "NLLLoss": {}
    },
    "smoothing_loss": {
        "UniformRegularizer": {}
    }
}









          

      

      

    

  

    
      
          
            
  
NARSamplewiseSequenceLoss.Config

Component: NARSamplewiseSequenceLoss


	
class NARSamplewiseSequenceLoss.Config

	Bases: NARSequenceLoss.Config





All Attributes (including base classes)



	beta: float = 0.1

	



	assert_valid_targets: bool = True

	



	label_type: SourceType = <SourceType.LOG_PROBS: 'log_probs'>

	



	length_type: SourceType = <SourceType.LOG_PROBS: 'log_probs'>

	



	label_loss: SamplewiseLabelSmoothingLoss.Config = SamplewiseLabelSmoothingLoss.Config()

	



	length_loss: SamplewiseLabelSmoothingLoss.Config = SamplewiseLabelSmoothingLoss.Config()

	








Default JSON

{
    "beta": 0.1,
    "assert_valid_targets": true,
    "label_type": "log_probs",
    "length_type": "log_probs",
    "label_loss": {
        "beta": 0.1,
        "label_loss": {
            "NLLLoss": {}
        },
        "smoothing_loss": {
            "UniformRegularizer": {}
        }
    },
    "length_loss": {
        "beta": 0.1,
        "label_loss": {
            "NLLLoss": {}
        },
        "smoothing_loss": {
            "UniformRegularizer": {}
        }
    }
}









          

      

      

    

  

    
      
          
            
  
NARSequenceLoss.Config

Component: NARSequenceLoss


	
class NARSequenceLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	beta: float = 0.1

	



	assert_valid_targets: bool = True

	



	label_type: SourceType = <SourceType.LOG_PROBS: 'log_probs'>

	



	length_type: SourceType = <SourceType.LOG_PROBS: 'log_probs'>

	



	label_loss: LabelSmoothingLoss.Config = LabelSmoothingLoss.Config()

	



	length_loss: LabelSmoothingLoss.Config = LabelSmoothingLoss.Config()

	









	Subclasses

	
	NARSamplewiseSequenceLoss.Config








Default JSON

{
    "beta": 0.1,
    "assert_valid_targets": true,
    "label_type": "log_probs",
    "length_type": "log_probs",
    "label_loss": {
        "beta": 0.1,
        "label_loss": {
            "NLLLoss": {}
        },
        "smoothing_loss": {
            "UniformRegularizer": {}
        }
    },
    "length_loss": {
        "beta": 0.1,
        "label_loss": {
            "NLLLoss": {}
        },
        "smoothing_loss": {
            "UniformRegularizer": {}
        }
    }
}









          

      

      

    

  

    
      
          
            
  
SamplewiseLabelSmoothingLoss.Config

Component: SamplewiseLabelSmoothingLoss


	
class SamplewiseLabelSmoothingLoss.Config

	Bases: LabelSmoothingLoss.Config





All Attributes (including base classes)



	beta: float = 0.1

	



	label_loss: Union[NLLLoss.Config, StructuredMarginLoss.Config, HingeLoss.Config] = NLLLoss.Config()

	



	smoothing_loss: Union[UniformRegularizer.Config, EntropyRegularizer.Config, AdaptiveRegularizer.Config] = UniformRegularizer.Config()

	








Default JSON

{
    "beta": 0.1,
    "label_loss": {
        "NLLLoss": {}
    },
    "smoothing_loss": {
        "UniformRegularizer": {}
    }
}









          

      

      

    

  

    
      
          
            
  
regularizer



	AdaptiveRegularizer.Config

	EntropyRegularizer.Config

	Regularizer.Config

	UniformRegularizer.Config









          

      

      

    

  

    
      
          
            
  
AdaptiveRegularizer.Config

Component: AdaptiveRegularizer


	
class AdaptiveRegularizer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	eta: float = 0.1

	



	label_embedding_dim: int = 20

	



	label_embedding_dropout: float = 0.4

	








Default JSON

{
    "eta": 0.1,
    "label_embedding_dim": 20,
    "label_embedding_dropout": 0.4
}









          

      

      

    

  

    
      
          
            
  
EntropyRegularizer.Config

Component: EntropyRegularizer


	
class EntropyRegularizer.Config

	Bases: Regularizer.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
Regularizer.Config

Component: Regularizer


	
class Regularizer.Config

	Bases: Loss.Config





All Attributes (including base classes)


	Subclasses

	
	EntropyRegularizer.Config


	UniformRegularizer.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
UniformRegularizer.Config

Component: UniformRegularizer


	
class UniformRegularizer.Config

	Bases: Regularizer.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
structured_loss



	StructuredLoss.Config

	StructuredMarginLoss.Config









          

      

      

    

  

    
      
          
            
  
StructuredLoss.Config

Component: StructuredLoss


	
class StructuredLoss.Config

	Bases: Loss.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
StructuredMarginLoss.Config

Component: StructuredMarginLoss


	
class StructuredMarginLoss.Config

	Bases: ConfigBase





All Attributes (including base classes)



	cost_scale: float = 1.0

	



	cost_fn: CostFunctionType = <CostFunctionType.HAMMING: 'hamming'>

	



	label_loss: Union[NLLLoss.Config, HingeLoss.Config] = NLLLoss.Config()

	








Default JSON

{
    "cost_scale": 1.0,
    "cost_fn": "hamming",
    "label_loss": {
        "NLLLoss": {}
    }
}









          

      

      

    

  

    
      
          
            
  
metric_reporters



	calibration_metric_reporter
	CalibrationMetricReporter.Config





	classification_metric_reporter
	ClassificationMetricReporter.Config

	MultiLabelClassificationMetricReporter.Config





	compositional_metric_reporter
	CompositionalMetricReporter.Config





	dense_retrieval_metric_reporter
	DenseRetrievalMetricReporter.Config





	disjoint_multitask_metric_reporter
	DisjointMultitaskMetricReporter.Config





	intent_slot_detection_metric_reporter
	IntentSlotMetricReporter.Config





	language_model_metric_reporter
	LanguageModelMetricReporter.Config

	MaskedLMMetricReporter.Config





	metric_reporter
	MetricReporter.Config

	PureLossMetricReporter.Config





	pairwise_ranking_metric_reporter
	PairwiseRankingMetricReporter.Config





	regression_metric_reporter
	RegressionMetricReporter.Config





	seq2seq_compositional
	Seq2SeqCompositionalMetricReporter.Config





	seq2seq_metric_reporter
	Seq2SeqMetricReporter.Config





	squad_metric_reporter
	SquadMetricReporter.Config





	word_tagging_metric_reporter
	MultiLabelSequenceTaggingMetricReporter.Config

	NERMetricReporter.Config

	SequenceTaggingMetricReporter.Config

	WordTaggingMetricReporter.Config













          

      

      

    

  

    
      
          
            
  
calibration_metric_reporter



	CalibrationMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
CalibrationMetricReporter.Config

Component: CalibrationMetricReporter


	
class CalibrationMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
classification_metric_reporter



	ClassificationMetricReporter.Config

	MultiLabelClassificationMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
ClassificationMetricReporter.Config

Component: ClassificationMetricReporter


	
class ClassificationMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	model_select_metric: ComparableClassificationMetric = <ComparableClassificationMetric.ACCURACY: 'accuracy'>

	



	target_label: Optional[str] = None

	



	text_column_names: list[str] = ['text']

	These column names correspond to raw input data columns. Text in these
columns (usually just 1 column) will be concatenated and output in
the IntentModelChannel as an evaluation tsv.



	additional_column_names: list[str] = []

	These column names correspond to raw input data columns, that
will be read by data_source into context, and included in the
run_model output file along with other saving results.



	recall_at_precision_thresholds: list[float] = [0.2, 0.4, 0.6, 0.8, 0.9]

	



	is_memory_efficient: bool = False

	









	Subclasses

	
	MultiLabelClassificationMetricReporter.Config








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "model_select_metric": "accuracy",
    "target_label": null,
    "text_column_names": [
        "text"
    ],
    "additional_column_names": [],
    "recall_at_precision_thresholds": [
        0.2,
        0.4,
        0.6,
        0.8,
        0.9
    ],
    "is_memory_efficient": false
}









          

      

      

    

  

    
      
          
            
  
MultiLabelClassificationMetricReporter.Config

Component: MultiLabelClassificationMetricReporter


	
class MultiLabelClassificationMetricReporter.Config

	Bases: ClassificationMetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	model_select_metric: ComparableClassificationMetric = <ComparableClassificationMetric.ACCURACY: 'accuracy'>

	



	target_label: Optional[str] = None

	



	text_column_names: list[str] = ['text']

	



	additional_column_names: list[str] = []

	



	recall_at_precision_thresholds: list[float] = [0.2, 0.4, 0.6, 0.8, 0.9]

	



	is_memory_efficient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "model_select_metric": "accuracy",
    "target_label": null,
    "text_column_names": [
        "text"
    ],
    "additional_column_names": [],
    "recall_at_precision_thresholds": [
        0.2,
        0.4,
        0.6,
        0.8,
        0.9
    ],
    "is_memory_efficient": false
}









          

      

      

    

  

    
      
          
            
  
compositional_metric_reporter



	CompositionalMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
CompositionalMetricReporter.Config

Component: CompositionalMetricReporter


	
class CompositionalMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	text_column_name: str = 'tokenized_text'

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "text_column_name": "tokenized_text"
}









          

      

      

    

  

    
      
          
            
  
dense_retrieval_metric_reporter



	DenseRetrievalMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
DenseRetrievalMetricReporter.Config

Component: DenseRetrievalMetricReporter


	
class DenseRetrievalMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	text_column_names: list[str] = ['question', 'positive_ctx', 'negative_ctxs']

	



	model_select_metric: DenseRetrievalMetricNames = <DenseRetrievalMetricNames.ACCURACY: 'accuracy'>

	



	task_batch_size: int = 0

	



	num_negative_ctxs: int = 0

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "text_column_names": [
        "question",
        "positive_ctx",
        "negative_ctxs"
    ],
    "model_select_metric": "accuracy",
    "task_batch_size": 0,
    "num_negative_ctxs": 0
}









          

      

      

    

  

    
      
          
            
  
disjoint_multitask_metric_reporter



	DisjointMultitaskMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
DisjointMultitaskMetricReporter.Config

Component: DisjointMultitaskMetricReporter


	
class DisjointMultitaskMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	use_subtask_select_metric: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "use_subtask_select_metric": false
}









          

      

      

    

  

    
      
          
            
  
intent_slot_detection_metric_reporter



	IntentSlotMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
IntentSlotMetricReporter.Config

Component: IntentSlotMetricReporter


	
class IntentSlotMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
language_model_metric_reporter



	LanguageModelMetricReporter.Config

	MaskedLMMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
LanguageModelMetricReporter.Config

Component: LanguageModelMetricReporter


	
class LanguageModelMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	aggregate_metrics: bool = True

	



	perplexity_type: PerplexityType = <PerplexityType.MEDIAN: 'median'>

	









	Subclasses

	
	MaskedLMMetricReporter.Config








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "aggregate_metrics": true,
    "perplexity_type": "median"
}









          

      

      

    

  

    
      
          
            
  
MaskedLMMetricReporter.Config

Component: MaskedLMMetricReporter


	
class MaskedLMMetricReporter.Config

	Bases: LanguageModelMetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	aggregate_metrics: bool = True

	



	perplexity_type: PerplexityType = <PerplexityType.MEDIAN: 'median'>

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "aggregate_metrics": true,
    "perplexity_type": "median"
}









          

      

      

    

  

    
      
          
            
  
metric_reporter



	MetricReporter.Config

	PureLossMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
MetricReporter.Config

Component: MetricReporter


	
class MetricReporter.Config

	Bases: ConfigBase





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	Useful for KD training, column names that used by student but not teacher.



	log_gradient: bool = False

	









	Subclasses

	
	CalibrationMetricReporter.Config


	ClassificationMetricReporter.Config


	MultiLabelClassificationMetricReporter.Config


	CompositionalMetricReporter.Config


	DenseRetrievalMetricReporter.Config


	DisjointMultitaskMetricReporter.Config


	IntentSlotMetricReporter.Config


	LanguageModelMetricReporter.Config


	MaskedLMMetricReporter.Config


	PureLossMetricReporter.Config


	PairwiseRankingMetricReporter.Config


	RegressionMetricReporter.Config


	Seq2SeqCompositionalMetricReporter.Config


	Seq2SeqMetricReporter.Config


	SquadMetricReporter.Config


	MultiLabelSequenceTaggingMetricReporter.Config


	NERMetricReporter.Config


	SequenceTaggingMetricReporter.Config


	WordTaggingMetricReporter.Config








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
PureLossMetricReporter.Config

Component: PureLossMetricReporter


	
class PureLossMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
pairwise_ranking_metric_reporter



	PairwiseRankingMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
PairwiseRankingMetricReporter.Config

Component: PairwiseRankingMetricReporter


	
class PairwiseRankingMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
regression_metric_reporter



	RegressionMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
RegressionMetricReporter.Config

Component: RegressionMetricReporter


	
class RegressionMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
seq2seq_compositional



	Seq2SeqCompositionalMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
Seq2SeqCompositionalMetricReporter.Config

Component: Seq2SeqCompositionalMetricReporter


	
class Seq2SeqCompositionalMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	accept_flat_intents_slots: Optional[bool] = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "accept_flat_intents_slots": false
}









          

      

      

    

  

    
      
          
            
  
seq2seq_metric_reporter



	Seq2SeqMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
Seq2SeqMetricReporter.Config

Component: Seq2SeqMetricReporter


	
class Seq2SeqMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
squad_metric_reporter



	SquadMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
SquadMetricReporter.Config

Component: SquadMetricReporter


	
class SquadMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	



	n_best_size: int = 5

	



	max_answer_length: int = 16

	



	ignore_impossible: bool = True

	



	false_label: str = 'False'

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false,
    "n_best_size": 5,
    "max_answer_length": 16,
    "ignore_impossible": true,
    "false_label": "False"
}









          

      

      

    

  

    
      
          
            
  
word_tagging_metric_reporter



	MultiLabelSequenceTaggingMetricReporter.Config

	NERMetricReporter.Config

	SequenceTaggingMetricReporter.Config

	WordTaggingMetricReporter.Config









          

      

      

    

  

    
      
          
            
  
MultiLabelSequenceTaggingMetricReporter.Config

Component: MultiLabelSequenceTaggingMetricReporter


	
class MultiLabelSequenceTaggingMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
NERMetricReporter.Config

Component: NERMetricReporter


	
class NERMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
SequenceTaggingMetricReporter.Config

Component: SequenceTaggingMetricReporter


	
class SequenceTaggingMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
WordTaggingMetricReporter.Config

Component: WordTaggingMetricReporter


	
class WordTaggingMetricReporter.Config

	Bases: MetricReporter.Config





All Attributes (including base classes)



	output_path: str = '/tmp/test_out.txt'

	



	pep_format: bool = False

	



	student_column_names: list[str] = []

	



	log_gradient: bool = False

	








Default JSON

{
    "output_path": "/tmp/test_out.txt",
    "pep_format": false,
    "student_column_names": [],
    "log_gradient": false
}









          

      

      

    

  

    
      
          
            
  
models



	bert_classification_models
	BertModelInput

	BertPairwiseModel.Config

	BertPairwiseModelInput

	EncoderModelInput

	EncoderPairwiseModelInput

	NewBertModel.Config

	_EncoderBaseModel.Config

	_EncoderPairwiseModel.Config





	bert_regression_model
	BertPairwiseRegressionModel.Config

	InputConfig

	ModelInput

	NewBertRegressionModel.Config





	decoders
	decoder_base
	DecoderBase.Config





	intent_slot_model_decoder
	IntentSlotModelDecoder.Config





	mlp_decoder
	MLPDecoder.Config





	mlp_decoder_query_response
	MLPDecoderQueryResponse.Config





	mlp_decoder_two_tower
	MLPDecoderTwoTower.Config









	disjoint_multitask_model
	DisjointMultitaskModel.Config

	NewDisjointMultitaskModel.Config





	doc_model
	ByteModelInput

	ByteTokensDocumentModel.Config

	DocModel.Config

	DocRegressionModel.Config

	ModelInput

	PersonalizedDocModel.Config

	PersonalizedModelInput

	RegressionModelInput





	embeddings
	char_embedding
	CharacterEmbedding.Config





	contextual_token_embedding
	ContextualTokenEmbedding.Config





	dict_embedding
	DictEmbedding.Config





	embedding_base
	EmbeddingBase.Config





	embedding_list
	EmbeddingList.Config





	mlp_embedding
	MLPEmbedding.Config





	scriptable_embedding_list
	ScriptableEmbeddingList.Config





	word_embedding
	WordEmbedding.Config





	word_seq_embedding
	WordSeqEmbedding.Config









	ensembles
	bagging_doc_ensemble
	BaggingDocEnsembleModel.Config





	bagging_intent_slot_ensemble
	BaggingIntentSlotEnsembleModel.Config





	ensemble
	EnsembleModel.Config









	joint_model
	IntentSlotModel.Config

	ModelInput





	language_models
	lmlstm
	LMLSTM.Config

	ModelInput









	masked_lm
	InputConfig

	MaskedLanguageModel.Config





	model
	BaseModel.Config

	Model.Config

	ModelInput





	module
	Module.Config





	output_layers
	distance_output_layer
	DenseRetrievalOutputLayer.Config

	PairwiseCosineDistanceOutputLayer.Config





	doc_classification_output_layer
	BinaryClassificationOutputLayer.Config

	ClassificationOutputLayer.Config

	MultiLabelOutputLayer.Config

	MulticlassOutputLayer.Config





	doc_regression_output_layer
	PairwiseCosineRegressionOutputLayer.Config

	RegressionOutputLayer.Config





	intent_slot_output_layer
	IntentSlotOutputLayer.Config





	lm_output_layer
	LMOutputLayer.Config





	output_layer_base
	OutputLayerBase.Config





	pairwise_ranking_output_layer
	PairwiseRankingOutputLayer.Config





	squad_output_layer
	SquadOutputLayer.Config





	word_tagging_output_layer
	CRFOutputLayer.Config

	WordTaggingOutputLayer.Config









	pair_classification_model
	BasePairwiseModel.Config

	ModelInput

	PairwiseModel.Config





	qna
	bert_squad_qa
	BertSquadQAModel.Config

	ModelInput





	dr_qa
	DrQAModel.Config

	ModelInput









	query_document_pairwise_ranking_model
	ModelInput

	QueryDocPairwiseRankingModel.Config





	r3f_models
	R3FConfigOptions





	representations
	attention
	DotProductSelfAttention.Config

	MultiplicativeAttention.Config

	SequenceAlignedAttention.Config





	augmented_lstm
	AugmentedLSTM.Config





	bilstm
	BiLSTM.Config





	bilstm_doc_attention
	BiLSTMDocAttention.Config





	bilstm_doc_slot_attention
	BiLSTMDocSlotAttention.Config





	bilstm_slot_attn
	BiLSTMSlotAttention.Config





	biseqcnn
	BSeqCNNRepresentation.Config





	contextual_intent_slot_rep
	ContextualIntentSlotRepresentation.Config





	deepcnn
	DeepCNNRepresentation.Config





	docnn
	DocNNRepresentation.Config





	huggingface_bert_sentence_encoder
	HuggingFaceBertSentenceEncoder.Config





	huggingface_electra_sentence_encoder
	HuggingFaceElectraSentenceEncoder.Config





	jointcnn_rep
	JointCNNRepresentation.Config

	SharedCNNRepresentation.Config





	ordered_neuron_lstm
	OrderedNeuronLSTM.Config

	OrderedNeuronLSTMLayer.Config





	pass_through
	PassThroughRepresentation.Config





	pooling
	BoundaryPool.Config

	LastTimestepPool.Config

	MaxPool.Config

	MeanPool.Config

	NoPool.Config

	SelfAttention.Config





	pure_doc_attention
	PureDocAttention.Config





	representation_base
	RepresentationBase.Config





	seq_rep
	SeqRepresentation.Config





	slot_attention
	SlotAttention.Config





	sparse_transformer_sentence_encoder
	SparseTransformerSentenceEncoder.Config





	stacked_bidirectional_rnn
	StackedBidirectionalRNN.Config





	transformer
	representation
	TransformerRepresentation.Config









	transformer_sentence_encoder
	TransformerSentenceEncoder.Config





	transformer_sentence_encoder_base
	TransformerSentenceEncoderBase.Config









	roberta
	InputConfig

	RegressionModelInput

	RoBERTa.Config

	RoBERTaEncoder.Config

	RoBERTaEncoderBase.Config

	RoBERTaEncoderJit.Config

	RoBERTaR3F.Config

	RoBERTaRegression.Config

	RoBERTaWordTaggingModel.Config

	SELFIE.Config

	WordTaggingInputConfig





	semantic_parsers
	rnng
	rnng_parser
	AblationParams

	ModelInput

	RNNGConstraints

	RNNGParser.Config

	RNNGParserBase.Config













	seq_models
	attention
	MultiheadAttention.Config





	base
	PyTextIncrementalDecoderComponent.Config

	PyTextSeq2SeqModule.Config





	contextual_intent_slot
	ContextualIntentSlotModel.Config

	ModelInput





	rnn_decoder
	DecoderWithLinearOutputProjection.Config

	RNNDecoder.Config

	RNNDecoderBase.Config





	rnn_encoder
	LSTMSequenceEncoder.Config





	rnn_encoder_decoder
	RNNModel.Config





	seq2seq_model
	ModelInput

	Seq2SeqModel.Config





	seq2seq_output_layer
	Seq2SeqOutputLayer.Config





	seqnn
	ModelInput

	SeqNNModel.Config

	SeqNNModel_Deprecated.Config









	two_tower_classification_model
	InputConfig

	TwoTowerClassificationModel.Config





	word_model
	ByteModelInput

	ModelInput

	WordTaggingLiteModel.Config

	WordTaggingModel.Config













          

      

      

    

  

    
      
          
            
  
bert_classification_models



	BertModelInput

	BertPairwiseModel.Config

	BertPairwiseModelInput

	EncoderModelInput

	EncoderPairwiseModelInput

	NewBertModel.Config

	_EncoderBaseModel.Config

	_EncoderPairwiseModel.Config









          

      

      

    

  

    
      
          
            
  
BertModelInput


	
class pytext.models.bert_classification_models.BertModelInput

	Bases: EncoderModelInput





All Attributes (including base classes)



	tokens: BERTTensorizer.Config = BERTTensorizer.Config(max_seq_len=128)

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	



	num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(names=['tokens'], indexes=[2])

	








Default JSON

{
    "tokens": {
        "BERTTensorizer": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 128
        }
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "num_tokens": {
        "is_input": false,
        "names": [
            "tokens"
        ],
        "indexes": [
            2
        ]
    }
}









          

      

      

    

  

    
      
          
            
  
BertPairwiseModel.Config

Component: BertPairwiseModel


	
class BertPairwiseModel.Config

	Bases: _EncoderPairwiseModel.Config





All Attributes (including base classes)



	inputs: BertPairwiseModelInput = BertPairwiseModelInput()

	



	decoder: Optional[MLPDecoder.Config] = MLPDecoder.Config()

	



	output_layer: Union[ClassificationOutputLayer.Config, PairwiseCosineDistanceOutputLayer.Config] = ClassificationOutputLayer.Config()

	



	encode_relations: bool = True

	



	encoder: TransformerSentenceEncoderBase.Config = HuggingFaceBertSentenceEncoder.Config()

	



	shared_encoder: bool = True

	









	Subclasses

	
	BertPairwiseRegressionModel.Config








Default JSON

{
    "inputs": {
        "tokens1": {
            "BERTTensorizer": {
                "is_input": true,
                "columns": [
                    "text1"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 128
            }
        },
        "tokens2": {
            "BERTTensorizer": {
                "is_input": true,
                "columns": [
                    "text2"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 128
            }
        },
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        },
        "num_tokens": {
            "is_input": false,
            "names": [
                "tokens1",
                "tokens2"
            ],
            "indexes": [
                2,
                2
            ]
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "ClassificationOutputLayer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        }
    },
    "encode_relations": true,
    "encoder": {
        "HuggingFaceBertSentenceEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
            "load_weights": true
        }
    },
    "shared_encoder": true
}









          

      

      

    

  

    
      
          
            
  
BertPairwiseModelInput


	
class pytext.models.bert_classification_models.BertPairwiseModelInput

	Bases: EncoderPairwiseModelInput





All Attributes (including base classes)



	tokens1: BERTTensorizerBase.Config = BERTTensorizer.Config(columns=['text1'], max_seq_len=128)

	



	tokens2: BERTTensorizerBase.Config = BERTTensorizer.Config(columns=['text2'], max_seq_len=128)

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	



	num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(names=['tokens1', 'tokens2'], indexes=[2, 2])

	








Default JSON

{
    "tokens1": {
        "BERTTensorizer": {
            "is_input": true,
            "columns": [
                "text1"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 128
        }
    },
    "tokens2": {
        "BERTTensorizer": {
            "is_input": true,
            "columns": [
                "text2"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 128
        }
    },
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "num_tokens": {
        "is_input": false,
        "names": [
            "tokens1",
            "tokens2"
        ],
        "indexes": [
            2,
            2
        ]
    }
}









          

      

      

    

  

    
      
          
            
  
EncoderModelInput


	
class pytext.models.bert_classification_models.EncoderModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: Tensorizer.Config = Tensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	



	num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(names=['tokens'], indexes=[2])

	








Default JSON

{
    "tokens": {
        "Tensorizer": {
            "is_input": true
        }
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "num_tokens": {
        "is_input": false,
        "names": [
            "tokens"
        ],
        "indexes": [
            2
        ]
    }
}









          

      

      

    

  

    
      
          
            
  
EncoderPairwiseModelInput


	
class pytext.models.bert_classification_models.EncoderPairwiseModelInput

	Bases: ModelInputBase





All Attributes (including base classes)



	tokens1: Tensorizer.Config = Tensorizer.Config()

	



	tokens2: Tensorizer.Config = Tensorizer.Config()

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	



	num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(names=['tokens1', 'tokens2'], indexes=[2, 2])

	








Default JSON

{
    "tokens1": {
        "Tensorizer": {
            "is_input": true
        }
    },
    "tokens2": {
        "Tensorizer": {
            "is_input": true
        }
    },
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "num_tokens": {
        "is_input": false,
        "names": [
            "tokens1",
            "tokens2"
        ],
        "indexes": [
            2,
            2
        ]
    }
}









          

      

      

    

  

    
      
          
            
  
NewBertModel.Config

Component: NewBertModel


	
class NewBertModel.Config

	Bases: _EncoderBaseModel.Config





All Attributes (including base classes)



	inputs: BertModelInput = BertModelInput()

	



	encoder: TransformerSentenceEncoderBase.Config = HuggingFaceBertSentenceEncoder.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	









	Subclasses

	
	NewBertRegressionModel.Config


	BertSquadQAModel.Config


	RoBERTa.Config


	RoBERTaR3F.Config


	RoBERTaRegression.Config


	SELFIE.Config








Default JSON

{
    "inputs": {
        "tokens": {
            "BERTTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 128
            }
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        },
        "num_tokens": {
            "is_input": false,
            "names": [
                "tokens"
            ],
            "indexes": [
                2
            ]
        }
    },
    "encoder": {
        "HuggingFaceBertSentenceEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
            "load_weights": true
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    }
}









          

      

      

    

  

    
      
          
            
  
_EncoderBaseModel.Config

Component: _EncoderBaseModel


	
class _EncoderBaseModel.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: EncoderModelInput = EncoderModelInput()

	



	encoder: RepresentationBase.Config

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	









	Subclasses

	
	NewBertModel.Config


	NewBertRegressionModel.Config


	BertSquadQAModel.Config


	RoBERTa.Config


	RoBERTaR3F.Config


	RoBERTaRegression.Config


	SELFIE.Config









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
_EncoderPairwiseModel.Config

Component: _EncoderPairwiseModel


	
class _EncoderPairwiseModel.Config

	Bases: BasePairwiseModel.Config





All Attributes (including base classes)



	inputs: EncoderPairwiseModelInput = EncoderPairwiseModelInput()

	



	decoder: Optional[MLPDecoder.Config] = MLPDecoder.Config()

	



	output_layer: Union[ClassificationOutputLayer.Config, PairwiseCosineDistanceOutputLayer.Config] = ClassificationOutputLayer.Config()

	



	encode_relations: bool = True

	



	encoder: RepresentationBase.Config

	



	shared_encoder: bool = True

	









	Subclasses

	
	BertPairwiseModel.Config


	BertPairwiseRegressionModel.Config









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
bert_regression_model



	BertPairwiseRegressionModel.Config

	InputConfig

	ModelInput

	NewBertRegressionModel.Config









          

      

      

    

  

    
      
          
            
  
BertPairwiseRegressionModel.Config

Component: BertPairwiseRegressionModel


	
class BertPairwiseRegressionModel.Config

	Bases: BertPairwiseModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	decoder: Optional[MLPDecoder.Config] = None

	



	output_layer: PairwiseCosineRegressionOutputLayer.Config = PairwiseCosineRegressionOutputLayer.Config()

	



	encode_relations: bool = False

	



	encoder: TransformerSentenceEncoderBase.Config = HuggingFaceBertSentenceEncoder.Config()

	



	shared_encoder: bool = True

	








Default JSON

{
    "inputs": {
        "tokens1": {
            "BERTTensorizer": {
                "is_input": true,
                "columns": [
                    "text1"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 128
            }
        },
        "tokens2": {
            "BERTTensorizer": {
                "is_input": true,
                "columns": [
                    "text2"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 128
            }
        },
        "labels": {
            "is_input": false,
            "column": "label",
            "rescale_range": null
        },
        "num_tokens": {
            "is_input": false,
            "names": [
                "tokens1",
                "tokens2"
            ],
            "indexes": [
                2,
                2
            ]
        }
    },
    "decoder": null,
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "MSELoss": {}
        }
    },
    "encode_relations": false,
    "encoder": {
        "HuggingFaceBertSentenceEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
            "load_weights": true
        }
    },
    "shared_encoder": true
}









          

      

      

    

  

    
      
          
            
  
InputConfig


	
class pytext.models.bert_regression_model.InputConfig

	Bases: ConfigBase





All Attributes (including base classes)



	tokens: BERTTensorizer.Config = BERTTensorizer.Config(columns=['text1', 'text2'], max_seq_len=128)

	



	labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "BERTTensorizer": {
            "is_input": true,
            "columns": [
                "text1",
                "text2"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 128
        }
    },
    "labels": {
        "is_input": false,
        "column": "label",
        "rescale_range": null
    }
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.bert_regression_model.ModelInput

	Bases: BertPairwiseModelInput





All Attributes (including base classes)



	tokens1: BERTTensorizerBase.Config = BERTTensorizer.Config(columns=['text1'], max_seq_len=128)

	



	tokens2: BERTTensorizerBase.Config = BERTTensorizer.Config(columns=['text2'], max_seq_len=128)

	



	labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

	



	num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(names=['tokens1', 'tokens2'], indexes=[2, 2])

	








Default JSON

{
    "tokens1": {
        "BERTTensorizer": {
            "is_input": true,
            "columns": [
                "text1"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 128
        }
    },
    "tokens2": {
        "BERTTensorizer": {
            "is_input": true,
            "columns": [
                "text2"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 128
        }
    },
    "labels": {
        "is_input": false,
        "column": "label",
        "rescale_range": null
    },
    "num_tokens": {
        "is_input": false,
        "names": [
            "tokens1",
            "tokens2"
        ],
        "indexes": [
            2,
            2
        ]
    }
}









          

      

      

    

  

    
      
          
            
  
NewBertRegressionModel.Config

Component: NewBertRegressionModel


	
class NewBertRegressionModel.Config

	Bases: NewBertModel.Config





All Attributes (including base classes)



	inputs: InputConfig = InputConfig()

	



	encoder: TransformerSentenceEncoderBase.Config = HuggingFaceBertSentenceEncoder.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: RegressionOutputLayer.Config = RegressionOutputLayer.Config()

	









	Subclasses

	
	RoBERTaRegression.Config








Default JSON

{
    "inputs": {
        "tokens": {
            "BERTTensorizer": {
                "is_input": true,
                "columns": [
                    "text1",
                    "text2"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 128
            }
        },
        "labels": {
            "is_input": false,
            "column": "label",
            "rescale_range": null
        }
    },
    "encoder": {
        "HuggingFaceBertSentenceEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
            "load_weights": true
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {},
        "squash_to_unit_range": false
    }
}









          

      

      

    

  

    
      
          
            
  
decoders



	decoder_base
	DecoderBase.Config





	intent_slot_model_decoder
	IntentSlotModelDecoder.Config





	mlp_decoder
	MLPDecoder.Config





	mlp_decoder_query_response
	MLPDecoderQueryResponse.Config





	mlp_decoder_two_tower
	MLPDecoderTwoTower.Config













          

      

      

    

  

    
      
          
            
  
decoder_base



	DecoderBase.Config









          

      

      

    

  

    
      
          
            
  
DecoderBase.Config

Component: DecoderBase


	
class DecoderBase.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	









	Subclasses

	
	IntentSlotModelDecoder.Config


	MLPDecoder.Config


	MLPDecoderQueryResponse.Config


	MLPDecoderTwoTower.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
intent_slot_model_decoder



	IntentSlotModelDecoder.Config









          

      

      

    

  

    
      
          
            
  
IntentSlotModelDecoder.Config

Component: IntentSlotModelDecoder


	
class IntentSlotModelDecoder.Config

	Bases: DecoderBase.Config

Configuration class for IntentSlotModelDecoder.


	
use_doc_probs_in_word

	Whether to use intent probabilities
for predicting slots.


	Type

	bool













All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	use_doc_probs_in_word: bool = False

	



	doc_decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	word_decoder: MLPDecoder.Config = MLPDecoder.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "use_doc_probs_in_word": false,
    "doc_decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "word_decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    }
}









          

      

      

    

  

    
      
          
            
  
mlp_decoder



	MLPDecoder.Config









          

      

      

    

  

    
      
          
            
  
MLPDecoder.Config

Component: MLPDecoder


	
class MLPDecoder.Config

	Bases: DecoderBase.Config

Configuration class for MLPDecoder.


	
hidden_dims

	Dimensions of the outputs of hidden layers..


	Type

	List[int]










	
temperature

	Scales logits by this value (before the softmax


	Type

	float










	
operation) during test-time only. Temperature scaling has no effect on

	




	
the top prediction but changes the shape of the posterior distribution,

	




	
which can be useful for a range of tasks

	
	Type

	e.g., model calibration













All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	hidden_dims: list[int] = []

	



	out_dim: Optional[int] = None

	



	layer_norm: bool = False

	



	dropout: float = 0.0

	



	bias: bool = True

	



	activation: Activation = <Activation.RELU: 'relu'>

	



	temperature: float = 1.0

	



	spectral_normalization: bool = False

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "hidden_dims": [],
    "out_dim": null,
    "layer_norm": false,
    "dropout": 0.0,
    "bias": true,
    "activation": "relu",
    "temperature": 1.0,
    "spectral_normalization": false
}









          

      

      

    

  

    
      
          
            
  
mlp_decoder_query_response



	MLPDecoderQueryResponse.Config









          

      

      

    

  

    
      
          
            
  
MLPDecoderQueryResponse.Config

Component: MLPDecoderQueryResponse


	
class MLPDecoderQueryResponse.Config

	Bases: DecoderBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	hidden_dims: list[int] = []

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "hidden_dims": []
}









          

      

      

    

  

    
      
          
            
  
mlp_decoder_two_tower



	MLPDecoderTwoTower.Config









          

      

      

    

  

    
      
          
            
  
MLPDecoderTwoTower.Config

Component: MLPDecoderTwoTower


	
class MLPDecoderTwoTower.Config

	Bases: DecoderBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	right_hidden_dims: list[int] = []

	



	left_hidden_dims: list[int] = []

	



	hidden_dims: list[int] = []

	



	layer_norm: bool = False

	



	dropout: float = 0.0

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "right_hidden_dims": [],
    "left_hidden_dims": [],
    "hidden_dims": [],
    "layer_norm": false,
    "dropout": 0.0
}









          

      

      

    

  

    
      
          
            
  
disjoint_multitask_model



	DisjointMultitaskModel.Config

	NewDisjointMultitaskModel.Config









          

      

      

    

  

    
      
          
            
  
DisjointMultitaskModel.Config

Component: DisjointMultitaskModel


	
class DisjointMultitaskModel.Config

	Bases: Model.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	









	Subclasses

	
	NewDisjointMultitaskModel.Config








Default JSON

{
    "inputs": {}
}









          

      

      

    

  

    
      
          
            
  
NewDisjointMultitaskModel.Config

Component: NewDisjointMultitaskModel


	
class NewDisjointMultitaskModel.Config

	Bases: DisjointMultitaskModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	








Default JSON

{
    "inputs": {}
}









          

      

      

    

  

    
      
          
            
  
doc_model



	ByteModelInput

	ByteTokensDocumentModel.Config

	DocModel.Config

	DocRegressionModel.Config

	ModelInput

	PersonalizedDocModel.Config

	PersonalizedModelInput

	RegressionModelInput









          

      

      

    

  

    
      
          
            
  
ByteModelInput


	
class pytext.models.doc_model.ByteModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	



	token_bytes: ByteTokenTensorizer.Config = ByteTokenTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "token_bytes": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "max_seq_len": null,
        "max_byte_len": 15,
        "offset_for_non_padding": 0,
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false
    }
}









          

      

      

    

  

    
      
          
            
  
ByteTokensDocumentModel.Config

Component: ByteTokensDocumentModel


	
class ByteTokensDocumentModel.Config

	Bases: DocModel.Config





All Attributes (including base classes)



	inputs: ByteModelInput = ByteModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[PureDocAttention.Config, BiLSTMDocAttention.Config, DocNNRepresentation.Config, DeepCNNRepresentation.Config] = BiLSTMDocAttention.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	



	byte_embedding: CharacterEmbedding.Config = CharacterEmbedding.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        },
        "token_bytes": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "max_seq_len": null,
            "max_byte_len": 15,
            "offset_for_non_padding": 0,
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    },
    "byte_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "sparse": false,
        "cnn": {
            "kernel_num": 100,
            "kernel_sizes": [
                3,
                4
            ],
            "weight_norm": false,
            "dilated": false,
            "causal": false
        },
        "highway_layers": 0,
        "projection_dim": null,
        "export_input_names": [
            "char_vals"
        ],
        "vocab_from_train_data": true,
        "max_word_length": 20,
        "min_freq": 1
    }
}









          

      

      

    

  

    
      
          
            
  
DocModel.Config

Component: DocModel


	
class DocModel.Config

	Bases: Model.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[PureDocAttention.Config, BiLSTMDocAttention.Config, DocNNRepresentation.Config, DeepCNNRepresentation.Config] = BiLSTMDocAttention.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	









	Subclasses

	
	ByteTokensDocumentModel.Config


	DocRegressionModel.Config


	PersonalizedDocModel.Config


	SeqNNModel.Config








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    }
}









          

      

      

    

  

    
      
          
            
  
DocRegressionModel.Config

Component: DocRegressionModel


	
class DocRegressionModel.Config

	Bases: DocModel.Config





All Attributes (including base classes)



	inputs: RegressionModelInput = RegressionModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[PureDocAttention.Config, BiLSTMDocAttention.Config, DocNNRepresentation.Config, DeepCNNRepresentation.Config] = BiLSTMDocAttention.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: RegressionOutputLayer.Config = RegressionOutputLayer.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "dense": null,
        "labels": {
            "is_input": false,
            "column": "label",
            "rescale_range": null
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {},
        "squash_to_unit_range": false
    }
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.doc_model.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
PersonalizedDocModel.Config

Component: PersonalizedDocModel


	
class PersonalizedDocModel.Config

	Bases: DocModel.Config





All Attributes (including base classes)



	inputs: PersonalizedModelInput = PersonalizedModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[PureDocAttention.Config, BiLSTMDocAttention.Config, DocNNRepresentation.Config, DeepCNNRepresentation.Config] = BiLSTMDocAttention.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	



	user_embedding: WordEmbedding.Config = WordEmbedding.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        },
        "uid": {
            "is_input": true,
            "column": "uid",
            "allow_unknown": true
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    },
    "user_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    }
}









          

      

      

    

  

    
      
          
            
  
PersonalizedModelInput


	
class pytext.models.doc_model.PersonalizedModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	



	uid: Optional[UidTensorizer.Config] = UidTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "uid": {
        "is_input": true,
        "column": "uid",
        "allow_unknown": true
    }
}









          

      

      

    

  

    
      
          
            
  
RegressionModelInput


	
class pytext.models.doc_model.RegressionModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "dense": null,
    "labels": {
        "is_input": false,
        "column": "label",
        "rescale_range": null
    }
}









          

      

      

    

  

    
      
          
            
  
embeddings



	char_embedding
	CharacterEmbedding.Config





	contextual_token_embedding
	ContextualTokenEmbedding.Config





	dict_embedding
	DictEmbedding.Config





	embedding_base
	EmbeddingBase.Config





	embedding_list
	EmbeddingList.Config





	mlp_embedding
	MLPEmbedding.Config





	scriptable_embedding_list
	ScriptableEmbeddingList.Config





	word_embedding
	WordEmbedding.Config





	word_seq_embedding
	WordSeqEmbedding.Config













          

      

      

    

  

    
      
          
            
  
char_embedding



	CharacterEmbedding.Config









          

      

      

    

  

    
      
          
            
  
CharacterEmbedding.Config

Component: CharacterEmbedding


	
class CharacterEmbedding.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	embed_dim: int = 100

	



	sparse: bool = False

	



	cnn: CNNParams = CNNParams()

	



	highway_layers: int = 0

	



	projection_dim: Optional[int] = None

	



	export_input_names: list[str] = ['char_vals']

	



	vocab_from_train_data: bool = True

	



	max_word_length: int = 20

	



	min_freq: int = 1

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "embed_dim": 100,
    "sparse": false,
    "cnn": {
        "kernel_num": 100,
        "kernel_sizes": [
            3,
            4
        ],
        "weight_norm": false,
        "dilated": false,
        "causal": false
    },
    "highway_layers": 0,
    "projection_dim": null,
    "export_input_names": [
        "char_vals"
    ],
    "vocab_from_train_data": true,
    "max_word_length": 20,
    "min_freq": 1
}









          

      

      

    

  

    
      
          
            
  
contextual_token_embedding



	ContextualTokenEmbedding.Config









          

      

      

    

  

    
      
          
            
  
ContextualTokenEmbedding.Config

Component: ContextualTokenEmbedding


	
class ContextualTokenEmbedding.Config

	Bases: ConfigBase





All Attributes (including base classes)



	embed_dim: int = 0

	



	model_paths: Optional[dict[str, str]] = None

	



	export_input_names: list[str] = ['contextual_token_embedding']

	



	downsample_dim: Optional[int] = None

	








Default JSON

{
    "embed_dim": 0,
    "model_paths": null,
    "export_input_names": [
        "contextual_token_embedding"
    ],
    "downsample_dim": null
}









          

      

      

    

  

    
      
          
            
  
dict_embedding



	DictEmbedding.Config









          

      

      

    

  

    
      
          
            
  
DictEmbedding.Config

Component: DictEmbedding


	
class DictEmbedding.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	embed_dim: int = 100

	



	sparse: bool = False

	



	pooling: PoolingType = <PoolingType.MEAN: 'mean'>

	



	export_input_names: list[str] = ['dict_vals', 'dict_weights', 'dict_lens']

	



	vocab_from_train_data: bool = True

	



	mobile: bool = False

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "embed_dim": 100,
    "sparse": false,
    "pooling": "mean",
    "export_input_names": [
        "dict_vals",
        "dict_weights",
        "dict_lens"
    ],
    "vocab_from_train_data": true,
    "mobile": false
}









          

      

      

    

  

    
      
          
            
  
embedding_base



	EmbeddingBase.Config









          

      

      

    

  

    
      
          
            
  
EmbeddingBase.Config

Component: EmbeddingBase


	
class EmbeddingBase.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	









	Subclasses

	
	EmbeddingList.Config


	ScriptableEmbeddingList.Config


	WordSeqEmbedding.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
embedding_list



	EmbeddingList.Config









          

      

      

    

  

    
      
          
            
  
EmbeddingList.Config

Component: EmbeddingList


	
class EmbeddingList.Config

	Bases: EmbeddingBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
mlp_embedding



	MLPEmbedding.Config









          

      

      

    

  

    
      
          
            
  
MLPEmbedding.Config

Component: MLPEmbedding


	
class MLPEmbedding.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	embed_dim: int = 100

	



	embedding_init_strategy: EmbedInitStrategy = <EmbedInitStrategy.RANDOM: 'random'>

	



	embedding_init_range: Optional[list[float]] = None

	



	embeddding_init_std: Optional[float] = 0.02

	



	export_input_names: list[str] = ['mlp_vals']

	



	mlp_layer_dims: list[int] = []

	



	cpu_only: bool = False

	



	skip_header: bool = True

	



	delimiter: str = ' '

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "embed_dim": 100,
    "embedding_init_strategy": "random",
    "embedding_init_range": null,
    "embeddding_init_std": 0.02,
    "export_input_names": [
        "mlp_vals"
    ],
    "mlp_layer_dims": [],
    "cpu_only": false,
    "skip_header": true,
    "delimiter": " "
}









          

      

      

    

  

    
      
          
            
  
scriptable_embedding_list



	ScriptableEmbeddingList.Config









          

      

      

    

  

    
      
          
            
  
ScriptableEmbeddingList.Config

Component: ScriptableEmbeddingList


	
class ScriptableEmbeddingList.Config

	Bases: EmbeddingBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
word_embedding



	WordEmbedding.Config









          

      

      

    

  

    
      
          
            
  
WordEmbedding.Config

Component: WordEmbedding


	
class WordEmbedding.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	embed_dim: int = 100

	



	embedding_init_strategy: EmbedInitStrategy = <EmbedInitStrategy.RANDOM: 'random'>

	



	embedding_init_range: Optional[list[float]] = None

	



	embeddding_init_std: Optional[float] = 0.02

	



	export_input_names: list[str] = ['tokens_vals']

	



	pretrained_embeddings_path: str = ''

	



	vocab_file: str = ''

	



	vocab_size: int = 0

	



	vocab_from_train_data: bool = True

	



	vocab_from_all_data: bool = False

	



	vocab_from_pretrained_embeddings: bool = False

	



	lowercase_tokens: bool = True

	



	min_freq: int = 1

	



	mlp_layer_dims: Optional[list[int]] = []

	



	padding_idx: Optional[int] = None

	



	cpu_only: bool = False

	



	skip_header: bool = True

	



	delimiter: str = ' '

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "embed_dim": 100,
    "embedding_init_strategy": "random",
    "embedding_init_range": null,
    "embeddding_init_std": 0.02,
    "export_input_names": [
        "tokens_vals"
    ],
    "pretrained_embeddings_path": "",
    "vocab_file": "",
    "vocab_size": 0,
    "vocab_from_train_data": true,
    "vocab_from_all_data": false,
    "vocab_from_pretrained_embeddings": false,
    "lowercase_tokens": true,
    "min_freq": 1,
    "mlp_layer_dims": [],
    "padding_idx": null,
    "cpu_only": false,
    "skip_header": true,
    "delimiter": " "
}









          

      

      

    

  

    
      
          
            
  
word_seq_embedding



	WordSeqEmbedding.Config









          

      

      

    

  

    
      
          
            
  
WordSeqEmbedding.Config

Component: WordSeqEmbedding


	
class WordSeqEmbedding.Config

	Bases: EmbeddingBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	word_embed_dim: int = 100

	



	embedding_init_strategy: EmbedInitStrategy = <EmbedInitStrategy.RANDOM: 'random'>

	



	embedding_init_range: Optional[list[float]] = None

	



	embeddding_init_std: Optional[float] = 0.02

	



	padding_idx: Optional[int] = None

	



	lstm: BiLSTM.Config = BiLSTM.Config()

	



	pretrained_embeddings_path: str = ''

	



	vocab_size: int = 0

	If pretrained_embeddings_path and vocab_from_pretrained_embeddings are set,
only the first vocab_size tokens in the file will be added to the vocab.



	lowercase_tokens: bool = True

	



	skip_header: bool = True

	



	delimiter: str = ' '

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "word_embed_dim": 100,
    "embedding_init_strategy": "random",
    "embedding_init_range": null,
    "embeddding_init_std": 0.02,
    "padding_idx": null,
    "lstm": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "lstm_dim": 32,
        "num_layers": 1,
        "bidirectional": true,
        "pack_sequence": true,
        "disable_sort_in_jit": false
    },
    "pretrained_embeddings_path": "",
    "vocab_size": 0,
    "lowercase_tokens": true,
    "skip_header": true,
    "delimiter": " "
}









          

      

      

    

  

    
      
          
            
  
ensembles



	bagging_doc_ensemble
	BaggingDocEnsembleModel.Config





	bagging_intent_slot_ensemble
	BaggingIntentSlotEnsembleModel.Config





	ensemble
	EnsembleModel.Config













          

      

      

    

  

    
      
          
            
  
bagging_doc_ensemble



	BaggingDocEnsembleModel.Config









          

      

      

    

  

    
      
          
            
  
BaggingDocEnsembleModel.Config

Component: BaggingDocEnsembleModel


	
class BaggingDocEnsembleModel.Config

	Bases: EnsembleModel.Config

Configuration class for NewBaggingDocEnsemble. These attributes are
used by Ensemble.from_config() to construct instance of
NewBaggingDocEnsemble.


	
models

	List of document classification
model configurations.


	Type

	List[NewDocModel.Config]













All Attributes (including base classes)



	models: list[DocModel.Config]

	



	sample_rate: float = 1.0

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
bagging_intent_slot_ensemble



	BaggingIntentSlotEnsembleModel.Config









          

      

      

    

  

    
      
          
            
  
BaggingIntentSlotEnsembleModel.Config

Component: BaggingIntentSlotEnsembleModel


	
class BaggingIntentSlotEnsembleModel.Config

	Bases: EnsembleModel.Config

Configuration class for BaggingIntentSlotEnsemble.
These attributes are used by Ensemble.from_config() to construct
instance of BaggingIntentSlotEnsemble.


	
models

	List of intent-slot model
configurations.


	Type

	List[IntentSlotModel.Config]










	
output_layer

	Output layer of intent-slot
model responsible for computing loss and predictions.


	Type

	IntentSlotOutputLayer













All Attributes (including base classes)



	models: list[IntentSlotModel.Config]

	



	sample_rate: float = 1.0

	



	use_crf: bool = False

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
ensemble



	EnsembleModel.Config









          

      

      

    

  

    
      
          
            
  
EnsembleModel.Config

Component: EnsembleModel


	
class EnsembleModel.Config

	Bases: ConfigBase





All Attributes (including base classes)



	models: list[Any]

	



	sample_rate: float = 1.0

	









	Subclasses

	
	BaggingDocEnsembleModel.Config


	BaggingIntentSlotEnsembleModel.Config









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
joint_model



	IntentSlotModel.Config

	ModelInput









          

      

      

    

  

    
      
          
            
  
IntentSlotModel.Config

Component: IntentSlotModel


	
class IntentSlotModel.Config

	Bases: Model.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	word_embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[BiLSTMDocSlotAttention.Config, JointCNNRepresentation.Config, SharedCNNRepresentation.Config, PassThroughRepresentation.Config] = BiLSTMDocSlotAttention.Config()

	



	output_layer: IntentSlotOutputLayer.Config = IntentSlotOutputLayer.Config()

	



	decoder: IntentSlotModelDecoder.Config = IntentSlotModelDecoder.Config()

	



	default_doc_loss_weight: float = 0.2

	



	default_word_loss_weight: float = 0.5

	









	Subclasses

	
	ContextualIntentSlotModel.Config








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "word_labels": {
            "is_input": false,
            "slot_column": "slots",
            "text_column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "allow_unknown": true
        },
        "doc_labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": true,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        },
        "doc_weight": null,
        "word_weight": null
    },
    "word_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocSlotAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "BiLSTM": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm_dim": 32,
                    "num_layers": 1,
                    "bidirectional": true,
                    "pack_sequence": true,
                    "disable_sort_in_jit": false
                }
            },
            "pooling": null,
            "slot_attention": null,
            "doc_mlp_layers": 0,
            "word_mlp_layers": 0
        }
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "doc_output": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        },
        "word_output": {
            "WordTaggingOutputLayer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "loss": {
                    "CrossEntropyLoss": {}
                },
                "label_weights": {},
                "ignore_pad_in_loss": true
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "use_doc_probs_in_word": false,
        "doc_decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "word_decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        }
    },
    "default_doc_loss_weight": 0.2,
    "default_word_loss_weight": 0.5
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.joint_model.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	word_labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config(allow_unknown=True)

	



	doc_labels: LabelTensorizer.Config = LabelTensorizer.Config(allow_unknown=True)

	



	doc_weight: Optional[FloatTensorizer.Config] = None

	



	word_weight: Optional[FloatTensorizer.Config] = None

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "word_labels": {
        "is_input": false,
        "slot_column": "slots",
        "text_column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "allow_unknown": true
    },
    "doc_labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": true,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "doc_weight": null,
    "word_weight": null
}









          

      

      

    

  

    
      
          
            
  
language_models



	lmlstm
	LMLSTM.Config

	ModelInput













          

      

      

    

  

    
      
          
            
  
lmlstm



	LMLSTM.Config

	ModelInput









          

      

      

    

  

    
      
          
            
  
LMLSTM.Config

Component: LMLSTM


	
class LMLSTM.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[BiLSTM.Config, DeepCNNRepresentation.Config] = BiLSTM.Config(bidirectional=False)

	



	decoder: Optional[MLPDecoder.Config] = MLPDecoder.Config()

	



	output_layer: LMOutputLayer.Config = LMOutputLayer.Config()

	



	tied_weights: bool = False

	



	stateful: bool = False

	



	caffe2_format: ExporterType = <ExporterType.PREDICTOR: 'predictor'>

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": true,
            "add_eos_token": true,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTM": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm_dim": 32,
            "num_layers": 1,
            "bidirectional": false,
            "pack_sequence": true,
            "disable_sort_in_jit": false
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {}
    },
    "tied_weights": false,
    "stateful": false,
    "caffe2_format": "predictor"
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.language_models.lmlstm.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: Optional[TokenTensorizer.Config] = TokenTensorizer.Config(add_bos_token=True, add_eos_token=True)

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": true,
        "add_eos_token": true,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    }
}









          

      

      

    

  

    
      
          
            
  
masked_lm



	InputConfig

	MaskedLanguageModel.Config









          

      

      

    

  

    
      
          
            
  
InputConfig


	
class pytext.models.masked_lm.InputConfig

	Bases: ConfigBase





All Attributes (including base classes)



	tokens: BERTTensorizerBase.Config = BERTTensorizerBase.Config(max_seq_len=128)

	








Default JSON

{
    "tokens": {
        "BERTTensorizerBase": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "base_tokenizer": null,
            "vocab_file": "",
            "max_seq_len": 128
        }
    }
}









          

      

      

    

  

    
      
          
            
  
MaskedLanguageModel.Config

Component: MaskedLanguageModel


	
class MaskedLanguageModel.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: InputConfig = InputConfig()

	



	encoder: TransformerSentenceEncoderBase.Config = TransformerSentenceEncoder.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: LMOutputLayer.Config = LMOutputLayer.Config()

	



	mask_prob: float = 0.15

	



	mask_bos: bool = False

	



	masking_strategy: MaskingStrategy = <MaskingStrategy.RANDOM: 'random'>

	



	tie_weights: bool = True

	








Default JSON

{
    "inputs": {
        "tokens": {
            "BERTTensorizerBase": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "",
                "max_seq_len": 128
            }
        }
    },
    "encoder": {
        "TransformerSentenceEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "dropout": 0.1,
            "attention_dropout": 0.1,
            "activation_dropout": 0.1,
            "ffn_embedding_dim": 3072,
            "num_encoder_layers": 6,
            "num_attention_heads": 8,
            "num_segments": 2,
            "use_position_embeddings": true,
            "offset_positions_by_padding": true,
            "apply_bert_init": true,
            "encoder_normalize_before": true,
            "activation_fn": "relu",
            "max_seq_len": 128,
            "multilingual": false,
            "freeze_embeddings": false,
            "n_trans_layers_to_freeze": 0,
            "use_torchscript": false,
            "use_bias_finetuning": false
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {}
    },
    "mask_prob": 0.15,
    "mask_bos": false,
    "masking_strategy": "random",
    "tie_weights": true
}









          

      

      

    

  

    
      
          
            
  
model



	BaseModel.Config

	Model.Config

	ModelInput









          

      

      

    

  

    
      
          
            
  
BaseModel.Config

Component: BaseModel


	
class BaseModel.Config

	Bases: Component.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	









	Subclasses

	
	BertPairwiseModel.Config


	NewBertModel.Config


	_EncoderBaseModel.Config


	_EncoderPairwiseModel.Config


	BertPairwiseRegressionModel.Config


	NewBertRegressionModel.Config


	DisjointMultitaskModel.Config


	NewDisjointMultitaskModel.Config


	ByteTokensDocumentModel.Config


	DocModel.Config


	DocRegressionModel.Config


	PersonalizedDocModel.Config


	IntentSlotModel.Config


	LMLSTM.Config


	MaskedLanguageModel.Config


	Model.Config


	BasePairwiseModel.Config


	PairwiseModel.Config


	BertSquadQAModel.Config


	DrQAModel.Config


	QueryDocPairwiseRankingModel.Config


	RoBERTa.Config


	RoBERTaR3F.Config


	RoBERTaRegression.Config


	RoBERTaWordTaggingModel.Config


	SELFIE.Config


	ContextualIntentSlotModel.Config


	Seq2SeqModel.Config


	SeqNNModel.Config


	TwoTowerClassificationModel.Config


	WordTaggingLiteModel.Config


	WordTaggingModel.Config








Default JSON

{
    "inputs": {}
}









          

      

      

    

  

    
      
          
            
  
Model.Config

Component: Model


	
class Model.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	









	Subclasses

	
	DisjointMultitaskModel.Config


	NewDisjointMultitaskModel.Config


	ByteTokensDocumentModel.Config


	DocModel.Config


	DocRegressionModel.Config


	PersonalizedDocModel.Config


	IntentSlotModel.Config


	ContextualIntentSlotModel.Config


	Seq2SeqModel.Config


	SeqNNModel.Config


	WordTaggingLiteModel.Config


	WordTaggingModel.Config








Default JSON

{
    "inputs": {}
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.model.ModelInput

	Bases: ModelInputBase





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
module



	Module.Config









          

      

      

    

  

    
      
          
            
  
Module.Config

Component: Module


	
class Module.Config

	Bases: ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	









	Subclasses

	
	FeatureConfig


	BatcherSchedulerConfig


	ExponentialBatcherSchedulerConfig


	DecoderBase.Config


	IntentSlotModelDecoder.Config


	MLPDecoder.Config


	MLPDecoderQueryResponse.Config


	MLPDecoderTwoTower.Config


	CharacterEmbedding.Config


	DictEmbedding.Config


	EmbeddingBase.Config


	EmbeddingList.Config


	MLPEmbedding.Config


	ScriptableEmbeddingList.Config


	WordEmbedding.Config


	WordSeqEmbedding.Config


	DenseRetrievalOutputLayer.Config


	PairwiseCosineDistanceOutputLayer.Config


	BinaryClassificationOutputLayer.Config


	ClassificationOutputLayer.Config


	MultiLabelOutputLayer.Config


	MulticlassOutputLayer.Config


	PairwiseCosineRegressionOutputLayer.Config


	RegressionOutputLayer.Config


	IntentSlotOutputLayer.Config


	LMOutputLayer.Config


	OutputLayerBase.Config


	PairwiseRankingOutputLayer.Config


	SquadOutputLayer.Config


	CRFOutputLayer.Config


	WordTaggingOutputLayer.Config


	DotProductSelfAttention.Config


	MultiplicativeAttention.Config


	SequenceAlignedAttention.Config


	AugmentedLSTM.Config


	BiLSTM.Config


	BiLSTMDocAttention.Config


	BiLSTMDocSlotAttention.Config


	BiLSTMSlotAttention.Config


	BSeqCNNRepresentation.Config


	ContextualIntentSlotRepresentation.Config


	DeepCNNRepresentation.Config


	DocNNRepresentation.Config


	HuggingFaceBertSentenceEncoder.Config


	HuggingFaceElectraSentenceEncoder.Config


	JointCNNRepresentation.Config


	SharedCNNRepresentation.Config


	OrderedNeuronLSTM.Config


	OrderedNeuronLSTMLayer.Config


	PassThroughRepresentation.Config


	LastTimestepPool.Config


	MaxPool.Config


	MeanPool.Config


	NoPool.Config


	PureDocAttention.Config


	RepresentationBase.Config


	SeqRepresentation.Config


	SparseTransformerSentenceEncoder.Config


	StackedBidirectionalRNN.Config


	TransformerSentenceEncoder.Config


	TransformerSentenceEncoderBase.Config


	RoBERTaEncoder.Config


	RoBERTaEncoderBase.Config


	RoBERTaEncoderJit.Config


	PyTextIncrementalDecoderComponent.Config


	PyTextSeq2SeqModule.Config


	DecoderWithLinearOutputProjection.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
output_layers



	distance_output_layer
	DenseRetrievalOutputLayer.Config

	PairwiseCosineDistanceOutputLayer.Config





	doc_classification_output_layer
	BinaryClassificationOutputLayer.Config

	ClassificationOutputLayer.Config

	MultiLabelOutputLayer.Config

	MulticlassOutputLayer.Config





	doc_regression_output_layer
	PairwiseCosineRegressionOutputLayer.Config

	RegressionOutputLayer.Config





	intent_slot_output_layer
	IntentSlotOutputLayer.Config





	lm_output_layer
	LMOutputLayer.Config





	output_layer_base
	OutputLayerBase.Config





	pairwise_ranking_output_layer
	PairwiseRankingOutputLayer.Config





	squad_output_layer
	SquadOutputLayer.Config





	word_tagging_output_layer
	CRFOutputLayer.Config

	WordTaggingOutputLayer.Config













          

      

      

    

  

    
      
          
            
  
distance_output_layer



	DenseRetrievalOutputLayer.Config

	PairwiseCosineDistanceOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
DenseRetrievalOutputLayer.Config

Component: DenseRetrievalOutputLayer


	
class DenseRetrievalOutputLayer.Config

	Bases: PairwiseCosineDistanceOutputLayer.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[BinaryCrossEntropyLoss.Config, CosineEmbeddingLoss.Config, MAELoss.Config, MSELoss.Config, NLLLoss.Config] = CosineEmbeddingLoss.Config()

	



	score_threshold: float = 0.9

	



	score_type: OutputScore = <OutputScore.norm_cosine: 2>

	



	label_weights: Optional[dict[str, float]] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CosineEmbeddingLoss": {
            "margin": 0.0
        }
    },
    "score_threshold": 0.9,
    "score_type": 2,
    "label_weights": null
}









          

      

      

    

  

    
      
          
            
  
PairwiseCosineDistanceOutputLayer.Config

Component: PairwiseCosineDistanceOutputLayer


	
class PairwiseCosineDistanceOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[BinaryCrossEntropyLoss.Config, CosineEmbeddingLoss.Config, MAELoss.Config, MSELoss.Config, NLLLoss.Config] = CosineEmbeddingLoss.Config()

	



	score_threshold: float = 0.9

	



	score_type: OutputScore = <OutputScore.norm_cosine: 2>

	



	label_weights: Optional[dict[str, float]] = None

	









	Subclasses

	
	DenseRetrievalOutputLayer.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CosineEmbeddingLoss": {
            "margin": 0.0
        }
    },
    "score_threshold": 0.9,
    "score_type": 2,
    "label_weights": null
}









          

      

      

    

  

    
      
          
            
  
doc_classification_output_layer



	BinaryClassificationOutputLayer.Config

	ClassificationOutputLayer.Config

	MultiLabelOutputLayer.Config

	MulticlassOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
BinaryClassificationOutputLayer.Config

Component: BinaryClassificationOutputLayer


	
class BinaryClassificationOutputLayer.Config

	Bases: ClassificationOutputLayer.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[CrossEntropyLoss.Config, BinaryCrossEntropyLoss.Config, BinaryCrossEntropyWithLogitsLoss.Config, MultiLabelSoftMarginLoss.Config, AUCPRHingeLoss.Config, HingeLoss.Config, KLDivergenceBCELoss.Config, KLDivergenceCELoss.Config, LabelSmoothedCrossEntropyLoss.Config] = CrossEntropyLoss.Config()

	



	label_weights: Optional[dict[str, float]] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CrossEntropyLoss": {}
    },
    "label_weights": null
}









          

      

      

    

  

    
      
          
            
  
ClassificationOutputLayer.Config

Component: ClassificationOutputLayer


	
class ClassificationOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[CrossEntropyLoss.Config, BinaryCrossEntropyLoss.Config, BinaryCrossEntropyWithLogitsLoss.Config, MultiLabelSoftMarginLoss.Config, AUCPRHingeLoss.Config, HingeLoss.Config, KLDivergenceBCELoss.Config, KLDivergenceCELoss.Config, LabelSmoothedCrossEntropyLoss.Config] = CrossEntropyLoss.Config()

	



	label_weights: Optional[dict[str, float]] = None

	









	Subclasses

	
	BinaryClassificationOutputLayer.Config


	MultiLabelOutputLayer.Config


	MulticlassOutputLayer.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CrossEntropyLoss": {}
    },
    "label_weights": null
}









          

      

      

    

  

    
      
          
            
  
MultiLabelOutputLayer.Config

Component: MultiLabelOutputLayer


	
class MultiLabelOutputLayer.Config

	Bases: ClassificationOutputLayer.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[CrossEntropyLoss.Config, BinaryCrossEntropyLoss.Config, BinaryCrossEntropyWithLogitsLoss.Config, MultiLabelSoftMarginLoss.Config, AUCPRHingeLoss.Config, HingeLoss.Config, KLDivergenceBCELoss.Config, KLDivergenceCELoss.Config, LabelSmoothedCrossEntropyLoss.Config] = CrossEntropyLoss.Config()

	



	label_weights: Optional[dict[str, float]] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CrossEntropyLoss": {}
    },
    "label_weights": null
}









          

      

      

    

  

    
      
          
            
  
MulticlassOutputLayer.Config

Component: MulticlassOutputLayer


	
class MulticlassOutputLayer.Config

	Bases: ClassificationOutputLayer.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[CrossEntropyLoss.Config, BinaryCrossEntropyLoss.Config, BinaryCrossEntropyWithLogitsLoss.Config, MultiLabelSoftMarginLoss.Config, AUCPRHingeLoss.Config, HingeLoss.Config, KLDivergenceBCELoss.Config, KLDivergenceCELoss.Config, LabelSmoothedCrossEntropyLoss.Config] = CrossEntropyLoss.Config()

	



	label_weights: Optional[dict[str, float]] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CrossEntropyLoss": {}
    },
    "label_weights": null
}









          

      

      

    

  

    
      
          
            
  
doc_regression_output_layer



	PairwiseCosineRegressionOutputLayer.Config

	RegressionOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
PairwiseCosineRegressionOutputLayer.Config

Component: PairwiseCosineRegressionOutputLayer


	
class PairwiseCosineRegressionOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[MSELoss.Config, MAELoss.Config] = MSELoss.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "MSELoss": {}
    }
}









          

      

      

    

  

    
      
          
            
  
RegressionOutputLayer.Config

Component: RegressionOutputLayer


	
class RegressionOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: MSELoss.Config = MSELoss.Config()

	



	squash_to_unit_range: bool = False

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {},
    "squash_to_unit_range": false
}









          

      

      

    

  

    
      
          
            
  
intent_slot_output_layer



	IntentSlotOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
IntentSlotOutputLayer.Config

Component: IntentSlotOutputLayer


	
class IntentSlotOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	doc_output: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	



	word_output: Union[WordTaggingOutputLayer.Config, CRFOutputLayer.Config] = WordTaggingOutputLayer.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "doc_output": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    },
    "word_output": {
        "WordTaggingOutputLayer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": {},
            "ignore_pad_in_loss": true
        }
    }
}









          

      

      

    

  

    
      
          
            
  
lm_output_layer



	LMOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
LMOutputLayer.Config

Component: LMOutputLayer


	
class LMOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: CrossEntropyLoss.Config = CrossEntropyLoss.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {}
}









          

      

      

    

  

    
      
          
            
  
output_layer_base



	OutputLayerBase.Config









          

      

      

    

  

    
      
          
            
  
OutputLayerBase.Config

Component: OutputLayerBase


	
class OutputLayerBase.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	









	Subclasses

	
	DenseRetrievalOutputLayer.Config


	PairwiseCosineDistanceOutputLayer.Config


	BinaryClassificationOutputLayer.Config


	ClassificationOutputLayer.Config


	MultiLabelOutputLayer.Config


	MulticlassOutputLayer.Config


	PairwiseCosineRegressionOutputLayer.Config


	RegressionOutputLayer.Config


	IntentSlotOutputLayer.Config


	LMOutputLayer.Config


	PairwiseRankingOutputLayer.Config


	SquadOutputLayer.Config


	CRFOutputLayer.Config


	WordTaggingOutputLayer.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
pairwise_ranking_output_layer



	PairwiseRankingOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
PairwiseRankingOutputLayer.Config

Component: PairwiseRankingOutputLayer


	
class PairwiseRankingOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: PairwiseRankingLoss.Config = PairwiseRankingLoss.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "margin": 1.0
    }
}









          

      

      

    

  

    
      
          
            
  
squad_output_layer



	SquadOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
SquadOutputLayer.Config

Component: SquadOutputLayer


	
class SquadOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[CrossEntropyLoss.Config, KLDivergenceCELoss.Config] = CrossEntropyLoss.Config()

	



	ignore_impossible: bool = True

	



	pos_loss_weight: float = 0.5

	



	has_answer_loss_weight: float = 0.5

	



	false_label: str = 'False'

	



	max_answer_len: int = 30

	



	hard_weight: float = 0.0

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CrossEntropyLoss": {}
    },
    "ignore_impossible": true,
    "pos_loss_weight": 0.5,
    "has_answer_loss_weight": 0.5,
    "false_label": "False",
    "max_answer_len": 30,
    "hard_weight": 0.0
}









          

      

      

    

  

    
      
          
            
  
word_tagging_output_layer



	CRFOutputLayer.Config

	WordTaggingOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
CRFOutputLayer.Config

Component: CRFOutputLayer


	
class CRFOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
WordTaggingOutputLayer.Config

Component: WordTaggingOutputLayer


	
class WordTaggingOutputLayer.Config

	Bases: OutputLayerBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	loss: Union[CrossEntropyLoss.Config, BinaryCrossEntropyLoss.Config, AUCPRHingeLoss.Config, KLDivergenceBCELoss.Config, KLDivergenceCELoss.Config, LabelSmoothedCrossEntropyLoss.Config, StructuredMarginLoss.Config] = CrossEntropyLoss.Config()

	



	label_weights: dict[str, float] = {}

	



	ignore_pad_in_loss: Optional[bool] = True

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "loss": {
        "CrossEntropyLoss": {}
    },
    "label_weights": {},
    "ignore_pad_in_loss": true
}









          

      

      

    

  

    
      
          
            
  
pair_classification_model



	BasePairwiseModel.Config

	ModelInput

	PairwiseModel.Config









          

      

      

    

  

    
      
          
            
  
BasePairwiseModel.Config

Component: BasePairwiseModel


	
class BasePairwiseModel.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: Union[ClassificationOutputLayer.Config, PairwiseCosineDistanceOutputLayer.Config] = ClassificationOutputLayer.Config()

	



	encode_relations: bool = True

	









	Subclasses

	
	BertPairwiseModel.Config


	_EncoderPairwiseModel.Config


	BertPairwiseRegressionModel.Config


	PairwiseModel.Config


	QueryDocPairwiseRankingModel.Config








Default JSON

{
    "inputs": {},
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "ClassificationOutputLayer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        }
    },
    "encode_relations": true
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.pair_classification_model.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens1: TokenTensorizer.Config = TokenTensorizer.Config(column='text1')

	



	tokens2: TokenTensorizer.Config = TokenTensorizer.Config(column='text2')

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	








Default JSON

{
    "tokens1": {
        "is_input": true,
        "column": "text1",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "tokens2": {
        "is_input": true,
        "column": "text2",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
PairwiseModel.Config

Component: PairwiseModel


	
class PairwiseModel.Config

	Bases: BasePairwiseModel.Config


	
encode_relations

	if false, return the concatenation of the two
representations; if true, also concatenate their pairwise absolute
difference and pairwise elementwise product (à la arXiv:1705.02364).
Default: true.


	Type

	bool










	
tied_representation

	whether to use the same representation, with
tied weights, for all the input subrepresentations. Default: true.









All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: Union[ClassificationOutputLayer.Config, PairwiseCosineDistanceOutputLayer.Config] = ClassificationOutputLayer.Config()

	



	encode_relations: bool = True

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[BiLSTMDocAttention.Config, DocNNRepresentation.Config] = BiLSTMDocAttention.Config()

	



	shared_representations: bool = True

	









	Subclasses

	
	QueryDocPairwiseRankingModel.Config








Default JSON

{
    "inputs": {
        "tokens1": {
            "is_input": true,
            "column": "text1",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "tokens2": {
            "is_input": true,
            "column": "text2",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "ClassificationOutputLayer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        }
    },
    "encode_relations": true,
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    },
    "shared_representations": true
}









          

      

      

    

  

    
      
          
            
  
qna



	bert_squad_qa
	BertSquadQAModel.Config

	ModelInput





	dr_qa
	DrQAModel.Config

	ModelInput













          

      

      

    

  

    
      
          
            
  
bert_squad_qa



	BertSquadQAModel.Config

	ModelInput









          

      

      

    

  

    
      
          
            
  
BertSquadQAModel.Config

Component: BertSquadQAModel


	
class BertSquadQAModel.Config

	Bases: NewBertModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	encoder: TransformerSentenceEncoderBase.Config = HuggingFaceBertSentenceEncoder.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: SquadOutputLayer.Config = SquadOutputLayer.Config()

	



	pos_decoder: MLPDecoder.Config = MLPDecoder.Config(out_dim=2)

	



	has_ans_decoder: MLPDecoder.Config = MLPDecoder.Config(out_dim=2)

	



	is_kd: bool = False

	








Default JSON

{
    "inputs": {
        "squad_input": {
            "SquadForBERTTensorizer": {
                "is_input": true,
                "columns": [
                    "question",
                    "doc"
                ],
                "tokenizer": {
                    "WordPieceTokenizer": {
                        "basic_tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        },
                        "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                "max_seq_len": 256,
                "answers_column": "answers",
                "answer_starts_column": "answer_starts"
            }
        },
        "has_answer": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "has_answer",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "encoder": {
        "HuggingFaceBertSentenceEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
            "load_weights": true
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "ignore_impossible": true,
        "pos_loss_weight": 0.5,
        "has_answer_loss_weight": 0.5,
        "false_label": "False",
        "max_answer_len": 30,
        "hard_weight": 0.0
    },
    "pos_decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": 2,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "has_ans_decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": 2,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "is_kd": false
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.qna.bert_squad_qa.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	squad_input: Union[SquadForBERTTensorizer.Config, SquadForRoBERTaTensorizer.Config] = SquadForBERTTensorizer.Config()

	



	has_answer: LabelTensorizer.Config = LabelTensorizer.Config(column='has_answer')

	








Default JSON

{
    "squad_input": {
        "SquadForBERTTensorizer": {
            "is_input": true,
            "columns": [
                "question",
                "doc"
            ],
            "tokenizer": {
                "WordPieceTokenizer": {
                    "basic_tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    },
                    "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                }
            },
            "base_tokenizer": null,
            "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
            "max_seq_len": 256,
            "answers_column": "answers",
            "answer_starts_column": "answer_starts"
        }
    },
    "has_answer": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "has_answer",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
dr_qa



	DrQAModel.Config

	ModelInput









          

      

      

    

  

    
      
          
            
  
DrQAModel.Config

Component: DrQAModel


	
class DrQAModel.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	dropout: float = 0.4

	



	embedding: WordEmbedding.Config = WordEmbedding.Config(embed_dim=300, pretrained_embeddings_path='/mnt/vol/pytext/users/kushall/pretrained/glove.840B.300d.txt', vocab_from_pretrained_embeddings=True)

	



	ques_rnn: StackedBidirectionalRNN.Config = StackedBidirectionalRNN.Config(dropout=0.4)

	



	doc_rnn: StackedBidirectionalRNN.Config = StackedBidirectionalRNN.Config(dropout=0.4)

	



	output_layer: SquadOutputLayer.Config = SquadOutputLayer.Config()

	



	is_kd: bool = False

	








Default JSON

{
    "inputs": {
        "squad_input": {
            "SquadTensorizer": {
                "is_input": true,
                "column": "text",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\W+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " ",
                "doc_column": "doc",
                "ques_column": "question",
                "answers_column": "answers",
                "answer_starts_column": "answer_starts",
                "max_ques_seq_len": 64,
                "max_doc_seq_len": 256
            }
        },
        "has_answer": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "has_answer",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "dropout": 0.4,
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 300,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "/mnt/vol/pytext/users/kushall/pretrained/glove.840B.300d.txt",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": true,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "ques_rnn": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_size": 32,
        "num_layers": 1,
        "dropout": 0.4,
        "bidirectional": true,
        "rnn_type": "lstm",
        "concat_layers": true
    },
    "doc_rnn": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_size": 32,
        "num_layers": 1,
        "dropout": 0.4,
        "bidirectional": true,
        "rnn_type": "lstm",
        "concat_layers": true
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "ignore_impossible": true,
        "pos_loss_weight": 0.5,
        "has_answer_loss_weight": 0.5,
        "false_label": "False",
        "max_answer_len": 30,
        "hard_weight": 0.0
    },
    "is_kd": false
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.qna.dr_qa.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	squad_input: SquadTensorizer.Config = SquadTensorizer.Config()

	



	has_answer: LabelTensorizer.Config = LabelTensorizer.Config(column='has_answer')

	








Default JSON

{
    "squad_input": {
        "SquadTensorizer": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\W+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " ",
            "doc_column": "doc",
            "ques_column": "question",
            "answers_column": "answers",
            "answer_starts_column": "answer_starts",
            "max_ques_seq_len": 64,
            "max_doc_seq_len": 256
        }
    },
    "has_answer": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "has_answer",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
query_document_pairwise_ranking_model



	ModelInput

	QueryDocPairwiseRankingModel.Config









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.query_document_pairwise_ranking_model.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	pos_response: TokenTensorizer.Config = TokenTensorizer.Config(column='pos_response')

	



	neg_response: TokenTensorizer.Config = TokenTensorizer.Config(column='neg_response')

	



	query: TokenTensorizer.Config = TokenTensorizer.Config(column='query')

	








Default JSON

{
    "pos_response": {
        "is_input": true,
        "column": "pos_response",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "neg_response": {
        "is_input": true,
        "column": "neg_response",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "query": {
        "is_input": true,
        "column": "query",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    }
}









          

      

      

    

  

    
      
          
            
  
QueryDocPairwiseRankingModel.Config

Component: QueryDocPairwiseRankingModel


	
class QueryDocPairwiseRankingModel.Config

	Bases: PairwiseModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	decoder: MLPDecoderQueryResponse.Config = MLPDecoderQueryResponse.Config()

	



	output_layer: PairwiseRankingOutputLayer.Config = PairwiseRankingOutputLayer.Config()

	



	encode_relations: bool = True

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[BiLSTMDocAttention.Config, DocNNRepresentation.Config] = BiLSTMDocAttention.Config()

	



	shared_representations: bool = True

	



	decoder_output_dim: int = 64

	








Default JSON

{
    "inputs": {
        "pos_response": {
            "is_input": true,
            "column": "pos_response",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "neg_response": {
            "is_input": true,
            "column": "neg_response",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "query": {
            "is_input": true,
            "column": "query",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": []
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "margin": 1.0
        }
    },
    "encode_relations": true,
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    },
    "shared_representations": true,
    "decoder_output_dim": 64
}
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R3FConfigOptions


	
class pytext.models.r3f_models.R3FConfigOptions

	Bases: ConfigBase

Configuration options for models using R3F





All Attributes (including base classes)



	r3f_lambda_by_loss: dict[str, float] = {}

	



	r3f_default_lambda: float = 0.5

	



	eps: float = 1e-05

	



	noise_type: R3FNoiseType = <R3FNoiseType.UNIFORM: 'uniform'>

	








Default JSON

{
    "r3f_lambda_by_loss": {},
    "r3f_default_lambda": 0.5,
    "eps": 1e-05,
    "noise_type": "uniform"
}









          

      

      

    

  

    
      
          
            
  
representations



	attention
	DotProductSelfAttention.Config

	MultiplicativeAttention.Config

	SequenceAlignedAttention.Config





	augmented_lstm
	AugmentedLSTM.Config





	bilstm
	BiLSTM.Config





	bilstm_doc_attention
	BiLSTMDocAttention.Config





	bilstm_doc_slot_attention
	BiLSTMDocSlotAttention.Config





	bilstm_slot_attn
	BiLSTMSlotAttention.Config





	biseqcnn
	BSeqCNNRepresentation.Config





	contextual_intent_slot_rep
	ContextualIntentSlotRepresentation.Config





	deepcnn
	DeepCNNRepresentation.Config





	docnn
	DocNNRepresentation.Config





	huggingface_bert_sentence_encoder
	HuggingFaceBertSentenceEncoder.Config





	huggingface_electra_sentence_encoder
	HuggingFaceElectraSentenceEncoder.Config





	jointcnn_rep
	JointCNNRepresentation.Config

	SharedCNNRepresentation.Config





	ordered_neuron_lstm
	OrderedNeuronLSTM.Config

	OrderedNeuronLSTMLayer.Config





	pass_through
	PassThroughRepresentation.Config





	pooling
	BoundaryPool.Config

	LastTimestepPool.Config

	MaxPool.Config

	MeanPool.Config

	NoPool.Config

	SelfAttention.Config





	pure_doc_attention
	PureDocAttention.Config





	representation_base
	RepresentationBase.Config





	seq_rep
	SeqRepresentation.Config





	slot_attention
	SlotAttention.Config





	sparse_transformer_sentence_encoder
	SparseTransformerSentenceEncoder.Config





	stacked_bidirectional_rnn
	StackedBidirectionalRNN.Config





	transformer
	representation
	TransformerRepresentation.Config









	transformer_sentence_encoder
	TransformerSentenceEncoder.Config





	transformer_sentence_encoder_base
	TransformerSentenceEncoderBase.Config













          

      

      

    

  

    
      
          
            
  
attention



	DotProductSelfAttention.Config

	MultiplicativeAttention.Config

	SequenceAlignedAttention.Config









          

      

      

    

  

    
      
          
            
  
DotProductSelfAttention.Config

Component: DotProductSelfAttention


	
class DotProductSelfAttention.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	input_dim: int = 32

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "input_dim": 32
}









          

      

      

    

  

    
      
          
            
  
MultiplicativeAttention.Config

Component: MultiplicativeAttention


	
class MultiplicativeAttention.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	p_hidden_dim: int = 32

	



	q_hidden_dim: int = 32

	



	normalize: bool = False

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "p_hidden_dim": 32,
    "q_hidden_dim": 32,
    "normalize": false
}









          

      

      

    

  

    
      
          
            
  
SequenceAlignedAttention.Config

Component: SequenceAlignedAttention


	
class SequenceAlignedAttention.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	proj_dim: int = 32

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "proj_dim": 32
}









          

      

      

    

  

    
      
          
            
  
augmented_lstm



	AugmentedLSTM.Config









          

      

      

    

  

    
      
          
            
  
AugmentedLSTM.Config

Component: AugmentedLSTM


	
class AugmentedLSTM.Config

	Bases: RepresentationBase.Config, ConfigBase

Configuration class for AugmentedLSTM.


	
dropout

	Variational dropout probability to use.
Defaults to 0.0.


	Type

	float










	
lstm_dim

	Number of features in the hidden state of the LSTM.
Defaults to 32.


	Type

	int










	
num_layers

	Number of recurrent layers. Eg. setting num_layers=2
would mean stacking two LSTMs together to form a stacked LSTM,
with the second LSTM taking in the outputs of the first LSTM and
computing the final result. Defaults to 1.


	Type

	int










	
bidirectional

	If True, becomes a bidirectional LSTM. Defaults
to True.


	Type

	bool










	
use_highway

	If True we append a highway network
to the outputs of the LSTM.


	Type

	bool










	
use_bias

	If True we use a bias in our LSTM calculations, otherwise
we don’t.


	Type

	bool













All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.0

	



	lstm_dim: int = 32

	



	use_highway: bool = True

	



	bidirectional: bool = False

	



	num_layers: int = 1

	



	use_bias: bool = False

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.0,
    "lstm_dim": 32,
    "use_highway": true,
    "bidirectional": false,
    "num_layers": 1,
    "use_bias": false
}









          

      

      

    

  

    
      
          
            
  
bilstm



	BiLSTM.Config









          

      

      

    

  

    
      
          
            
  
BiLSTM.Config

Component: BiLSTM


	
class BiLSTM.Config

	Bases: RepresentationBase.Config, ConfigBase

Configuration class for BiLSTM.


	
dropout

	Dropout probability to use. Defaults to 0.4.


	Type

	float










	
lstm_dim

	Number of features in the hidden state of the LSTM.
Defaults to 32.


	Type

	int










	
num_layers

	Number of recurrent layers. Eg. setting num_layers=2
would mean stacking two LSTMs together to form a stacked LSTM,
with the second LSTM taking in the outputs of the first LSTM and
computing the final result. Defaults to 1.


	Type

	int










	
bidirectional

	If True, becomes a bidirectional LSTM. Defaults
to True.


	Type

	bool










	
disable_sort_in_jit

	If True, disable sort in pack_padded_sequence
to allow inference on GPU. Defaults to False.


	Type

	bool













All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	lstm_dim: int = 32

	



	num_layers: int = 1

	



	bidirectional: bool = True

	



	pack_sequence: bool = True

	



	disable_sort_in_jit: bool = False

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "lstm_dim": 32,
    "num_layers": 1,
    "bidirectional": true,
    "pack_sequence": true,
    "disable_sort_in_jit": false
}









          

      

      

    

  

    
      
          
            
  
bilstm_doc_attention



	BiLSTMDocAttention.Config









          

      

      

    

  

    
      
          
            
  
BiLSTMDocAttention.Config

Component: BiLSTMDocAttention


	
class BiLSTMDocAttention.Config

	Bases: RepresentationBase.Config

Configuration class for BiLSTM.


	
dropout

	Dropout probability to use. Defaults to 0.4.


	Type

	float










	
lstm

	Config for the BiLSTM.


	Type

	BiLSTM.Config










	
pooling

	Config for the underlying pooling module.


	Type

	ConfigBase










	
mlp_decoder

	Config for the non-linear
projection module.


	Type

	MLPDecoder.Config













All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	lstm: BiLSTM.Config = BiLSTM.Config()

	



	pooling: Union[SelfAttention.Config, MaxPool.Config, MeanPool.Config, NoPool.Config, LastTimestepPool.Config] = SelfAttention.Config()

	



	mlp_decoder: Optional[MLPDecoder.Config] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "lstm": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "lstm_dim": 32,
        "num_layers": 1,
        "bidirectional": true,
        "pack_sequence": true,
        "disable_sort_in_jit": false
    },
    "pooling": {
        "SelfAttention": {
            "attn_dimension": 64,
            "dropout": 0.4
        }
    },
    "mlp_decoder": null
}









          

      

      

    

  

    
      
          
            
  
bilstm_doc_slot_attention



	BiLSTMDocSlotAttention.Config









          

      

      

    

  

    
      
          
            
  
BiLSTMDocSlotAttention.Config

Component: BiLSTMDocSlotAttention


	
class BiLSTMDocSlotAttention.Config

	Bases: RepresentationBase.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	lstm: Union[BiLSTM.Config, OrderedNeuronLSTM.Config, AugmentedLSTM.Config] = BiLSTM.Config()

	



	pooling: Union[SelfAttention.Config, MaxPool.Config, MeanPool.Config, NoneType] = None

	



	slot_attention: Optional[SlotAttention.Config] = None

	



	doc_mlp_layers: int = 0

	



	word_mlp_layers: int = 0

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "lstm": {
        "BiLSTM": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm_dim": 32,
            "num_layers": 1,
            "bidirectional": true,
            "pack_sequence": true,
            "disable_sort_in_jit": false
        }
    },
    "pooling": null,
    "slot_attention": null,
    "doc_mlp_layers": 0,
    "word_mlp_layers": 0
}









          

      

      

    

  

    
      
          
            
  
bilstm_slot_attn



	BiLSTMSlotAttention.Config









          

      

      

    

  

    
      
          
            
  
BiLSTMSlotAttention.Config

Component: BiLSTMSlotAttention


	
class BiLSTMSlotAttention.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	lstm: BiLSTM.Config = BiLSTM.Config()

	



	slot_attention: SlotAttention.Config = SlotAttention.Config()

	



	mlp_decoder: Optional[MLPDecoder.Config] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "lstm": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "lstm_dim": 32,
        "num_layers": 1,
        "bidirectional": true,
        "pack_sequence": true,
        "disable_sort_in_jit": false
    },
    "slot_attention": {
        "attn_dimension": 64,
        "attention_type": "no_attention"
    },
    "mlp_decoder": null
}









          

      

      

    

  

    
      
          
            
  
biseqcnn



	BSeqCNNRepresentation.Config









          

      

      

    

  

    
      
          
            
  
BSeqCNNRepresentation.Config

Component: BSeqCNNRepresentation


	
class BSeqCNNRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	cnn: CNNParams = CNNParams()

	



	fwd_bwd_context_len: int = 5

	



	surrounding_context_len: int = 2

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "cnn": {
        "kernel_num": 100,
        "kernel_sizes": [
            3,
            4
        ],
        "weight_norm": false,
        "dilated": false,
        "causal": false
    },
    "fwd_bwd_context_len": 5,
    "surrounding_context_len": 2
}









          

      

      

    

  

    
      
          
            
  
contextual_intent_slot_rep



	ContextualIntentSlotRepresentation.Config









          

      

      

    

  

    
      
          
            
  
ContextualIntentSlotRepresentation.Config

Component: ContextualIntentSlotRepresentation


	
class ContextualIntentSlotRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	sen_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()

	



	seq_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()

	



	joint_representation: Union[BiLSTMDocSlotAttention.Config, JointCNNRepresentation.Config] = BiLSTMDocSlotAttention.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "sen_representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "cnn": {
            "kernel_num": 100,
            "kernel_sizes": [
                3,
                4
            ],
            "weight_norm": false,
            "dilated": false,
            "causal": false
        },
        "pooling": "max"
    },
    "seq_representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "cnn": {
            "kernel_num": 100,
            "kernel_sizes": [
                3,
                4
            ],
            "weight_norm": false,
            "dilated": false,
            "causal": false
        },
        "pooling": "max"
    },
    "joint_representation": {
        "BiLSTMDocSlotAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "BiLSTM": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm_dim": 32,
                    "num_layers": 1,
                    "bidirectional": true,
                    "pack_sequence": true,
                    "disable_sort_in_jit": false
                }
            },
            "pooling": null,
            "slot_attention": null,
            "doc_mlp_layers": 0,
            "word_mlp_layers": 0
        }
    }
}









          

      

      

    

  

    
      
          
            
  
deepcnn



	DeepCNNRepresentation.Config









          

      

      

    

  

    
      
          
            
  
DeepCNNRepresentation.Config

Component: DeepCNNRepresentation


	
class DeepCNNRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	cnn: CNNParams = CNNParams()

	



	dropout: float = 0.3

	



	activation: Activation = <Activation.GLU: 'glu'>

	



	separable: bool = False

	



	bottleneck: int = 0

	



	pooling_type: PoolingType = <PoolingType.NONE: 'none'>

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "cnn": {
        "kernel_num": 100,
        "kernel_sizes": [
            3,
            4
        ],
        "weight_norm": false,
        "dilated": false,
        "causal": false
    },
    "dropout": 0.3,
    "activation": "glu",
    "separable": false,
    "bottleneck": 0,
    "pooling_type": "none"
}









          

      

      

    

  

    
      
          
            
  
docnn



	DocNNRepresentation.Config









          

      

      

    

  

    
      
          
            
  
DocNNRepresentation.Config

Component: DocNNRepresentation


	
class DocNNRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	cnn: CNNParams = CNNParams()

	



	pooling: PoolingType = <PoolingType.MAX: 'max'>

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "cnn": {
        "kernel_num": 100,
        "kernel_sizes": [
            3,
            4
        ],
        "weight_norm": false,
        "dilated": false,
        "causal": false
    },
    "pooling": "max"
}









          

      

      

    

  

    
      
          
            
  
huggingface_bert_sentence_encoder



	HuggingFaceBertSentenceEncoder.Config









          

      

      

    

  

    
      
          
            
  
HuggingFaceBertSentenceEncoder.Config

Component: HuggingFaceBertSentenceEncoder


	
class HuggingFaceBertSentenceEncoder.Config

	Bases: TransformerSentenceEncoderBase.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	



	bert_cpt_dir: str = 'manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/'

	



	load_weights: bool = True

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false,
    "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
    "load_weights": true
}









          

      

      

    

  

    
      
          
            
  
huggingface_electra_sentence_encoder



	HuggingFaceElectraSentenceEncoder.Config









          

      

      

    

  

    
      
          
            
  
HuggingFaceElectraSentenceEncoder.Config

Component: HuggingFaceElectraSentenceEncoder


	
class HuggingFaceElectraSentenceEncoder.Config

	Bases: TransformerSentenceEncoderBase.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	



	electra_cpt_dir: str = '/mnt/vol/nlp_technologies/electra/electra-base-discriminator'

	



	load_weights: bool = True

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false,
    "electra_cpt_dir": "/mnt/vol/nlp_technologies/electra/electra-base-discriminator",
    "load_weights": true
}









          

      

      

    

  

    
      
          
            
  
jointcnn_rep



	JointCNNRepresentation.Config

	SharedCNNRepresentation.Config









          

      

      

    

  

    
      
          
            
  
JointCNNRepresentation.Config

Component: JointCNNRepresentation


	
class JointCNNRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	doc_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()

	



	word_representation: Union[BSeqCNNRepresentation.Config, DeepCNNRepresentation.Config] = BSeqCNNRepresentation.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "doc_representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "cnn": {
            "kernel_num": 100,
            "kernel_sizes": [
                3,
                4
            ],
            "weight_norm": false,
            "dilated": false,
            "causal": false
        },
        "pooling": "max"
    },
    "word_representation": {
        "BSeqCNNRepresentation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "cnn": {
                "kernel_num": 100,
                "kernel_sizes": [
                    3,
                    4
                ],
                "weight_norm": false,
                "dilated": false,
                "causal": false
            },
            "fwd_bwd_context_len": 5,
            "surrounding_context_len": 2
        }
    }
}









          

      

      

    

  

    
      
          
            
  
SharedCNNRepresentation.Config

Component: SharedCNNRepresentation


	
class SharedCNNRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	word_representation: Union[BSeqCNNRepresentation.Config, DeepCNNRepresentation.Config] = DeepCNNRepresentation.Config()

	



	pooling_type: PoolingType = <PoolingType.MAX: 'max'>

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "word_representation": {
        "DeepCNNRepresentation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "cnn": {
                "kernel_num": 100,
                "kernel_sizes": [
                    3,
                    4
                ],
                "weight_norm": false,
                "dilated": false,
                "causal": false
            },
            "dropout": 0.3,
            "activation": "glu",
            "separable": false,
            "bottleneck": 0,
            "pooling_type": "none"
        }
    },
    "pooling_type": "max"
}









          

      

      

    

  

    
      
          
            
  
ordered_neuron_lstm



	OrderedNeuronLSTM.Config

	OrderedNeuronLSTMLayer.Config









          

      

      

    

  

    
      
          
            
  
OrderedNeuronLSTM.Config

Component: OrderedNeuronLSTM


	
class OrderedNeuronLSTM.Config

	Bases: RepresentationBase.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	lstm_dim: int = 32

	



	num_layers: int = 1

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "lstm_dim": 32,
    "num_layers": 1
}









          

      

      

    

  

    
      
          
            
  
OrderedNeuronLSTMLayer.Config

Component: OrderedNeuronLSTMLayer


	
class OrderedNeuronLSTMLayer.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
pass_through



	PassThroughRepresentation.Config









          

      

      

    

  

    
      
          
            
  
PassThroughRepresentation.Config

Component: PassThroughRepresentation


	
class PassThroughRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
pooling



	BoundaryPool.Config

	LastTimestepPool.Config

	MaxPool.Config

	MeanPool.Config

	NoPool.Config

	SelfAttention.Config









          

      

      

    

  

    
      
          
            
  
BoundaryPool.Config

Component: BoundaryPool


	
class BoundaryPool.Config

	Bases: ConfigBase





All Attributes (including base classes)



	boundary_type: str = 'first'

	








Default JSON

{
    "boundary_type": "first"
}









          

      

      

    

  

    
      
          
            
  
LastTimestepPool.Config

Component: LastTimestepPool


	
class LastTimestepPool.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
MaxPool.Config

Component: MaxPool


	
class MaxPool.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
MeanPool.Config

Component: MeanPool


	
class MeanPool.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
NoPool.Config

Component: NoPool


	
class NoPool.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
SelfAttention.Config

Component: SelfAttention


	
class SelfAttention.Config

	Bases: ConfigBase





All Attributes (including base classes)



	attn_dimension: int = 64

	



	dropout: float = 0.4

	








Default JSON

{
    "attn_dimension": 64,
    "dropout": 0.4
}









          

      

      

    

  

    
      
          
            
  
pure_doc_attention



	PureDocAttention.Config









          

      

      

    

  

    
      
          
            
  
PureDocAttention.Config

Component: PureDocAttention


	
class PureDocAttention.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	dropout: float = 0.4

	



	pooling: Union[SelfAttention.Config, MaxPool.Config, MeanPool.Config, NoPool.Config, BoundaryPool.Config] = SelfAttention.Config()

	



	mlp_decoder: Optional[MLPDecoder.Config] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "dropout": 0.4,
    "pooling": {
        "SelfAttention": {
            "attn_dimension": 64,
            "dropout": 0.4
        }
    },
    "mlp_decoder": null
}









          

      

      

    

  

    
      
          
            
  
representation_base



	RepresentationBase.Config









          

      

      

    

  

    
      
          
            
  
RepresentationBase.Config

Component: RepresentationBase


	
class RepresentationBase.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	









	Subclasses

	
	AugmentedLSTM.Config


	BiLSTM.Config


	BiLSTMDocAttention.Config


	BiLSTMDocSlotAttention.Config


	BiLSTMSlotAttention.Config


	BSeqCNNRepresentation.Config


	ContextualIntentSlotRepresentation.Config


	DeepCNNRepresentation.Config


	DocNNRepresentation.Config


	HuggingFaceBertSentenceEncoder.Config


	HuggingFaceElectraSentenceEncoder.Config


	JointCNNRepresentation.Config


	SharedCNNRepresentation.Config


	OrderedNeuronLSTM.Config


	PassThroughRepresentation.Config


	PureDocAttention.Config


	SeqRepresentation.Config


	SparseTransformerSentenceEncoder.Config


	TransformerSentenceEncoder.Config


	TransformerSentenceEncoderBase.Config


	RoBERTaEncoder.Config


	RoBERTaEncoderBase.Config


	RoBERTaEncoderJit.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
seq_rep



	SeqRepresentation.Config









          

      

      

    

  

    
      
          
            
  
SeqRepresentation.Config

Component: SeqRepresentation


	
class SeqRepresentation.Config

	Bases: RepresentationBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	doc_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()

	



	seq_representation: Union[BiLSTMDocAttention.Config, DocNNRepresentation.Config] = BiLSTMDocAttention.Config()

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "doc_representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "cnn": {
            "kernel_num": 100,
            "kernel_sizes": [
                3,
                4
            ],
            "weight_norm": false,
            "dilated": false,
            "causal": false
        },
        "pooling": "max"
    },
    "seq_representation": {
        "BiLSTMDocAttention": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": true,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            },
            "pooling": {
                "SelfAttention": {
                    "attn_dimension": 64,
                    "dropout": 0.4
                }
            },
            "mlp_decoder": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
slot_attention



	SlotAttention.Config









          

      

      

    

  

    
      
          
            
  
SlotAttention.Config

Component: SlotAttention


	
class SlotAttention.Config

	Bases: ConfigBase





All Attributes (including base classes)



	attn_dimension: int = 64

	



	attention_type: SlotAttentionType = <SlotAttentionType.NO_ATTENTION: 'no_attention'>

	








Default JSON

{
    "attn_dimension": 64,
    "attention_type": "no_attention"
}









          

      

      

    

  

    
      
          
            
  
sparse_transformer_sentence_encoder



	SparseTransformerSentenceEncoder.Config









          

      

      

    

  

    
      
          
            
  
SparseTransformerSentenceEncoder.Config

Component: SparseTransformerSentenceEncoder


	
class SparseTransformerSentenceEncoder.Config

	Bases: TransformerSentenceEncoder.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	



	dropout: float = 0.1

	



	attention_dropout: float = 0.1

	



	activation_dropout: float = 0.1

	



	ffn_embedding_dim: int = 3072

	



	num_encoder_layers: int = 6

	



	num_attention_heads: int = 8

	



	num_segments: int = 2

	



	use_position_embeddings: bool = True

	



	offset_positions_by_padding: bool = True

	



	apply_bert_init: bool = True

	



	encoder_normalize_before: bool = True

	



	activation_fn: str = 'relu'

	



	max_seq_len: int = 128

	



	multilingual: bool = False

	



	freeze_embeddings: bool = False

	



	n_trans_layers_to_freeze: int = 0

	



	use_torchscript: bool = False

	



	use_bias_finetuning: bool = False

	



	project_representation: bool = False

	



	is_bidirectional: bool = True

	



	stride: int = 32

	



	expressivity: int = 8

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false,
    "dropout": 0.1,
    "attention_dropout": 0.1,
    "activation_dropout": 0.1,
    "ffn_embedding_dim": 3072,
    "num_encoder_layers": 6,
    "num_attention_heads": 8,
    "num_segments": 2,
    "use_position_embeddings": true,
    "offset_positions_by_padding": true,
    "apply_bert_init": true,
    "encoder_normalize_before": true,
    "activation_fn": "relu",
    "max_seq_len": 128,
    "multilingual": false,
    "freeze_embeddings": false,
    "n_trans_layers_to_freeze": 0,
    "use_torchscript": false,
    "use_bias_finetuning": false,
    "project_representation": false,
    "is_bidirectional": true,
    "stride": 32,
    "expressivity": 8
}









          

      

      

    

  

    
      
          
            
  
stacked_bidirectional_rnn



	StackedBidirectionalRNN.Config









          

      

      

    

  

    
      
          
            
  
StackedBidirectionalRNN.Config

Component: StackedBidirectionalRNN


	
class StackedBidirectionalRNN.Config

	Bases: Module.Config

Configuration class for StackedBidirectionalRNN.


	
hidden_size

	Number of features in the hidden state of the RNN.
Defaults to 32.


	Type

	int










	
num_layers

	Number of recurrent layers. Eg. setting num_layers=2
would mean stacking two RNNs together to form a stacked RNN,
with the second RNN taking in the outputs of the first RNN and
computing the final result. Defaults to 1.


	Type

	int










	
dropout

	Dropout probability to use. Defaults to 0.4.


	Type

	float










	
bidirectional

	If True, becomes a bidirectional RNN. Defaults
to True.


	Type

	bool










	
rnn_type

	Which RNN type to use. Options: “rnn”, “lstm”, “gru”.


	Type

	str










	
concat_layers

	Whether to concatenate the outputs of each layer
of stacked RNN.


	Type

	bool













All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	hidden_size: int = 32

	



	num_layers: int = 1

	



	dropout: float = 0.0

	



	bidirectional: bool = True

	



	rnn_type: RnnType = <RnnType.LSTM: 'lstm'>

	



	concat_layers: bool = True

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "hidden_size": 32,
    "num_layers": 1,
    "dropout": 0.0,
    "bidirectional": true,
    "rnn_type": "lstm",
    "concat_layers": true
}









          

      

      

    

  

    
      
          
            
  
transformer



	representation
	TransformerRepresentation.Config













          

      

      

    

  

    
      
          
            
  
representation



	TransformerRepresentation.Config









          

      

      

    

  

    
      
          
            
  
TransformerRepresentation.Config

Component: TransformerRepresentation


	
class TransformerRepresentation.Config

	Bases: ConfigBase





All Attributes (including base classes)



	num_layers: int = 3

	



	num_attention_heads: int = 4

	



	ffnn_embed_dim: int = 32

	



	dropout: float = 0.0

	








Default JSON

{
    "num_layers": 3,
    "num_attention_heads": 4,
    "ffnn_embed_dim": 32,
    "dropout": 0.0
}









          

      

      

    

  

    
      
          
            
  
transformer_sentence_encoder



	TransformerSentenceEncoder.Config









          

      

      

    

  

    
      
          
            
  
TransformerSentenceEncoder.Config

Component: TransformerSentenceEncoder


	
class TransformerSentenceEncoder.Config

	Bases: TransformerSentenceEncoderBase.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	



	dropout: float = 0.1

	



	attention_dropout: float = 0.1

	



	activation_dropout: float = 0.1

	



	ffn_embedding_dim: int = 3072

	



	num_encoder_layers: int = 6

	



	num_attention_heads: int = 8

	



	num_segments: int = 2

	



	use_position_embeddings: bool = True

	



	offset_positions_by_padding: bool = True

	



	apply_bert_init: bool = True

	



	encoder_normalize_before: bool = True

	



	activation_fn: str = 'relu'

	



	max_seq_len: int = 128

	



	multilingual: bool = False

	



	freeze_embeddings: bool = False

	



	n_trans_layers_to_freeze: int = 0

	



	use_torchscript: bool = False

	



	use_bias_finetuning: bool = False

	









	Subclasses

	
	SparseTransformerSentenceEncoder.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false,
    "dropout": 0.1,
    "attention_dropout": 0.1,
    "activation_dropout": 0.1,
    "ffn_embedding_dim": 3072,
    "num_encoder_layers": 6,
    "num_attention_heads": 8,
    "num_segments": 2,
    "use_position_embeddings": true,
    "offset_positions_by_padding": true,
    "apply_bert_init": true,
    "encoder_normalize_before": true,
    "activation_fn": "relu",
    "max_seq_len": 128,
    "multilingual": false,
    "freeze_embeddings": false,
    "n_trans_layers_to_freeze": 0,
    "use_torchscript": false,
    "use_bias_finetuning": false
}









          

      

      

    

  

    
      
          
            
  
transformer_sentence_encoder_base



	TransformerSentenceEncoderBase.Config









          

      

      

    

  

    
      
          
            
  
TransformerSentenceEncoderBase.Config

Component: TransformerSentenceEncoderBase


	
class TransformerSentenceEncoderBase.Config

	Bases: RepresentationBase.Config, ConfigBase





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	









	Subclasses

	
	HuggingFaceBertSentenceEncoder.Config


	HuggingFaceElectraSentenceEncoder.Config


	SparseTransformerSentenceEncoder.Config


	TransformerSentenceEncoder.Config


	RoBERTaEncoder.Config


	RoBERTaEncoderBase.Config


	RoBERTaEncoderJit.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false
}









          

      

      

    

  

    
      
          
            
  
roberta



	InputConfig

	RegressionModelInput

	RoBERTa.Config

	RoBERTaEncoder.Config

	RoBERTaEncoderBase.Config

	RoBERTaEncoderJit.Config

	RoBERTaR3F.Config

	RoBERTaRegression.Config

	RoBERTaWordTaggingModel.Config

	SELFIE.Config

	WordTaggingInputConfig









          

      

      

    

  

    
      
          
            
  
InputConfig


	
class pytext.models.roberta.InputConfig

	Bases: ConfigBase





All Attributes (including base classes)



	tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "RoBERTaTensorizer": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "GPT2BPETokenizer": {
                    "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                    "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                    "lowercase": false
                }
            },
            "base_tokenizer": null,
            "vocab_file": "gpt2_bpe_dict",
            "max_seq_len": 256,
            "add_selfie_token": false
        }
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
RegressionModelInput


	
class pytext.models.roberta.RegressionModelInput

	Bases: ConfigBase





All Attributes (including base classes)



	tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()

	



	labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "RoBERTaTensorizer": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "GPT2BPETokenizer": {
                    "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                    "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                    "lowercase": false
                }
            },
            "base_tokenizer": null,
            "vocab_file": "gpt2_bpe_dict",
            "max_seq_len": 256,
            "add_selfie_token": false
        }
    },
    "labels": {
        "is_input": false,
        "column": "label",
        "rescale_range": null
    }
}









          

      

      

    

  

    
      
          
            
  
RoBERTa.Config

Component: RoBERTa


	
class RoBERTa.Config

	Bases: NewBertModel.Config





All Attributes (including base classes)



	inputs: InputConfig = InputConfig()

	



	encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	









	Subclasses

	
	RoBERTaR3F.Config


	SELFIE.Config








Default JSON

{
    "inputs": {
        "tokens": {
            "RoBERTaTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false
            }
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "encoder": {
        "RoBERTaEncoderJit": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "pretrained_encoder": {
                "load_path": "public",
                "save_path": null,
                "freeze": false,
                "shared_module_key": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    }
}









          

      

      

    

  

    
      
          
            
  
RoBERTaEncoder.Config

Component: RoBERTaEncoder


	
class RoBERTaEncoder.Config

	Bases: RoBERTaEncoderBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	



	vocab_size: int = 50265

	



	num_encoder_layers: int = 12

	



	num_attention_heads: int = 12

	



	model_path: str = 'manifold://pytext_training/tree/static/models/roberta_base_torch.pt'

	



	is_finetuned: bool = False

	



	max_seq_len: int = 514

	



	use_bias_finetuning: bool = False

	



	use_linformer_encoder: bool = False

	



	linformer_compressed_ratio: int = 4

	



	linformer_quantize: bool = False

	



	export_encoder: bool = False

	



	variable_size_embedding: bool = True

	



	use_selfie_encoder: bool = False

	



	transformer_layer_to_keep: Optional[int] = None

	



	attention_heads_to_keep_per_layer: Optional[int] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false,
    "vocab_size": 50265,
    "num_encoder_layers": 12,
    "num_attention_heads": 12,
    "model_path": "manifold://pytext_training/tree/static/models/roberta_base_torch.pt",
    "is_finetuned": false,
    "max_seq_len": 514,
    "use_bias_finetuning": false,
    "use_linformer_encoder": false,
    "linformer_compressed_ratio": 4,
    "linformer_quantize": false,
    "export_encoder": false,
    "variable_size_embedding": true,
    "use_selfie_encoder": false,
    "transformer_layer_to_keep": null,
    "attention_heads_to_keep_per_layer": null
}









          

      

      

    

  

    
      
          
            
  
RoBERTaEncoderBase.Config

Component: RoBERTaEncoderBase


	
class RoBERTaEncoderBase.Config

	Bases: TransformerSentenceEncoderBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	









	Subclasses

	
	RoBERTaEncoder.Config


	RoBERTaEncoderJit.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false
}









          

      

      

    

  

    
      
          
            
  
RoBERTaEncoderJit.Config

Component: RoBERTaEncoderJit


	
class RoBERTaEncoderJit.Config

	Bases: RoBERTaEncoderBase.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	



	output_dropout: float = 0.4

	



	embedding_dim: int = 768

	



	pooling: PoolingMethod = <PoolingMethod.CLS_TOKEN: 'cls_token'>

	



	export: bool = False

	



	projection_dim: int = 0

	



	normalize_output_rep: bool = False

	



	pretrained_encoder: Module.Config = Module.Config(load_path='public')

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null,
    "output_dropout": 0.4,
    "embedding_dim": 768,
    "pooling": "cls_token",
    "export": false,
    "projection_dim": 0,
    "normalize_output_rep": false,
    "pretrained_encoder": {
        "load_path": "public",
        "save_path": null,
        "freeze": false,
        "shared_module_key": null
    }
}









          

      

      

    

  

    
      
          
            
  
RoBERTaR3F.Config

Component: RoBERTaR3F


	
class RoBERTaR3F.Config

	Bases: RoBERTa.Config





All Attributes (including base classes)



	inputs: InputConfig = InputConfig()

	



	encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	



	r3f_options: R3FConfigOptions = R3FConfigOptions()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "RoBERTaTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false
            }
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "encoder": {
        "RoBERTaEncoderJit": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "pretrained_encoder": {
                "load_path": "public",
                "save_path": null,
                "freeze": false,
                "shared_module_key": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    },
    "r3f_options": {
        "r3f_lambda_by_loss": {},
        "r3f_default_lambda": 0.5,
        "eps": 1e-05,
        "noise_type": "uniform"
    }
}









          

      

      

    

  

    
      
          
            
  
RoBERTaRegression.Config

Component: RoBERTaRegression


	
class RoBERTaRegression.Config

	Bases: NewBertRegressionModel.Config





All Attributes (including base classes)



	inputs: RegressionModelInput = RegressionModelInput()

	



	encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: RegressionOutputLayer.Config = RegressionOutputLayer.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "RoBERTaTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false
            }
        },
        "labels": {
            "is_input": false,
            "column": "label",
            "rescale_range": null
        }
    },
    "encoder": {
        "RoBERTaEncoderJit": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "pretrained_encoder": {
                "load_path": "public",
                "save_path": null,
                "freeze": false,
                "shared_module_key": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {},
        "squash_to_unit_range": false
    }
}









          

      

      

    

  

    
      
          
            
  
RoBERTaWordTaggingModel.Config

Component: RoBERTaWordTaggingModel


	
class RoBERTaWordTaggingModel.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: WordTaggingInputConfig = WordTaggingInputConfig()

	



	encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: WordTaggingOutputLayer.Config = WordTaggingOutputLayer.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "GPT2BPETokenizer": {
                    "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                    "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                    "lowercase": false
                }
            },
            "base_tokenizer": null,
            "vocab_file": "gpt2_bpe_dict",
            "max_seq_len": 256,
            "add_selfie_token": false,
            "labels_columns": [
                "label"
            ],
            "labels": []
        }
    },
    "encoder": {
        "RoBERTaEncoderJit": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "pretrained_encoder": {
                "load_path": "public",
                "save_path": null,
                "freeze": false,
                "shared_module_key": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": {},
        "ignore_pad_in_loss": true
    }
}









          

      

      

    

  

    
      
          
            
  
SELFIE.Config

Component: SELFIE


	
class SELFIE.Config

	Bases: RoBERTa.Config





All Attributes (including base classes)



	inputs: InputConfig = InputConfig()

	



	encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	



	use_selfie: bool = True

	








Default JSON

{
    "inputs": {
        "tokens": {
            "RoBERTaTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false
            }
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "encoder": {
        "RoBERTaEncoderJit": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "pretrained_encoder": {
                "load_path": "public",
                "save_path": null,
                "freeze": false,
                "shared_module_key": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    },
    "use_selfie": true
}









          

      

      

    

  

    
      
          
            
  
WordTaggingInputConfig


	
class pytext.models.roberta.WordTaggingInputConfig

	Bases: ConfigBase





All Attributes (including base classes)



	tokens: RoBERTaTokenLevelTensorizer.Config = RoBERTaTokenLevelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "columns": [
            "text"
        ],
        "tokenizer": {
            "GPT2BPETokenizer": {
                "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                "lowercase": false
            }
        },
        "base_tokenizer": null,
        "vocab_file": "gpt2_bpe_dict",
        "max_seq_len": 256,
        "add_selfie_token": false,
        "labels_columns": [
            "label"
        ],
        "labels": []
    }
}









          

      

      

    

  

    
      
          
            
  
semantic_parsers



	rnng
	rnng_parser
	AblationParams

	ModelInput

	RNNGConstraints

	RNNGParser.Config

	RNNGParserBase.Config

















          

      

      

    

  

    
      
          
            
  
rnng



	rnng_parser
	AblationParams

	ModelInput

	RNNGConstraints

	RNNGParser.Config

	RNNGParserBase.Config













          

      

      

    

  

    
      
          
            
  
rnng_parser



	AblationParams

	ModelInput

	RNNGConstraints

	RNNGParser.Config

	RNNGParserBase.Config









          

      

      

    

  

    
      
          
            
  
AblationParams


	
class pytext.models.semantic_parsers.rnng.rnng_parser.AblationParams

	Bases: ConfigBase

Ablation parameters.


	
use_buffer

	whether to use the buffer LSTM


	Type

	bool










	
use_stack

	whether to use the stack LSTM


	Type

	bool










	
use_action

	whether to use the action LSTM


	Type

	bool










	
use_last_open_NT_feature

	whether to use the last open
non-terminal as a 1-hot feature when computing representation
for the action classifier


	Type

	bool













All Attributes (including base classes)



	use_buffer: bool = True

	



	use_stack: bool = True

	



	use_action: bool = True

	



	use_last_open_NT_feature: bool = False

	








Default JSON

{
    "use_buffer": true,
    "use_stack": true,
    "use_action": true,
    "use_last_open_NT_feature": false
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.semantic_parsers.rnng.rnng_parser.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config(column='tokenized_text')

	



	actions: AnnotationNumberizer.Config = AnnotationNumberizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "tokenized_text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "actions": {
        "is_input": true,
        "column": "seqlogical"
    }
}









          

      

      

    

  

    
      
          
            
  
RNNGConstraints


	
class pytext.models.semantic_parsers.rnng.rnng_parser.RNNGConstraints

	Bases: ConfigBase

Constraints when computing valid actions.


	
intent_slot_nesting

	for the intent slot models, the top level
non-terminal has to be an intent, an intent can only have slot
non-terminals as children and vice-versa.


	Type

	bool










	
ignore_loss_for_unsupported

	if the data has “unsupported” label,
that is if the label has a substring “unsupported” in it, do not
compute loss


	Type

	bool










	
no_slots_inside_unsupported

	if the data has “unsupported” label,
that is if the label has a substring “unsupported” in it, do not
predict slots inside this label.


	Type

	bool













All Attributes (including base classes)



	intent_slot_nesting: bool = True

	



	ignore_loss_for_unsupported: bool = False

	



	no_slots_inside_unsupported: bool = True

	








Default JSON

{
    "intent_slot_nesting": true,
    "ignore_loss_for_unsupported": false,
    "no_slots_inside_unsupported": true
}









          

      

      

    

  

    
      
          
            
  
RNNGParser.Config

Component: RNNGParser


	
class RNNGParser.Config

	Bases: RNNGParserBase.Config





All Attributes (including base classes)



	version: int = 2

	



	lstm: BiLSTM.Config = BiLSTM.Config()

	



	ablation: AblationParams = AblationParams()

	



	constraints: RNNGConstraints = RNNGConstraints()

	



	max_open_NT: int = 10

	



	dropout: float = 0.1

	



	beam_size: int = 1

	



	top_k: int = 1

	



	compositional_type: CompositionalType = <CompositionalType.BLSTM: 'blstm'>

	



	inputs: ModelInput = ModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	








Default JSON

{
    "version": 2,
    "lstm": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "lstm_dim": 32,
        "num_layers": 1,
        "bidirectional": true,
        "pack_sequence": true,
        "disable_sort_in_jit": false
    },
    "ablation": {
        "use_buffer": true,
        "use_stack": true,
        "use_action": true,
        "use_last_open_NT_feature": false
    },
    "constraints": {
        "intent_slot_nesting": true,
        "ignore_loss_for_unsupported": false,
        "no_slots_inside_unsupported": true
    },
    "max_open_NT": 10,
    "dropout": 0.1,
    "beam_size": 1,
    "top_k": 1,
    "compositional_type": "blstm",
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "tokenized_text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "actions": {
            "is_input": true,
            "column": "seqlogical"
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    }
}









          

      

      

    

  

    
      
          
            
  
RNNGParserBase.Config

Component: RNNGParserBase


	
class RNNGParserBase.Config

	Bases: ConfigBase





All Attributes (including base classes)



	version: int = 2

	



	lstm: BiLSTM.Config = BiLSTM.Config()

	



	ablation: AblationParams = AblationParams()

	



	constraints: RNNGConstraints = RNNGConstraints()

	



	max_open_NT: int = 10

	



	dropout: float = 0.1

	



	beam_size: int = 1

	



	top_k: int = 1

	



	compositional_type: CompositionalType = <CompositionalType.BLSTM: 'blstm'>

	









	Subclasses

	
	RNNGParser.Config








Default JSON

{
    "version": 2,
    "lstm": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "dropout": 0.4,
        "lstm_dim": 32,
        "num_layers": 1,
        "bidirectional": true,
        "pack_sequence": true,
        "disable_sort_in_jit": false
    },
    "ablation": {
        "use_buffer": true,
        "use_stack": true,
        "use_action": true,
        "use_last_open_NT_feature": false
    },
    "constraints": {
        "intent_slot_nesting": true,
        "ignore_loss_for_unsupported": false,
        "no_slots_inside_unsupported": true
    },
    "max_open_NT": 10,
    "dropout": 0.1,
    "beam_size": 1,
    "top_k": 1,
    "compositional_type": "blstm"
}









          

      

      

    

  

    
      
          
            
  
seq_models



	attention
	MultiheadAttention.Config





	base
	PyTextIncrementalDecoderComponent.Config

	PyTextSeq2SeqModule.Config





	contextual_intent_slot
	ContextualIntentSlotModel.Config

	ModelInput





	rnn_decoder
	DecoderWithLinearOutputProjection.Config

	RNNDecoder.Config

	RNNDecoderBase.Config





	rnn_encoder
	LSTMSequenceEncoder.Config





	rnn_encoder_decoder
	RNNModel.Config





	seq2seq_model
	ModelInput

	Seq2SeqModel.Config





	seq2seq_output_layer
	Seq2SeqOutputLayer.Config





	seqnn
	ModelInput

	SeqNNModel.Config

	SeqNNModel_Deprecated.Config













          

      

      

    

  

    
      
          
            
  
attention



	MultiheadAttention.Config









          

      

      

    

  

    
      
          
            
  
MultiheadAttention.Config

Component: MultiheadAttention


	
class MultiheadAttention.Config

	Bases: ConfigBase





All Attributes (including base classes)



	dropout: float = 0.0

	



	kdim: Optional[int] = None

	



	vdim: Optional[int] = None

	



	bias: bool = True

	








Default JSON

{
    "dropout": 0.0,
    "kdim": null,
    "vdim": null,
    "bias": true
}









          

      

      

    

  

    
      
          
            
  
base



	PyTextIncrementalDecoderComponent.Config

	PyTextSeq2SeqModule.Config









          

      

      

    

  

    
      
          
            
  
PyTextIncrementalDecoderComponent.Config

Component: PyTextIncrementalDecoderComponent


	
class PyTextIncrementalDecoderComponent.Config

	Bases: PyTextSeq2SeqModule.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
PyTextSeq2SeqModule.Config

Component: PyTextSeq2SeqModule


	
class PyTextSeq2SeqModule.Config

	Bases: Module.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	









	Subclasses

	
	PyTextIncrementalDecoderComponent.Config


	DecoderWithLinearOutputProjection.Config








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
contextual_intent_slot



	ContextualIntentSlotModel.Config

	ModelInput









          

      

      

    

  

    
      
          
            
  
ContextualIntentSlotModel.Config

Component: ContextualIntentSlotModel


	
class ContextualIntentSlotModel.Config

	Bases: IntentSlotModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	word_embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: ContextualIntentSlotRepresentation.Config = ContextualIntentSlotRepresentation.Config()

	



	output_layer: IntentSlotOutputLayer.Config = IntentSlotOutputLayer.Config()

	



	decoder: IntentSlotModelDecoder.Config = IntentSlotModelDecoder.Config()

	



	default_doc_loss_weight: float = 0.2

	



	default_word_loss_weight: float = 0.5

	



	seq_embedding: Optional[WordEmbedding.Config] = WordEmbedding.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "word_labels": {
            "is_input": false,
            "slot_column": "slots",
            "text_column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "allow_unknown": true
        },
        "doc_labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": true,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        },
        "doc_weight": null,
        "word_weight": null,
        "seq_tokens": {
            "is_input": true,
            "column": "text_seq",
            "max_seq_len": null,
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "add_bol_token": false,
            "add_eol_token": false,
            "use_eol_token_for_bol": false,
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "max_turn": 50
        }
    },
    "word_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "sen_representation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "cnn": {
                "kernel_num": 100,
                "kernel_sizes": [
                    3,
                    4
                ],
                "weight_norm": false,
                "dilated": false,
                "causal": false
            },
            "pooling": "max"
        },
        "seq_representation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "cnn": {
                "kernel_num": 100,
                "kernel_sizes": [
                    3,
                    4
                ],
                "weight_norm": false,
                "dilated": false,
                "causal": false
            },
            "pooling": "max"
        },
        "joint_representation": {
            "BiLSTMDocSlotAttention": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm": {
                    "BiLSTM": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "dropout": 0.4,
                        "lstm_dim": 32,
                        "num_layers": 1,
                        "bidirectional": true,
                        "pack_sequence": true,
                        "disable_sort_in_jit": false
                    }
                },
                "pooling": null,
                "slot_attention": null,
                "doc_mlp_layers": 0,
                "word_mlp_layers": 0
            }
        }
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "doc_output": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        },
        "word_output": {
            "WordTaggingOutputLayer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "loss": {
                    "CrossEntropyLoss": {}
                },
                "label_weights": {},
                "ignore_pad_in_loss": true
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "use_doc_probs_in_word": false,
        "doc_decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "word_decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        }
    },
    "default_doc_loss_weight": 0.2,
    "default_word_loss_weight": 0.5,
    "seq_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    }
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.seq_models.contextual_intent_slot.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	word_labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config(allow_unknown=True)

	



	doc_labels: LabelTensorizer.Config = LabelTensorizer.Config(allow_unknown=True)

	



	doc_weight: Optional[FloatTensorizer.Config] = None

	



	word_weight: Optional[FloatTensorizer.Config] = None

	



	seq_tokens: Optional[SeqTokenTensorizer.Config] = SeqTokenTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "word_labels": {
        "is_input": false,
        "slot_column": "slots",
        "text_column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "allow_unknown": true
    },
    "doc_labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": true,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    },
    "doc_weight": null,
    "word_weight": null,
    "seq_tokens": {
        "is_input": true,
        "column": "text_seq",
        "max_seq_len": null,
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "add_bol_token": false,
        "add_eol_token": false,
        "use_eol_token_for_bol": false,
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "max_turn": 50
    }
}









          

      

      

    

  

    
      
          
            
  
rnn_decoder



	DecoderWithLinearOutputProjection.Config

	RNNDecoder.Config

	RNNDecoderBase.Config









          

      

      

    

  

    
      
          
            
  
DecoderWithLinearOutputProjection.Config

Component: DecoderWithLinearOutputProjection


	
class DecoderWithLinearOutputProjection.Config

	Bases: PyTextSeq2SeqModule.Config





All Attributes (including base classes)



	load_path: Optional[str] = None

	



	save_path: Optional[str] = None

	



	freeze: bool = False

	



	shared_module_key: Optional[str] = None

	








Default JSON

{
    "load_path": null,
    "save_path": null,
    "freeze": false,
    "shared_module_key": null
}









          

      

      

    

  

    
      
          
            
  
RNNDecoder.Config

Component: RNNDecoder


	
class RNNDecoder.Config

	Bases: RNNDecoderBase.Config





All Attributes (including base classes)



	encoder_hidden_dim: int = 512

	



	embed_dim: int = 512

	



	hidden_dim: int = 512

	



	out_embed_dim: int = 512

	



	cell_type: str = 'lstm'

	



	num_layers: int = 1

	



	dropout_in: float = 0.1

	



	dropout_out: float = 0.1

	



	attention_type: str = 'dot'

	



	attention_heads: int = 8

	



	first_layer_attention: bool = False

	



	averaging_encoder: bool = False

	








Default JSON

{
    "encoder_hidden_dim": 512,
    "embed_dim": 512,
    "hidden_dim": 512,
    "out_embed_dim": 512,
    "cell_type": "lstm",
    "num_layers": 1,
    "dropout_in": 0.1,
    "dropout_out": 0.1,
    "attention_type": "dot",
    "attention_heads": 8,
    "first_layer_attention": false,
    "averaging_encoder": false
}









          

      

      

    

  

    
      
          
            
  
RNNDecoderBase.Config

Component: RNNDecoderBase


	
class RNNDecoderBase.Config

	Bases: ConfigBase





All Attributes (including base classes)



	encoder_hidden_dim: int = 512

	



	embed_dim: int = 512

	



	hidden_dim: int = 512

	



	out_embed_dim: int = 512

	



	cell_type: str = 'lstm'

	



	num_layers: int = 1

	



	dropout_in: float = 0.1

	



	dropout_out: float = 0.1

	



	attention_type: str = 'dot'

	



	attention_heads: int = 8

	



	first_layer_attention: bool = False

	



	averaging_encoder: bool = False

	









	Subclasses

	
	RNNDecoder.Config








Default JSON

{
    "encoder_hidden_dim": 512,
    "embed_dim": 512,
    "hidden_dim": 512,
    "out_embed_dim": 512,
    "cell_type": "lstm",
    "num_layers": 1,
    "dropout_in": 0.1,
    "dropout_out": 0.1,
    "attention_type": "dot",
    "attention_heads": 8,
    "first_layer_attention": false,
    "averaging_encoder": false
}









          

      

      

    

  

    
      
          
            
  
rnn_encoder



	LSTMSequenceEncoder.Config









          

      

      

    

  

    
      
          
            
  
LSTMSequenceEncoder.Config

Component: LSTMSequenceEncoder


	
class LSTMSequenceEncoder.Config

	Bases: ConfigBase





All Attributes (including base classes)



	embed_dim: int = 512

	



	hidden_dim: int = 512

	



	num_layers: int = 1

	



	dropout_in: float = 0.1

	



	dropout_out: float = 0.1

	



	bidirectional: bool = False

	








Default JSON

{
    "embed_dim": 512,
    "hidden_dim": 512,
    "num_layers": 1,
    "dropout_in": 0.1,
    "dropout_out": 0.1,
    "bidirectional": false
}









          

      

      

    

  

    
      
          
            
  
rnn_encoder_decoder



	RNNModel.Config









          

      

      

    

  

    
      
          
            
  
RNNModel.Config

Component: RNNModel


	
class RNNModel.Config

	Bases: ConfigBase





All Attributes (including base classes)



	encoder: LSTMSequenceEncoder.Config = LSTMSequenceEncoder.Config()

	



	decoder: RNNDecoder.Config = RNNDecoder.Config()

	








Default JSON

{
    "encoder": {
        "embed_dim": 512,
        "hidden_dim": 512,
        "num_layers": 1,
        "dropout_in": 0.1,
        "dropout_out": 0.1,
        "bidirectional": false
    },
    "decoder": {
        "encoder_hidden_dim": 512,
        "embed_dim": 512,
        "hidden_dim": 512,
        "out_embed_dim": 512,
        "cell_type": "lstm",
        "num_layers": 1,
        "dropout_in": 0.1,
        "dropout_out": 0.1,
        "attention_type": "dot",
        "attention_heads": 8,
        "first_layer_attention": false,
        "averaging_encoder": false
    }
}









          

      

      

    

  

    
      
          
            
  
seq2seq_model



	ModelInput

	Seq2SeqModel.Config









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.seq_models.seq2seq_model.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	src_seq_tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	trg_seq_tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	dict_feat: Optional[GazetteerTensorizer.Config] = None

	



	contextual_token_embedding: Optional[ByteTokenTensorizer.Config] = None

	








Default JSON

{
    "src_seq_tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "trg_seq_tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "dict_feat": null,
    "contextual_token_embedding": null
}









          

      

      

    

  

    
      
          
            
  
Seq2SeqModel.Config

Component: Seq2SeqModel


	
class Seq2SeqModel.Config

	Bases: Model.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	encoder_decoder: RNNModel.Config = RNNModel.Config()

	



	source_embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	target_embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	dict_embedding: Optional[DictEmbedding.Config] = None

	



	contextual_token_embedding: Optional[ContextualTokenEmbedding.Config] = None

	



	output_layer: Seq2SeqOutputLayer.Config = Seq2SeqOutputLayer.Config()

	



	sequence_generator: ScriptedSequenceGenerator.Config = ScriptedSequenceGenerator.Config()

	








Default JSON

{
    "inputs": {
        "src_seq_tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "trg_seq_tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "dict_feat": null,
        "contextual_token_embedding": null
    },
    "encoder_decoder": {
        "encoder": {
            "embed_dim": 512,
            "hidden_dim": 512,
            "num_layers": 1,
            "dropout_in": 0.1,
            "dropout_out": 0.1,
            "bidirectional": false
        },
        "decoder": {
            "encoder_hidden_dim": 512,
            "embed_dim": 512,
            "hidden_dim": 512,
            "out_embed_dim": 512,
            "cell_type": "lstm",
            "num_layers": 1,
            "dropout_in": 0.1,
            "dropout_out": 0.1,
            "attention_type": "dot",
            "attention_heads": 8,
            "first_layer_attention": false,
            "averaging_encoder": false
        }
    },
    "source_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "target_embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "dict_embedding": null,
    "contextual_token_embedding": null,
    "output_layer": {
        "loss": {
            "CrossEntropyLoss": {}
        }
    },
    "sequence_generator": {
        "beam_size": 2,
        "targetlen_cap": 100,
        "targetlen_a": 0,
        "targetlen_b": 2,
        "targetlen_c": 2,
        "quantize": true,
        "length_penalty": 0.25,
        "nbest": 2,
        "stop_at_eos": true,
        "record_attention": false
    }
}









          

      

      

    

  

    
      
          
            
  
seq2seq_output_layer



	Seq2SeqOutputLayer.Config









          

      

      

    

  

    
      
          
            
  
Seq2SeqOutputLayer.Config

Component: Seq2SeqOutputLayer


	
class Seq2SeqOutputLayer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	loss: Union[CrossEntropyLoss.Config, LabelSmoothedCrossEntropyLoss.Config, NLLLoss.Config] = CrossEntropyLoss.Config()

	








Default JSON

{
    "loss": {
        "CrossEntropyLoss": {}
    }
}









          

      

      

    

  

    
      
          
            
  
seqnn



	ModelInput

	SeqNNModel.Config

	SeqNNModel_Deprecated.Config









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.seq_models.seqnn.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: SeqTokenTensorizer.Config = SeqTokenTensorizer.Config()

	



	dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text_seq",
        "max_seq_len": null,
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "add_bol_token": false,
        "add_eol_token": false,
        "use_eol_token_for_bol": false,
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "max_turn": 50
    },
    "dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
SeqNNModel.Config

Component: SeqNNModel


	
class SeqNNModel.Config

	Bases: DocModel.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: SeqRepresentation.Config = SeqRepresentation.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text_seq",
            "max_seq_len": null,
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "add_bol_token": false,
            "add_eol_token": false,
            "use_eol_token_for_bol": false,
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "max_turn": 50
        },
        "dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "doc_representation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "cnn": {
                "kernel_num": 100,
                "kernel_sizes": [
                    3,
                    4
                ],
                "weight_norm": false,
                "dilated": false,
                "causal": false
            },
            "pooling": "max"
        },
        "seq_representation": {
            "BiLSTMDocAttention": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm_dim": 32,
                    "num_layers": 1,
                    "bidirectional": true,
                    "pack_sequence": true,
                    "disable_sort_in_jit": false
                },
                "pooling": {
                    "SelfAttention": {
                        "attn_dimension": 64,
                        "dropout": 0.4
                    }
                },
                "mlp_decoder": null
            }
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    }
}









          

      

      

    

  

    
      
          
            
  
SeqNNModel_Deprecated.Config

Component: SeqNNModel_Deprecated


	
class SeqNNModel_Deprecated.Config

	Bases: ConfigBase





All Attributes (including base classes)



	representation: SeqRepresentation.Config = SeqRepresentation.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	








Default JSON

{
    "representation": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "doc_representation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "cnn": {
                "kernel_num": 100,
                "kernel_sizes": [
                    3,
                    4
                ],
                "weight_norm": false,
                "dilated": false,
                "causal": false
            },
            "pooling": "max"
        },
        "seq_representation": {
            "BiLSTMDocAttention": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm_dim": 32,
                    "num_layers": 1,
                    "bidirectional": true,
                    "pack_sequence": true,
                    "disable_sort_in_jit": false
                },
                "pooling": {
                    "SelfAttention": {
                        "attn_dimension": 64,
                        "dropout": 0.4
                    }
                },
                "mlp_decoder": null
            }
        }
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    }
}









          

      

      

    

  

    
      
          
            
  
two_tower_classification_model



	InputConfig

	TwoTowerClassificationModel.Config









          

      

      

    

  

    
      
          
            
  
InputConfig


	
class pytext.models.two_tower_classification_model.InputConfig

	Bases: ConfigBase





All Attributes (including base classes)



	right_tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()

	



	left_tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()

	



	right_dense: Optional[FloatListTensorizer.Config] = None

	



	left_dense: Optional[FloatListTensorizer.Config] = None

	



	labels: LabelTensorizer.Config = LabelTensorizer.Config()

	








Default JSON

{
    "right_tokens": {
        "RoBERTaTensorizer": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "GPT2BPETokenizer": {
                    "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                    "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                    "lowercase": false
                }
            },
            "base_tokenizer": null,
            "vocab_file": "gpt2_bpe_dict",
            "max_seq_len": 256,
            "add_selfie_token": false
        }
    },
    "left_tokens": {
        "RoBERTaTensorizer": {
            "is_input": true,
            "columns": [
                "text"
            ],
            "tokenizer": {
                "GPT2BPETokenizer": {
                    "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                    "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                    "lowercase": false
                }
            },
            "base_tokenizer": null,
            "vocab_file": "gpt2_bpe_dict",
            "max_seq_len": 256,
            "add_selfie_token": false
        }
    },
    "right_dense": null,
    "left_dense": null,
    "labels": {
        "LabelTensorizer": {
            "is_input": false,
            "column": "label",
            "allow_unknown": false,
            "pad_in_vocab": false,
            "label_vocab": null,
            "label_vocab_file": null,
            "add_labels": null
        }
    }
}









          

      

      

    

  

    
      
          
            
  
TwoTowerClassificationModel.Config

Component: TwoTowerClassificationModel


	
class TwoTowerClassificationModel.Config

	Bases: BaseModel.Config





All Attributes (including base classes)



	inputs: InputConfig = InputConfig()

	



	right_encoder: RoBERTaEncoderBase.Config = RoBERTaEncoder.Config()

	



	left_encoder: RoBERTaEncoderBase.Config = RoBERTaEncoder.Config()

	



	decoder: MLPDecoderTwoTower.Config = MLPDecoderTwoTower.Config()

	



	output_layer: ClassificationOutputLayer.Config = ClassificationOutputLayer.Config()

	








Default JSON

{
    "inputs": {
        "right_tokens": {
            "RoBERTaTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false
            }
        },
        "left_tokens": {
            "RoBERTaTensorizer": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false
            }
        },
        "right_dense": null,
        "left_dense": null,
        "labels": {
            "LabelTensorizer": {
                "is_input": false,
                "column": "label",
                "allow_unknown": false,
                "pad_in_vocab": false,
                "label_vocab": null,
                "label_vocab_file": null,
                "add_labels": null
            }
        }
    },
    "right_encoder": {
        "RoBERTaEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "vocab_size": 50265,
            "num_encoder_layers": 12,
            "num_attention_heads": 12,
            "model_path": "manifold://pytext_training/tree/static/models/roberta_base_torch.pt",
            "is_finetuned": false,
            "max_seq_len": 514,
            "use_bias_finetuning": false,
            "use_linformer_encoder": false,
            "linformer_compressed_ratio": 4,
            "linformer_quantize": false,
            "export_encoder": false,
            "variable_size_embedding": true,
            "use_selfie_encoder": false,
            "transformer_layer_to_keep": null,
            "attention_heads_to_keep_per_layer": null
        }
    },
    "left_encoder": {
        "RoBERTaEncoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "output_dropout": 0.4,
            "embedding_dim": 768,
            "pooling": "cls_token",
            "export": false,
            "projection_dim": 0,
            "normalize_output_rep": false,
            "vocab_size": 50265,
            "num_encoder_layers": 12,
            "num_attention_heads": 12,
            "model_path": "manifold://pytext_training/tree/static/models/roberta_base_torch.pt",
            "is_finetuned": false,
            "max_seq_len": 514,
            "use_bias_finetuning": false,
            "use_linformer_encoder": false,
            "linformer_compressed_ratio": 4,
            "linformer_quantize": false,
            "export_encoder": false,
            "variable_size_embedding": true,
            "use_selfie_encoder": false,
            "transformer_layer_to_keep": null,
            "attention_heads_to_keep_per_layer": null
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "right_hidden_dims": [],
        "left_hidden_dims": [],
        "hidden_dims": [],
        "layer_norm": false,
        "dropout": 0.0
    },
    "output_layer": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "loss": {
            "CrossEntropyLoss": {}
        },
        "label_weights": null
    }
}









          

      

      

    

  

    
      
          
            
  
word_model



	ByteModelInput

	ModelInput

	WordTaggingLiteModel.Config

	WordTaggingModel.Config









          

      

      

    

  

    
      
          
            
  
ByteModelInput


	
class pytext.models.word_model.ByteModelInput

	Bases: ModelInput





All Attributes (including base classes)



	token_bytes: ByteTokenTensorizer.Config = ByteTokenTensorizer.Config()

	



	labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config()

	








Default JSON

{
    "token_bytes": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "max_seq_len": null,
        "max_byte_len": 15,
        "offset_for_non_padding": 0,
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false
    },
    "labels": {
        "is_input": false,
        "slot_column": "slots",
        "text_column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "allow_unknown": false
    }
}









          

      

      

    

  

    
      
          
            
  
ModelInput


	
class pytext.models.word_model.ModelInput

	Bases: ModelInput





All Attributes (including base classes)



	tokens: TokenTensorizer.Config = TokenTensorizer.Config()

	



	labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config()

	








Default JSON

{
    "tokens": {
        "is_input": true,
        "column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "add_bos_token": false,
        "add_eos_token": false,
        "use_eos_token_for_bos": false,
        "max_seq_len": null,
        "vocab": {
            "build_from_data": true,
            "size_from_data": 0,
            "min_counts": 0,
            "vocab_files": []
        },
        "vocab_file_delimiter": " "
    },
    "labels": {
        "is_input": false,
        "slot_column": "slots",
        "text_column": "text",
        "tokenizer": {
            "Tokenizer": {
                "split_regex": "\\s+",
                "lowercase": true,
                "use_byte_offsets": false
            }
        },
        "allow_unknown": false
    }
}









          

      

      

    

  

    
      
          
            
  
WordTaggingLiteModel.Config

Component: WordTaggingLiteModel


	
class WordTaggingLiteModel.Config

	Bases: WordTaggingModel.Config





All Attributes (including base classes)



	inputs: ByteModelInput = ByteModelInput()

	



	embedding: CharacterEmbedding.Config = CharacterEmbedding.Config()

	



	representation: Union[BiLSTMSlotAttention.Config, BSeqCNNRepresentation.Config, PassThroughRepresentation.Config, DeepCNNRepresentation.Config] = PassThroughRepresentation.Config()

	



	output_layer: Union[WordTaggingOutputLayer.Config, CRFOutputLayer.Config] = WordTaggingOutputLayer.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	








Default JSON

{
    "inputs": {
        "token_bytes": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "max_seq_len": null,
            "max_byte_len": 15,
            "offset_for_non_padding": 0,
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false
        },
        "labels": {
            "is_input": false,
            "slot_column": "slots",
            "text_column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "allow_unknown": false
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "sparse": false,
        "cnn": {
            "kernel_num": 100,
            "kernel_sizes": [
                3,
                4
            ],
            "weight_norm": false,
            "dilated": false,
            "causal": false
        },
        "highway_layers": 0,
        "projection_dim": null,
        "export_input_names": [
            "char_vals"
        ],
        "vocab_from_train_data": true,
        "max_word_length": 20,
        "min_freq": 1
    },
    "representation": {
        "PassThroughRepresentation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null
        }
    },
    "output_layer": {
        "WordTaggingOutputLayer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": {},
            "ignore_pad_in_loss": true
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    }
}









          

      

      

    

  

    
      
          
            
  
WordTaggingModel.Config

Component: WordTaggingModel


	
class WordTaggingModel.Config

	Bases: Model.Config





All Attributes (including base classes)



	inputs: ModelInput = ModelInput()

	



	embedding: WordEmbedding.Config = WordEmbedding.Config()

	



	representation: Union[BiLSTMSlotAttention.Config, BSeqCNNRepresentation.Config, PassThroughRepresentation.Config, DeepCNNRepresentation.Config] = PassThroughRepresentation.Config()

	



	output_layer: Union[WordTaggingOutputLayer.Config, CRFOutputLayer.Config] = WordTaggingOutputLayer.Config()

	



	decoder: MLPDecoder.Config = MLPDecoder.Config()

	









	Subclasses

	
	WordTaggingLiteModel.Config








Default JSON

{
    "inputs": {
        "tokens": {
            "is_input": true,
            "column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "add_bos_token": false,
            "add_eos_token": false,
            "use_eos_token_for_bos": false,
            "max_seq_len": null,
            "vocab": {
                "build_from_data": true,
                "size_from_data": 0,
                "min_counts": 0,
                "vocab_files": []
            },
            "vocab_file_delimiter": " "
        },
        "labels": {
            "is_input": false,
            "slot_column": "slots",
            "text_column": "text",
            "tokenizer": {
                "Tokenizer": {
                    "split_regex": "\\s+",
                    "lowercase": true,
                    "use_byte_offsets": false
                }
            },
            "allow_unknown": false
        }
    },
    "embedding": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "embed_dim": 100,
        "embedding_init_strategy": "random",
        "embedding_init_range": null,
        "embeddding_init_std": 0.02,
        "export_input_names": [
            "tokens_vals"
        ],
        "pretrained_embeddings_path": "",
        "vocab_file": "",
        "vocab_size": 0,
        "vocab_from_train_data": true,
        "vocab_from_all_data": false,
        "vocab_from_pretrained_embeddings": false,
        "lowercase_tokens": true,
        "min_freq": 1,
        "mlp_layer_dims": [],
        "padding_idx": null,
        "cpu_only": false,
        "skip_header": true,
        "delimiter": " "
    },
    "representation": {
        "PassThroughRepresentation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null
        }
    },
    "output_layer": {
        "WordTaggingOutputLayer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": {},
            "ignore_pad_in_loss": true
        }
    },
    "decoder": {
        "load_path": null,
        "save_path": null,
        "freeze": false,
        "shared_module_key": null,
        "hidden_dims": [],
        "out_dim": null,
        "layer_norm": false,
        "dropout": 0.0,
        "bias": true,
        "activation": "relu",
        "temperature": 1.0,
        "spectral_normalization": false
    }
}









          

      

      

    

  

    
      
          
            
  
optimizer



	adabelief
	AdaBelief.Config





	fp16_optimizer
	FP16Optimizer.Config

	FP16OptimizerApex.Config

	FP16OptimizerFairseq.Config

	MemoryEfficientFP16OptimizerFairseq.Config





	lamb
	Lamb.Config





	madgrad
	MADGRAD.Config





	optimizers
	Adagrad.Config

	Adam.Config

	AdamW.Config

	Optimizer.Config

	SGD.Config





	privacy_engine
	PrivacyEngine.Config





	radam
	RAdam.Config





	scheduler
	BatchScheduler.Config

	CosineAnnealingLR.Config

	CyclicLR.Config

	ExponentialLR.Config

	LmFineTuning.Config

	PolynomialDecayScheduler.Config

	ReduceLROnPlateau.Config

	Scheduler.Config

	SchedulerWithWarmup.Config

	StepLR.Config

	WarmupScheduler.Config





	sparsifiers
	blockwise_sparsifier
	BlockwiseMagnitudeSparsifier.Config





	sparsifier
	CRF_L1_SoftThresholding.Config

	CRF_MagnitudeThresholding.Config

	CRF_SparsifierBase.Config

	L0_projection_sparsifier.Config

	SensitivityAnalysisSparsifier.Config

	Sparsifier.Config









	swa
	StochasticWeightAveraging.Config













          

      

      

    

  

    
      
          
            
  
adabelief



	AdaBelief.Config









          

      

      

    

  

    
      
          
            
  
AdaBelief.Config

Component: AdaBelief


	
class AdaBelief.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	beta_1: float = 0.9

	



	beta_2: float = 0.999

	



	eps: float = 1e-08

	



	weight_decay: float = 0

	



	amsgrad: bool = False

	



	weight_decouple: bool = True

	



	fixed_decay: bool = True

	



	rectify: bool = False

	








Default JSON

{
    "lr": 0.001,
    "beta_1": 0.9,
    "beta_2": 0.999,
    "eps": 1e-08,
    "weight_decay": 0,
    "amsgrad": false,
    "weight_decouple": true,
    "fixed_decay": true,
    "rectify": false
}









          

      

      

    

  

    
      
          
            
  
fp16_optimizer



	FP16Optimizer.Config

	FP16OptimizerApex.Config

	FP16OptimizerFairseq.Config

	MemoryEfficientFP16OptimizerFairseq.Config









          

      

      

    

  

    
      
          
            
  
FP16Optimizer.Config

Component: FP16Optimizer


	
class FP16Optimizer.Config

	Bases: Optimizer.Config





All Attributes (including base classes)


	Subclasses

	
	FP16OptimizerApex.Config


	FP16OptimizerFairseq.Config


	MemoryEfficientFP16OptimizerFairseq.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
FP16OptimizerApex.Config

Component: FP16OptimizerApex


	
class FP16OptimizerApex.Config

	Bases: FP16Optimizer.Config





All Attributes (including base classes)



	opt_level: str = 'O2'

	



	init_loss_scale: Optional[int] = None

	



	min_loss_scale: Optional[float] = None

	








Default JSON

{
    "opt_level": "O2",
    "init_loss_scale": null,
    "min_loss_scale": null
}









          

      

      

    

  

    
      
          
            
  
FP16OptimizerFairseq.Config

Component: FP16OptimizerFairseq


	
class FP16OptimizerFairseq.Config

	Bases: FP16Optimizer.Config





All Attributes (including base classes)



	init_loss_scale: int = 128

	



	scale_window: Optional[int] = None

	



	scale_tolerance: float = 0.0

	



	threshold_loss_scale: Optional[float] = None

	



	min_loss_scale: float = 0.0001

	








Default JSON

{
    "init_loss_scale": 128,
    "scale_window": null,
    "scale_tolerance": 0.0,
    "threshold_loss_scale": null,
    "min_loss_scale": 0.0001
}









          

      

      

    

  

    
      
          
            
  
MemoryEfficientFP16OptimizerFairseq.Config

Component: MemoryEfficientFP16OptimizerFairseq


	
class MemoryEfficientFP16OptimizerFairseq.Config

	Bases: FP16Optimizer.Config





All Attributes (including base classes)



	init_loss_scale: int = 128

	



	scale_window: Optional[int] = None

	



	scale_tolerance: float = 0.0

	



	threshold_loss_scale: Optional[float] = None

	



	min_loss_scale: float = 0.0001

	








Default JSON

{
    "init_loss_scale": 128,
    "scale_window": null,
    "scale_tolerance": 0.0,
    "threshold_loss_scale": null,
    "min_loss_scale": 0.0001
}









          

      

      

    

  

    
      
          
            
  
lamb



	Lamb.Config









          

      

      

    

  

    
      
          
            
  
Lamb.Config

Component: Lamb


	
class Lamb.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	weight_decay: float = 1e-05

	



	eps: float = 1e-08

	



	min_trust: Optional[float] = None

	








Default JSON

{
    "lr": 0.001,
    "weight_decay": 1e-05,
    "eps": 1e-08,
    "min_trust": null
}









          

      

      

    

  

    
      
          
            
  
madgrad



	MADGRAD.Config









          

      

      

    

  

    
      
          
            
  
MADGRAD.Config

Component: MADGRAD


	
class MADGRAD.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	eps: float = 1e-06

	



	momentum: float = 0.9

	



	weight_decay: float = 0.0

	








Default JSON

{
    "lr": 0.001,
    "eps": 1e-06,
    "momentum": 0.9,
    "weight_decay": 0.0
}









          

      

      

    

  

    
      
          
            
  
optimizers



	Adagrad.Config

	Adam.Config

	AdamW.Config

	Optimizer.Config

	SGD.Config









          

      

      

    

  

    
      
          
            
  
Adagrad.Config

Component: Adagrad


	
class Adagrad.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.01

	



	weight_decay: float = 1e-05

	








Default JSON

{
    "lr": 0.01,
    "weight_decay": 1e-05
}









          

      

      

    

  

    
      
          
            
  
Adam.Config

Component: Adam


	
class Adam.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	weight_decay: float = 1e-05

	



	eps: float = 1e-08

	








Default JSON

{
    "lr": 0.001,
    "weight_decay": 1e-05,
    "eps": 1e-08
}









          

      

      

    

  

    
      
          
            
  
AdamW.Config

Component: AdamW


	
class AdamW.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	weight_decay: float = 0.01

	



	eps: float = 1e-08

	








Default JSON

{
    "lr": 0.001,
    "weight_decay": 0.01,
    "eps": 1e-08
}









          

      

      

    

  

    
      
          
            
  
Optimizer.Config

Component: Optimizer


	
class Optimizer.Config

	Bases: ConfigBase





All Attributes (including base classes)


	Subclasses

	
	AdaBelief.Config


	FP16Optimizer.Config


	FP16OptimizerApex.Config


	FP16OptimizerFairseq.Config


	MemoryEfficientFP16OptimizerFairseq.Config


	Lamb.Config


	MADGRAD.Config


	Adagrad.Config


	Adam.Config


	AdamW.Config


	SGD.Config


	RAdam.Config


	StochasticWeightAveraging.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
SGD.Config

Component: SGD


	
class SGD.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	momentum: float = 0.0

	








Default JSON

{
    "lr": 0.001,
    "momentum": 0.0
}









          

      

      

    

  

    
      
          
            
  
privacy_engine



	PrivacyEngine.Config









          

      

      

    

  

    
      
          
            
  
PrivacyEngine.Config

Component: PrivacyEngine


	
class PrivacyEngine.Config

	Bases: ConfigBase





All Attributes (including base classes)



	noise_multiplier: float

	



	max_grad_norm: float

	



	batch_size: float

	



	dataset_size: float

	



	target_delta: Optional[float] = 1e-06

	



	alphas: Optional[list[float]] = [1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5.0, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 9.0, 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8, 9.9, 10.0, 10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8, 10.9, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63]

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
radam



	RAdam.Config









          

      

      

    

  

    
      
          
            
  
RAdam.Config

Component: RAdam


	
class RAdam.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	lr: float = 0.001

	



	weight_decay: float = 1e-05

	



	eps: float = 1e-08

	








Default JSON

{
    "lr": 0.001,
    "weight_decay": 1e-05,
    "eps": 1e-08
}









          

      

      

    

  

    
      
          
            
  
scheduler



	BatchScheduler.Config

	CosineAnnealingLR.Config

	CyclicLR.Config

	ExponentialLR.Config

	LmFineTuning.Config

	PolynomialDecayScheduler.Config

	ReduceLROnPlateau.Config

	Scheduler.Config

	SchedulerWithWarmup.Config

	StepLR.Config

	WarmupScheduler.Config









          

      

      

    

  

    
      
          
            
  
BatchScheduler.Config

Component: BatchScheduler


	
class BatchScheduler.Config

	Bases: Scheduler.Config





All Attributes (including base classes)


	Subclasses

	
	PolynomialDecayScheduler.Config


	SchedulerWithWarmup.Config


	WarmupScheduler.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
CosineAnnealingLR.Config

Component: CosineAnnealingLR


	
class CosineAnnealingLR.Config

	Bases: Scheduler.Config





All Attributes (including base classes)



	t_max: int = 1000

	Maximum number of iterations.



	eta_min: float = 0

	Minimum learning rate








Default JSON

{
    "t_max": 1000,
    "eta_min": 0
}









          

      

      

    

  

    
      
          
            
  
CyclicLR.Config

Component: CyclicLR


	
class CyclicLR.Config

	Bases: Scheduler.Config





All Attributes (including base classes)



	base_lr: float = 0.001

	



	max_lr: float = 0.002

	



	step_size_up: int = 2000

	



	step_size_down: Optional[int] = None

	



	mode: str = 'triangular'

	



	gamma: float = 1.0

	



	scale_mode: str = 'cycle'

	



	cycle_momentum: bool = True

	



	base_momentum: float = 0.8

	



	max_momentum: float = 0.9

	



	last_epoch: int = -1

	








Default JSON

{
    "base_lr": 0.001,
    "max_lr": 0.002,
    "step_size_up": 2000,
    "step_size_down": null,
    "mode": "triangular",
    "gamma": 1.0,
    "scale_mode": "cycle",
    "cycle_momentum": true,
    "base_momentum": 0.8,
    "max_momentum": 0.9,
    "last_epoch": -1
}









          

      

      

    

  

    
      
          
            
  
ExponentialLR.Config

Component: ExponentialLR


	
class ExponentialLR.Config

	Bases: Scheduler.Config





All Attributes (including base classes)



	gamma: float = 0.1

	Multiplicative factor of learning rate decay.








Default JSON

{
    "gamma": 0.1
}









          

      

      

    

  

    
      
          
            
  
LmFineTuning.Config

Component: LmFineTuning


	
class LmFineTuning.Config

	Bases: Scheduler.Config





All Attributes (including base classes)



	cut_frac: float = 0.1

	The fraction of iterations we increase the learning rate. Default 0.1



	ratio: int = 32

	How much smaller the lowest LR is from the maximum LR eta_max.



	non_pretrained_param_groups: int = 2

	Number of param_groups, starting from the
end, that were not pretrained. The default value is 2, since the base Model
class supplies to the optimizer typically one param_group from the embedding
and one param_group from its other components.



	lm_lr_multiplier: float = 1.0

	Factor to multiply lr for all pretrained layers by.



	lm_use_per_layer_lr: bool = False

	Whether to make each pretrained layer’s lr
one-half as large as the next (higher) layer.



	lm_gradual_unfreezing: bool = True

	Whether to unfreeze layers one by one (per epoch).



	last_epoch: int = -1

	Though the name is last_epoch, it means last batch update.
last_batch_update: = current_epoch_number * num_batches_per_epoch + batch_id
after each batch update, it will increment 1








Default JSON

{
    "cut_frac": 0.1,
    "ratio": 32,
    "non_pretrained_param_groups": 2,
    "lm_lr_multiplier": 1.0,
    "lm_use_per_layer_lr": false,
    "lm_gradual_unfreezing": true,
    "last_epoch": -1
}









          

      

      

    

  

    
      
          
            
  
PolynomialDecayScheduler.Config

Component: PolynomialDecayScheduler


	
class PolynomialDecayScheduler.Config

	Bases: BatchScheduler.Config





All Attributes (including base classes)



	warmup_steps: int = 0

	number of training steps over which to increase learning rate



	total_steps: int

	number of training steps for learning rate decay



	end_learning_rate: float

	end learning rate after total_steps of training



	power: float = 1.0

	power used for polynomial decay calculation









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
ReduceLROnPlateau.Config

Component: ReduceLROnPlateau


	
class ReduceLROnPlateau.Config

	Bases: Scheduler.Config





All Attributes (including base classes)



	lower_is_better: bool = True

	This indicates the desirable direction in which we would like the
training to proceed. If set to true, learning rate will be reduce
when quantity being monitored stops going down



	factor: float = 0.1

	Factor by which the learning rate will be reduced. new_lr = lr * factor



	patience: int = 5

	Number of epochs with no improvement after which learning rate will
be reduced



	min_lr: float = 0

	Lower bound on the learning rate of all param groups



	threshold: float = 0.0001

	Threshold for measuring the new optimum, to only focus on significant
changes.



	threshold_is_absolute: bool = True

	One of rel, abs.
In rel mode, dynamic_threshold = best * ( 1 + threshold ) in ‘max’ mode
or best * ( 1 - threshold ) in min mode.
In abs mode, dynamic_threshold = best + threshold in max mode or
best - threshold in min mode.



	cooldown: int = 0

	Number of epochs to wait before resuming normal operation after
lr has been reduced.








Default JSON

{
    "lower_is_better": true,
    "factor": 0.1,
    "patience": 5,
    "min_lr": 0,
    "threshold": 0.0001,
    "threshold_is_absolute": true,
    "cooldown": 0
}









          

      

      

    

  

    
      
          
            
  
Scheduler.Config

Component: Scheduler


	
class Scheduler.Config

	Bases: ConfigBase





All Attributes (including base classes)


	Subclasses

	
	BatchScheduler.Config


	CosineAnnealingLR.Config


	CyclicLR.Config


	ExponentialLR.Config


	LmFineTuning.Config


	PolynomialDecayScheduler.Config


	ReduceLROnPlateau.Config


	SchedulerWithWarmup.Config


	StepLR.Config


	WarmupScheduler.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
SchedulerWithWarmup.Config

Component: SchedulerWithWarmup


	
class SchedulerWithWarmup.Config

	Bases: BatchScheduler.Config





All Attributes (including base classes)



	warmup_scheduler: WarmupScheduler.Config = WarmupScheduler.Config()

	



	scheduler: Union[ExponentialLR.Config, CosineAnnealingLR.Config, ReduceLROnPlateau.Config, LmFineTuning.Config, CyclicLR.Config]

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
StepLR.Config

Component: StepLR


	
class StepLR.Config

	Bases: Scheduler.Config





All Attributes (including base classes)



	step_size: int = 30

	Period of learning rate decay.



	gamma: float = 0.1

	Multiplicative factor of learning rate decay.








Default JSON

{
    "step_size": 30,
    "gamma": 0.1
}









          

      

      

    

  

    
      
          
            
  
WarmupScheduler.Config

Component: WarmupScheduler


	
class WarmupScheduler.Config

	Bases: BatchScheduler.Config





All Attributes (including base classes)



	warmup_steps: int = 10000

	number of training steps over which to increase learning rate



	inverse_sqrt_decay: bool = False

	whether to perform inverse sqrt decay after the warmup phase








Default JSON

{
    "warmup_steps": 10000,
    "inverse_sqrt_decay": false
}









          

      

      

    

  

    
      
          
            
  
sparsifiers



	blockwise_sparsifier
	BlockwiseMagnitudeSparsifier.Config





	sparsifier
	CRF_L1_SoftThresholding.Config

	CRF_MagnitudeThresholding.Config

	CRF_SparsifierBase.Config

	L0_projection_sparsifier.Config

	SensitivityAnalysisSparsifier.Config

	Sparsifier.Config













          

      

      

    

  

    
      
          
            
  
blockwise_sparsifier



	BlockwiseMagnitudeSparsifier.Config









          

      

      

    

  

    
      
          
            
  
BlockwiseMagnitudeSparsifier.Config

Component: BlockwiseMagnitudeSparsifier


	
class BlockwiseMagnitudeSparsifier.Config

	Bases: L0_projection_sparsifier.Config





All Attributes (including base classes)



	sparsity: float = 0.9

	



	starting_epoch: int = 2

	



	frequency: int = 1

	



	layerwise_pruning: bool = True

	



	accumulate_mask: bool = False

	



	block_size: int = 16

	



	columnwise_blocking: bool = False

	








Default JSON

{
    "sparsity": 0.9,
    "starting_epoch": 2,
    "frequency": 1,
    "layerwise_pruning": true,
    "accumulate_mask": false,
    "block_size": 16,
    "columnwise_blocking": false
}









          

      

      

    

  

    
      
          
            
  
sparsifier



	CRF_L1_SoftThresholding.Config

	CRF_MagnitudeThresholding.Config

	CRF_SparsifierBase.Config

	L0_projection_sparsifier.Config

	SensitivityAnalysisSparsifier.Config

	Sparsifier.Config









          

      

      

    

  

    
      
          
            
  
CRF_L1_SoftThresholding.Config

Component: CRF_L1_SoftThresholding


	
class CRF_L1_SoftThresholding.Config

	Bases: CRF_SparsifierBase.Config





All Attributes (including base classes)



	starting_epoch: int = 1

	



	frequency: int = 1

	



	lambda_l1: float = 0.001

	








Default JSON

{
    "starting_epoch": 1,
    "frequency": 1,
    "lambda_l1": 0.001
}









          

      

      

    

  

    
      
          
            
  
CRF_MagnitudeThresholding.Config

Component: CRF_MagnitudeThresholding


	
class CRF_MagnitudeThresholding.Config

	Bases: CRF_SparsifierBase.Config





All Attributes (including base classes)



	starting_epoch: int = 1

	



	frequency: int = 1

	



	sparsity: float = 0.9

	



	grouping: str = 'row'

	








Default JSON

{
    "starting_epoch": 1,
    "frequency": 1,
    "sparsity": 0.9,
    "grouping": "row"
}









          

      

      

    

  

    
      
          
            
  
CRF_SparsifierBase.Config

Component: CRF_SparsifierBase


	
class CRF_SparsifierBase.Config

	Bases: Sparsifier.Config





All Attributes (including base classes)



	starting_epoch: int = 1

	



	frequency: int = 1

	









	Subclasses

	
	CRF_L1_SoftThresholding.Config


	CRF_MagnitudeThresholding.Config








Default JSON

{
    "starting_epoch": 1,
    "frequency": 1
}









          

      

      

    

  

    
      
          
            
  
L0_projection_sparsifier.Config

Component: L0_projection_sparsifier


	
class L0_projection_sparsifier.Config

	Bases: Sparsifier.Config





All Attributes (including base classes)



	sparsity: float = 0.9

	



	starting_epoch: int = 2

	



	frequency: int = 1

	



	layerwise_pruning: bool = True

	



	accumulate_mask: bool = False

	









	Subclasses

	
	BlockwiseMagnitudeSparsifier.Config








Default JSON

{
    "sparsity": 0.9,
    "starting_epoch": 2,
    "frequency": 1,
    "layerwise_pruning": true,
    "accumulate_mask": false
}









          

      

      

    

  

    
      
          
            
  
SensitivityAnalysisSparsifier.Config

Component: SensitivityAnalysisSparsifier


	
class SensitivityAnalysisSparsifier.Config

	Bases: Sparsifier.Config





All Attributes (including base classes)



	pre_train_model_path: str = ''

	



	analyzed_sparsity: float = 0.8

	



	max_analysis_batches: int = 0

	



	max_skipped_weight: int = 0

	



	pre_analysis_path: str = ''

	



	sparsity: float = 0.8

	



	iterative_pruning: bool = True

	



	pruning_iterations: int = 2

	



	start_sparsity_ratio: float = 0.5

	








Default JSON

{
    "pre_train_model_path": "",
    "analyzed_sparsity": 0.8,
    "max_analysis_batches": 0,
    "max_skipped_weight": 0,
    "pre_analysis_path": "",
    "sparsity": 0.8,
    "iterative_pruning": true,
    "pruning_iterations": 2,
    "start_sparsity_ratio": 0.5
}









          

      

      

    

  

    
      
          
            
  
Sparsifier.Config

Component: Sparsifier


	
class Sparsifier.Config

	Bases: ConfigBase





All Attributes (including base classes)


	Subclasses

	
	BlockwiseMagnitudeSparsifier.Config


	CRF_L1_SoftThresholding.Config


	CRF_MagnitudeThresholding.Config


	CRF_SparsifierBase.Config


	L0_projection_sparsifier.Config


	SensitivityAnalysisSparsifier.Config








Default JSON

{}









          

      

      

    

  

    
      
          
            
  
swa



	StochasticWeightAveraging.Config









          

      

      

    

  

    
      
          
            
  
StochasticWeightAveraging.Config

Component: StochasticWeightAveraging


	
class StochasticWeightAveraging.Config

	Bases: Optimizer.Config





All Attributes (including base classes)



	optimizer: Union[SGD.Config, Adam.Config, AdamW.Config, Adagrad.Config, RAdam.Config, Lamb.Config, MADGRAD.Config] = SGD.Config()

	



	start: int = 10

	



	frequency: int = 5

	



	swa_learning_rate: Optional[float] = 0.05

	








Default JSON

{
    "optimizer": {
        "SGD": {
            "lr": 0.001,
            "momentum": 0.0
        }
    },
    "start": 10,
    "frequency": 5,
    "swa_learning_rate": 0.05
}









          

      

      

    

  

    
      
          
            
  
task



	disjoint_multitask
	DisjointMultitask.Config

	NewDisjointMultitask.Config





	new_task
	NewTask.Config

	_NewTask.Config





	task
	TaskBase.Config

	Task_Deprecated.Config





	tasks
	BertPairRegressionTask.Config

	DocumentClassificationTask.Config

	DocumentRegressionTask.Config

	EnsembleTask.Config

	IntentSlotTask.Config

	LMTask.Config

	MaskedLMTask.Config

	NewBertClassificationTask.Config

	NewBertPairClassificationTask.Config

	PairwiseClassificationForDenseRetrievalTask.Config

	PairwiseClassificationTask.Config

	PairwiseRegressionTask.Config

	QueryDocumentPairwiseRankingTask.Config

	RoBERTaNERTask.Config

	SemanticParsingTask.Config

	SeqNNTask.Config

	SequenceLabelingTask.Config

	SquadQATask.Config

	WordTaggingTask.Config













          

      

      

    

  

    
      
          
            
  
disjoint_multitask



	DisjointMultitask.Config

	NewDisjointMultitask.Config









          

      

      

    

  

    
      
          
            
  
DisjointMultitask.Config

Component: DisjointMultitask


	
class DisjointMultitask.Config

	Bases: TaskBase.Config





All Attributes (including base classes)



	features: FeatureConfig = FeatureConfig()

	



	featurizer: Featurizer.Config = SimpleFeaturizer.Config()

	



	data_handler: DisjointMultitaskDataHandler.Config = DisjointMultitaskDataHandler.Config()

	



	trainer: Trainer.Config = Trainer.Config()

	



	exporter: Optional[ModelExporter.Config] = None

	



	tasks: dict[str, Task_Deprecated.Config]

	



	task_weights: dict[str, float] = {}

	



	target_task_name: Optional[str] = None

	



	metric_reporter: DisjointMultitaskMetricReporter.Config = DisjointMultitaskMetricReporter.Config()

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
NewDisjointMultitask.Config

Component: NewDisjointMultitask


	
class NewDisjointMultitask.Config

	Bases: _NewTask.Config





All Attributes (including base classes)



	data: DisjointMultitaskData.Config = DisjointMultitaskData.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	tasks: dict[str, NewTask.Config] = {}

	



	task_weights: dict[str, float] = {}

	



	target_task_name: Optional[str] = None

	



	metric_reporter: DisjointMultitaskMetricReporter.Config = DisjointMultitaskMetricReporter.Config()

	








Default JSON

{
    "data": {
        "sampler": {
            "RoundRobinBatchSampler": {
                "iter_to_set_epoch": ""
            }
        },
        "test_key": null
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "tasks": {},
    "task_weights": {},
    "target_task_name": null,
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "use_subtask_select_metric": false
    }
}









          

      

      

    

  

    
      
          
            
  
new_task



	NewTask.Config

	_NewTask.Config









          

      

      

    

  

    
      
          
            
  
NewTask.Config

Component: NewTask


	
class NewTask.Config

	Bases: _NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: Optional[BaseModel.Config]

	









	Subclasses

	
	BertPairRegressionTask.Config


	DocumentClassificationTask.Config


	DocumentRegressionTask.Config


	EnsembleTask.Config


	IntentSlotTask.Config


	LMTask.Config


	MaskedLMTask.Config


	NewBertClassificationTask.Config


	NewBertPairClassificationTask.Config


	PairwiseClassificationForDenseRetrievalTask.Config


	PairwiseClassificationTask.Config


	PairwiseRegressionTask.Config


	QueryDocumentPairwiseRankingTask.Config


	RoBERTaNERTask.Config


	SemanticParsingTask.Config


	SeqNNTask.Config


	SequenceLabelingTask.Config


	SquadQATask.Config


	WordTaggingTask.Config









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
_NewTask.Config

Component: _NewTask


	
class _NewTask.Config

	Bases: ConfigBase





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	









	Subclasses

	
	NewDisjointMultitask.Config


	NewTask.Config


	BertPairRegressionTask.Config


	DocumentClassificationTask.Config


	DocumentRegressionTask.Config


	EnsembleTask.Config


	IntentSlotTask.Config


	LMTask.Config


	MaskedLMTask.Config


	NewBertClassificationTask.Config


	NewBertPairClassificationTask.Config


	PairwiseClassificationForDenseRetrievalTask.Config


	PairwiseClassificationTask.Config


	PairwiseRegressionTask.Config


	QueryDocumentPairwiseRankingTask.Config


	RoBERTaNERTask.Config


	SemanticParsingTask.Config


	SeqNNTask.Config


	SequenceLabelingTask.Config


	SquadQATask.Config


	WordTaggingTask.Config








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null
}









          

      

      

    

  

    
      
          
            
  
task



	TaskBase.Config

	Task_Deprecated.Config









          

      

      

    

  

    
      
          
            
  
TaskBase.Config

Component: TaskBase


	
class TaskBase.Config

	Bases: ConfigBase





All Attributes (including base classes)



	features: FeatureConfig = FeatureConfig()

	



	featurizer: Featurizer.Config = SimpleFeaturizer.Config()

	



	data_handler: DataHandler.Config

	



	trainer: Trainer.Config = Trainer.Config()

	



	exporter: Optional[ModelExporter.Config] = None

	









	Subclasses

	
	DisjointMultitask.Config


	Task_Deprecated.Config









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
Task_Deprecated.Config

Component: Task_Deprecated


	
class Task_Deprecated.Config

	Bases: TaskBase.Config





All Attributes (including base classes)



	features: FeatureConfig = FeatureConfig()

	



	featurizer: Featurizer.Config = SimpleFeaturizer.Config()

	



	data_handler: DataHandler.Config

	



	trainer: Trainer.Config = Trainer.Config()

	



	exporter: Optional[ModelExporter.Config] = None

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
tasks



	BertPairRegressionTask.Config

	DocumentClassificationTask.Config

	DocumentRegressionTask.Config

	EnsembleTask.Config

	IntentSlotTask.Config

	LMTask.Config

	MaskedLMTask.Config

	NewBertClassificationTask.Config

	NewBertPairClassificationTask.Config

	PairwiseClassificationForDenseRetrievalTask.Config

	PairwiseClassificationTask.Config

	PairwiseRegressionTask.Config

	QueryDocumentPairwiseRankingTask.Config
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BertPairRegressionTask.Config

Component: BertPairRegressionTask


	
class BertPairRegressionTask.Config

	Bases: DocumentRegressionTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: NewBertRegressionModel.Config = NewBertRegressionModel.Config()

	



	metric_reporter: RegressionMetricReporter.Config = RegressionMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "BERTTensorizer": {
                    "is_input": true,
                    "columns": [
                        "text1",
                        "text2"
                    ],
                    "tokenizer": {
                        "WordPieceTokenizer": {
                            "basic_tokenizer": {
                                "split_regex": "\\s+",
                                "lowercase": true,
                                "use_byte_offsets": false
                            },
                            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                        }
                    },
                    "base_tokenizer": null,
                    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                    "max_seq_len": 128
                }
            },
            "labels": {
                "is_input": false,
                "column": "label",
                "rescale_range": null
            }
        },
        "encoder": {
            "HuggingFaceBertSentenceEncoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "output_dropout": 0.4,
                "embedding_dim": 768,
                "pooling": "cls_token",
                "export": false,
                "projection_dim": 0,
                "normalize_output_rep": false,
                "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
                "load_weights": true
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {},
            "squash_to_unit_range": false
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false
    }
}









          

      

      

    

  

    
      
          
            
  
DocumentClassificationTask.Config

Component: DocumentClassificationTask


	
class DocumentClassificationTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: BaseModel.Config = DocModel.Config()

	



	metric_reporter: Union[ClassificationMetricReporter.Config, PureLossMetricReporter.Config] = ClassificationMetricReporter.Config()

	









	Subclasses

	
	NewBertClassificationTask.Config


	NewBertPairClassificationTask.Config








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "DocModel": {
            "inputs": {
                "tokens": {
                    "is_input": true,
                    "column": "text",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "dense": null,
                "labels": {
                    "LabelTensorizer": {
                        "is_input": false,
                        "column": "label",
                        "allow_unknown": false,
                        "pad_in_vocab": false,
                        "label_vocab": null,
                        "label_vocab_file": null,
                        "add_labels": null
                    }
                }
            },
            "embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 100,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": false,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "representation": {
                "BiLSTMDocAttention": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "dropout": 0.4,
                        "lstm_dim": 32,
                        "num_layers": 1,
                        "bidirectional": true,
                        "pack_sequence": true,
                        "disable_sort_in_jit": false
                    },
                    "pooling": {
                        "SelfAttention": {
                            "attn_dimension": 64,
                            "dropout": 0.4
                        }
                    },
                    "mlp_decoder": null
                }
            },
            "decoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_dims": [],
                "out_dim": null,
                "layer_norm": false,
                "dropout": 0.0,
                "bias": true,
                "activation": "relu",
                "temperature": 1.0,
                "spectral_normalization": false
            },
            "output_layer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "loss": {
                    "CrossEntropyLoss": {}
                },
                "label_weights": null
            }
        }
    },
    "metric_reporter": {
        "ClassificationMetricReporter": {
            "output_path": "/tmp/test_out.txt",
            "pep_format": false,
            "student_column_names": [],
            "log_gradient": false,
            "model_select_metric": "accuracy",
            "target_label": null,
            "text_column_names": [
                "text"
            ],
            "additional_column_names": [],
            "recall_at_precision_thresholds": [
                0.2,
                0.4,
                0.6,
                0.8,
                0.9
            ],
            "is_memory_efficient": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
DocumentRegressionTask.Config

Component: DocumentRegressionTask


	
class DocumentRegressionTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: BaseModel.Config = DocRegressionModel.Config()

	



	metric_reporter: RegressionMetricReporter.Config = RegressionMetricReporter.Config()

	









	Subclasses

	
	BertPairRegressionTask.Config








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "DocRegressionModel": {
            "inputs": {
                "tokens": {
                    "is_input": true,
                    "column": "text",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "dense": null,
                "labels": {
                    "is_input": false,
                    "column": "label",
                    "rescale_range": null
                }
            },
            "embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 100,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": false,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "representation": {
                "BiLSTMDocAttention": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "dropout": 0.4,
                        "lstm_dim": 32,
                        "num_layers": 1,
                        "bidirectional": true,
                        "pack_sequence": true,
                        "disable_sort_in_jit": false
                    },
                    "pooling": {
                        "SelfAttention": {
                            "attn_dimension": 64,
                            "dropout": 0.4
                        }
                    },
                    "mlp_decoder": null
                }
            },
            "decoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_dims": [],
                "out_dim": null,
                "layer_norm": false,
                "dropout": 0.0,
                "bias": true,
                "activation": "relu",
                "temperature": 1.0,
                "spectral_normalization": false
            },
            "output_layer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "loss": {},
                "squash_to_unit_range": false
            }
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false
    }
}









          

      

      

    

  

    
      
          
            
  
EnsembleTask.Config

Component: EnsembleTask


	
class EnsembleTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: EnsembleTrainer.Config = EnsembleTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: EnsembleModel.Config

	



	metric_reporter: Union[ClassificationMetricReporter.Config, IntentSlotMetricReporter.Config] = ClassificationMetricReporter.Config()

	









Warning

This config has parameters with no default values.
We aren’t yet able to generate functional JSON for it.







          

      

      

    

  

    
      
          
            
  
IntentSlotTask.Config

Component: IntentSlotTask


	
class IntentSlotTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: IntentSlotModel.Config = IntentSlotModel.Config()

	



	metric_reporter: IntentSlotMetricReporter.Config = IntentSlotMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "IntentSlotModel": {
            "inputs": {
                "tokens": {
                    "is_input": true,
                    "column": "text",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "word_labels": {
                    "is_input": false,
                    "slot_column": "slots",
                    "text_column": "text",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "allow_unknown": true
                },
                "doc_labels": {
                    "LabelTensorizer": {
                        "is_input": false,
                        "column": "label",
                        "allow_unknown": true,
                        "pad_in_vocab": false,
                        "label_vocab": null,
                        "label_vocab_file": null,
                        "add_labels": null
                    }
                },
                "doc_weight": null,
                "word_weight": null
            },
            "word_embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 100,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": false,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "representation": {
                "BiLSTMDocSlotAttention": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm": {
                        "BiLSTM": {
                            "load_path": null,
                            "save_path": null,
                            "freeze": false,
                            "shared_module_key": null,
                            "dropout": 0.4,
                            "lstm_dim": 32,
                            "num_layers": 1,
                            "bidirectional": true,
                            "pack_sequence": true,
                            "disable_sort_in_jit": false
                        }
                    },
                    "pooling": null,
                    "slot_attention": null,
                    "doc_mlp_layers": 0,
                    "word_mlp_layers": 0
                }
            },
            "output_layer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "doc_output": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "loss": {
                        "CrossEntropyLoss": {}
                    },
                    "label_weights": null
                },
                "word_output": {
                    "WordTaggingOutputLayer": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "loss": {
                            "CrossEntropyLoss": {}
                        },
                        "label_weights": {},
                        "ignore_pad_in_loss": true
                    }
                }
            },
            "decoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "use_doc_probs_in_word": false,
                "doc_decoder": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "hidden_dims": [],
                    "out_dim": null,
                    "layer_norm": false,
                    "dropout": 0.0,
                    "bias": true,
                    "activation": "relu",
                    "temperature": 1.0,
                    "spectral_normalization": false
                },
                "word_decoder": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "hidden_dims": [],
                    "out_dim": null,
                    "layer_norm": false,
                    "dropout": 0.0,
                    "bias": true,
                    "activation": "relu",
                    "temperature": 1.0,
                    "spectral_normalization": false
                }
            },
            "default_doc_loss_weight": 0.2,
            "default_word_loss_weight": 0.5
        }
    },
    "metric_reporter": {
        "IntentSlotMetricReporter": {
            "output_path": "/tmp/test_out.txt",
            "pep_format": false,
            "student_column_names": [],
            "log_gradient": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
LMTask.Config

Component: LMTask


	
class LMTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: LMLSTM.Config = LMLSTM.Config()

	



	metric_reporter: LanguageModelMetricReporter.Config = LanguageModelMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "is_input": true,
                "column": "text",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": true,
                "add_eos_token": true,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            }
        },
        "embedding": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "embed_dim": 100,
            "embedding_init_strategy": "random",
            "embedding_init_range": null,
            "embeddding_init_std": 0.02,
            "export_input_names": [
                "tokens_vals"
            ],
            "pretrained_embeddings_path": "",
            "vocab_file": "",
            "vocab_size": 0,
            "vocab_from_train_data": true,
            "vocab_from_all_data": false,
            "vocab_from_pretrained_embeddings": false,
            "lowercase_tokens": true,
            "min_freq": 1,
            "mlp_layer_dims": [],
            "padding_idx": null,
            "cpu_only": false,
            "skip_header": true,
            "delimiter": " "
        },
        "representation": {
            "BiLSTM": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm_dim": 32,
                "num_layers": 1,
                "bidirectional": false,
                "pack_sequence": true,
                "disable_sort_in_jit": false
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {}
        },
        "tied_weights": false,
        "stateful": false,
        "caffe2_format": "predictor"
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "aggregate_metrics": true,
        "perplexity_type": "median"
    }
}









          

      

      

    

  

    
      
          
            
  
MaskedLMTask.Config

Component: MaskedLMTask


	
class MaskedLMTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = PackedLMData.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: MaskedLanguageModel.Config = MaskedLanguageModel.Config()

	



	metric_reporter: MaskedLMMetricReporter.Config = MaskedLMMetricReporter.Config()

	








Default JSON

{
    "data": {
        "PackedLMData": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true,
            "max_seq_len": 128
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "BERTTensorizerBase": {
                    "is_input": true,
                    "columns": [
                        "text"
                    ],
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "base_tokenizer": null,
                    "vocab_file": "",
                    "max_seq_len": 128
                }
            }
        },
        "encoder": {
            "TransformerSentenceEncoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "output_dropout": 0.4,
                "embedding_dim": 768,
                "pooling": "cls_token",
                "export": false,
                "projection_dim": 0,
                "normalize_output_rep": false,
                "dropout": 0.1,
                "attention_dropout": 0.1,
                "activation_dropout": 0.1,
                "ffn_embedding_dim": 3072,
                "num_encoder_layers": 6,
                "num_attention_heads": 8,
                "num_segments": 2,
                "use_position_embeddings": true,
                "offset_positions_by_padding": true,
                "apply_bert_init": true,
                "encoder_normalize_before": true,
                "activation_fn": "relu",
                "max_seq_len": 128,
                "multilingual": false,
                "freeze_embeddings": false,
                "n_trans_layers_to_freeze": 0,
                "use_torchscript": false,
                "use_bias_finetuning": false
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {}
        },
        "mask_prob": 0.15,
        "mask_bos": false,
        "masking_strategy": "random",
        "tie_weights": true
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "aggregate_metrics": true,
        "perplexity_type": "median"
    }
}









          

      

      

    

  

    
      
          
            
  
NewBertClassificationTask.Config

Component: NewBertClassificationTask


	
class NewBertClassificationTask.Config

	Bases: DocumentClassificationTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: NewBertModel.Config = NewBertModel.Config()

	



	metric_reporter: Union[ClassificationMetricReporter.Config, PureLossMetricReporter.Config] = ClassificationMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "BERTTensorizer": {
                    "is_input": true,
                    "columns": [
                        "text"
                    ],
                    "tokenizer": {
                        "WordPieceTokenizer": {
                            "basic_tokenizer": {
                                "split_regex": "\\s+",
                                "lowercase": true,
                                "use_byte_offsets": false
                            },
                            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                        }
                    },
                    "base_tokenizer": null,
                    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                    "max_seq_len": 128
                }
            },
            "dense": null,
            "labels": {
                "LabelTensorizer": {
                    "is_input": false,
                    "column": "label",
                    "allow_unknown": false,
                    "pad_in_vocab": false,
                    "label_vocab": null,
                    "label_vocab_file": null,
                    "add_labels": null
                }
            },
            "num_tokens": {
                "is_input": false,
                "names": [
                    "tokens"
                ],
                "indexes": [
                    2
                ]
            }
        },
        "encoder": {
            "HuggingFaceBertSentenceEncoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "output_dropout": 0.4,
                "embedding_dim": 768,
                "pooling": "cls_token",
                "export": false,
                "projection_dim": 0,
                "normalize_output_rep": false,
                "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
                "load_weights": true
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        }
    },
    "metric_reporter": {
        "ClassificationMetricReporter": {
            "output_path": "/tmp/test_out.txt",
            "pep_format": false,
            "student_column_names": [],
            "log_gradient": false,
            "model_select_metric": "accuracy",
            "target_label": null,
            "text_column_names": [
                "text"
            ],
            "additional_column_names": [],
            "recall_at_precision_thresholds": [
                0.2,
                0.4,
                0.6,
                0.8,
                0.9
            ],
            "is_memory_efficient": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
NewBertPairClassificationTask.Config

Component: NewBertPairClassificationTask


	
class NewBertPairClassificationTask.Config

	Bases: DocumentClassificationTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: NewBertModel.Config = NewBertModel.Config(inputs=BertModelInput(tokens=BERTTensorizer.Config(columns=['text1', 'text2'], max_seq_len=128)))

	



	metric_reporter: ClassificationMetricReporter.Config = ClassificationMetricReporter.Config(text_column_names=['text1', 'text2'])

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "BERTTensorizer": {
                    "is_input": true,
                    "columns": [
                        "text1",
                        "text2"
                    ],
                    "tokenizer": {
                        "WordPieceTokenizer": {
                            "basic_tokenizer": {
                                "split_regex": "\\s+",
                                "lowercase": true,
                                "use_byte_offsets": false
                            },
                            "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                        }
                    },
                    "base_tokenizer": null,
                    "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                    "max_seq_len": 128
                }
            },
            "dense": null,
            "labels": {
                "LabelTensorizer": {
                    "is_input": false,
                    "column": "label",
                    "allow_unknown": false,
                    "pad_in_vocab": false,
                    "label_vocab": null,
                    "label_vocab_file": null,
                    "add_labels": null
                }
            },
            "num_tokens": {
                "is_input": false,
                "names": [
                    "tokens"
                ],
                "indexes": [
                    2
                ]
            }
        },
        "encoder": {
            "HuggingFaceBertSentenceEncoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "output_dropout": 0.4,
                "embedding_dim": 768,
                "pooling": "cls_token",
                "export": false,
                "projection_dim": 0,
                "normalize_output_rep": false,
                "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
                "load_weights": true
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        }
    },
    "metric_reporter": {
        "ClassificationMetricReporter": {
            "output_path": "/tmp/test_out.txt",
            "pep_format": false,
            "student_column_names": [],
            "log_gradient": false,
            "model_select_metric": "accuracy",
            "target_label": null,
            "text_column_names": [
                "text1",
                "text2"
            ],
            "additional_column_names": [],
            "recall_at_precision_thresholds": [
                0.2,
                0.4,
                0.6,
                0.8,
                0.9
            ],
            "is_memory_efficient": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
PairwiseClassificationForDenseRetrievalTask.Config

Component: PairwiseClassificationForDenseRetrievalTask


	
class PairwiseClassificationForDenseRetrievalTask.Config

	Bases: PairwiseClassificationTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: BasePairwiseModel.Config = PairwiseModel.Config()

	



	metric_reporter: DenseRetrievalMetricReporter.Config = DenseRetrievalMetricReporter.Config()

	



	trace_both_encoders: bool = True

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "PairwiseModel": {
            "inputs": {
                "tokens1": {
                    "is_input": true,
                    "column": "text1",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "tokens2": {
                    "is_input": true,
                    "column": "text2",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "labels": {
                    "LabelTensorizer": {
                        "is_input": false,
                        "column": "label",
                        "allow_unknown": false,
                        "pad_in_vocab": false,
                        "label_vocab": null,
                        "label_vocab_file": null,
                        "add_labels": null
                    }
                }
            },
            "decoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_dims": [],
                "out_dim": null,
                "layer_norm": false,
                "dropout": 0.0,
                "bias": true,
                "activation": "relu",
                "temperature": 1.0,
                "spectral_normalization": false
            },
            "output_layer": {
                "ClassificationOutputLayer": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "loss": {
                        "CrossEntropyLoss": {}
                    },
                    "label_weights": null
                }
            },
            "encode_relations": true,
            "embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 100,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": false,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "representation": {
                "BiLSTMDocAttention": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "dropout": 0.4,
                        "lstm_dim": 32,
                        "num_layers": 1,
                        "bidirectional": true,
                        "pack_sequence": true,
                        "disable_sort_in_jit": false
                    },
                    "pooling": {
                        "SelfAttention": {
                            "attn_dimension": 64,
                            "dropout": 0.4
                        }
                    },
                    "mlp_decoder": null
                }
            },
            "shared_representations": true
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "text_column_names": [
            "question",
            "positive_ctx",
            "negative_ctxs"
        ],
        "model_select_metric": "accuracy",
        "task_batch_size": 0,
        "num_negative_ctxs": 0
    },
    "trace_both_encoders": true
}









          

      

      

    

  

    
      
          
            
  
PairwiseClassificationTask.Config

Component: PairwiseClassificationTask


	
class PairwiseClassificationTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: BasePairwiseModel.Config = PairwiseModel.Config()

	



	metric_reporter: ClassificationMetricReporter.Config = ClassificationMetricReporter.Config(text_column_names=['text1', 'text2'])

	



	trace_both_encoders: bool = True

	









	Subclasses

	
	PairwiseClassificationForDenseRetrievalTask.Config


	PairwiseRegressionTask.Config








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "PairwiseModel": {
            "inputs": {
                "tokens1": {
                    "is_input": true,
                    "column": "text1",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "tokens2": {
                    "is_input": true,
                    "column": "text2",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "labels": {
                    "LabelTensorizer": {
                        "is_input": false,
                        "column": "label",
                        "allow_unknown": false,
                        "pad_in_vocab": false,
                        "label_vocab": null,
                        "label_vocab_file": null,
                        "add_labels": null
                    }
                }
            },
            "decoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_dims": [],
                "out_dim": null,
                "layer_norm": false,
                "dropout": 0.0,
                "bias": true,
                "activation": "relu",
                "temperature": 1.0,
                "spectral_normalization": false
            },
            "output_layer": {
                "ClassificationOutputLayer": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "loss": {
                        "CrossEntropyLoss": {}
                    },
                    "label_weights": null
                }
            },
            "encode_relations": true,
            "embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 100,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": false,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "representation": {
                "BiLSTMDocAttention": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "dropout": 0.4,
                        "lstm_dim": 32,
                        "num_layers": 1,
                        "bidirectional": true,
                        "pack_sequence": true,
                        "disable_sort_in_jit": false
                    },
                    "pooling": {
                        "SelfAttention": {
                            "attn_dimension": 64,
                            "dropout": 0.4
                        }
                    },
                    "mlp_decoder": null
                }
            },
            "shared_representations": true
        }
    },
    "metric_reporter": {
        "ClassificationMetricReporter": {
            "output_path": "/tmp/test_out.txt",
            "pep_format": false,
            "student_column_names": [],
            "log_gradient": false,
            "model_select_metric": "accuracy",
            "target_label": null,
            "text_column_names": [
                "text1",
                "text2"
            ],
            "additional_column_names": [],
            "recall_at_precision_thresholds": [
                0.2,
                0.4,
                0.6,
                0.8,
                0.9
            ],
            "is_memory_efficient": false
        }
    },
    "trace_both_encoders": true
}









          

      

      

    

  

    
      
          
            
  
PairwiseRegressionTask.Config

Component: PairwiseRegressionTask


	
class PairwiseRegressionTask.Config

	Bases: PairwiseClassificationTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: BasePairwiseModel.Config = BertPairwiseRegressionModel.Config()

	



	metric_reporter: RegressionMetricReporter.Config = RegressionMetricReporter.Config()

	



	trace_both_encoders: bool = True

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "BertPairwiseRegressionModel": {
            "inputs": {
                "tokens1": {
                    "BERTTensorizer": {
                        "is_input": true,
                        "columns": [
                            "text1"
                        ],
                        "tokenizer": {
                            "WordPieceTokenizer": {
                                "basic_tokenizer": {
                                    "split_regex": "\\s+",
                                    "lowercase": true,
                                    "use_byte_offsets": false
                                },
                                "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                            }
                        },
                        "base_tokenizer": null,
                        "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                        "max_seq_len": 128
                    }
                },
                "tokens2": {
                    "BERTTensorizer": {
                        "is_input": true,
                        "columns": [
                            "text2"
                        ],
                        "tokenizer": {
                            "WordPieceTokenizer": {
                                "basic_tokenizer": {
                                    "split_regex": "\\s+",
                                    "lowercase": true,
                                    "use_byte_offsets": false
                                },
                                "wordpiece_vocab_path": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"
                            }
                        },
                        "base_tokenizer": null,
                        "vocab_file": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt",
                        "max_seq_len": 128
                    }
                },
                "labels": {
                    "is_input": false,
                    "column": "label",
                    "rescale_range": null
                },
                "num_tokens": {
                    "is_input": false,
                    "names": [
                        "tokens1",
                        "tokens2"
                    ],
                    "indexes": [
                        2,
                        2
                    ]
                }
            },
            "decoder": null,
            "output_layer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "loss": {
                    "MSELoss": {}
                }
            },
            "encode_relations": false,
            "encoder": {
                "HuggingFaceBertSentenceEncoder": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "output_dropout": 0.4,
                    "embedding_dim": 768,
                    "pooling": "cls_token",
                    "export": false,
                    "projection_dim": 0,
                    "normalize_output_rep": false,
                    "bert_cpt_dir": "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/",
                    "load_weights": true
                }
            },
            "shared_encoder": true
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false
    },
    "trace_both_encoders": true
}









          

      

      

    

  

    
      
          
            
  
QueryDocumentPairwiseRankingTask.Config

Component: QueryDocumentPairwiseRankingTask


	
class QueryDocumentPairwiseRankingTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: QueryDocPairwiseRankingModel.Config = QueryDocPairwiseRankingModel.Config()

	



	metric_reporter: PairwiseRankingMetricReporter.Config = PairwiseRankingMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "pos_response": {
                "is_input": true,
                "column": "pos_response",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            },
            "neg_response": {
                "is_input": true,
                "column": "neg_response",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            },
            "query": {
                "is_input": true,
                "column": "query",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": []
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "margin": 1.0
            }
        },
        "encode_relations": true,
        "embedding": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "embed_dim": 100,
            "embedding_init_strategy": "random",
            "embedding_init_range": null,
            "embeddding_init_std": 0.02,
            "export_input_names": [
                "tokens_vals"
            ],
            "pretrained_embeddings_path": "",
            "vocab_file": "",
            "vocab_size": 0,
            "vocab_from_train_data": true,
            "vocab_from_all_data": false,
            "vocab_from_pretrained_embeddings": false,
            "lowercase_tokens": true,
            "min_freq": 1,
            "mlp_layer_dims": [],
            "padding_idx": null,
            "cpu_only": false,
            "skip_header": true,
            "delimiter": " "
        },
        "representation": {
            "BiLSTMDocAttention": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "lstm": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm_dim": 32,
                    "num_layers": 1,
                    "bidirectional": true,
                    "pack_sequence": true,
                    "disable_sort_in_jit": false
                },
                "pooling": {
                    "SelfAttention": {
                        "attn_dimension": 64,
                        "dropout": 0.4
                    }
                },
                "mlp_decoder": null
            }
        },
        "shared_representations": true,
        "decoder_output_dim": 64
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false
    }
}









          

      

      

    

  

    
      
          
            
  
RoBERTaNERTask.Config

Component: RoBERTaNERTask


	
class RoBERTaNERTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: RoBERTaWordTaggingModel.Config = RoBERTaWordTaggingModel.Config()

	



	metric_reporter: NERMetricReporter.Config = NERMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "is_input": true,
                "columns": [
                    "text"
                ],
                "tokenizer": {
                    "GPT2BPETokenizer": {
                        "bpe_encoder_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json",
                        "bpe_vocab_path": "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe",
                        "lowercase": false
                    }
                },
                "base_tokenizer": null,
                "vocab_file": "gpt2_bpe_dict",
                "max_seq_len": 256,
                "add_selfie_token": false,
                "labels_columns": [
                    "label"
                ],
                "labels": []
            }
        },
        "encoder": {
            "RoBERTaEncoderJit": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "output_dropout": 0.4,
                "embedding_dim": 768,
                "pooling": "cls_token",
                "export": false,
                "projection_dim": 0,
                "normalize_output_rep": false,
                "pretrained_encoder": {
                    "load_path": "public",
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null
                }
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": {},
            "ignore_pad_in_loss": true
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false
    }
}









          

      

      

    

  

    
      
          
            
  
SemanticParsingTask.Config

Component: SemanticParsingTask


	
class SemanticParsingTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: HogwildTrainer.Config = HogwildTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: RNNGParser.Config = RNNGParser.Config()

	



	metric_reporter: CompositionalMetricReporter.Config = CompositionalMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "real_trainer": {
            "TaskTrainer": {
                "epochs": 10,
                "early_stop_after": 0,
                "max_clip_norm": null,
                "report_train_metrics": true,
                "target_time_limit_seconds": null,
                "do_eval": true,
                "load_best_model_after_train": true,
                "num_samples_to_log_progress": 1000,
                "num_accumulated_batches": 1,
                "num_batches_per_epoch": null,
                "optimizer": {
                    "Adam": {
                        "lr": 0.001,
                        "weight_decay": 1e-05,
                        "eps": 1e-08
                    }
                },
                "scheduler": null,
                "sparsifier": null,
                "fp16_args": {
                    "FP16OptimizerFairseq": {
                        "init_loss_scale": 128,
                        "scale_window": null,
                        "scale_tolerance": 0.0,
                        "threshold_loss_scale": null,
                        "min_loss_scale": 0.0001
                    }
                },
                "privacy_engine": null,
                "use_tensorboard": false
            }
        },
        "num_workers": 1
    },
    "use_elastic": null,
    "model": {
        "version": 2,
        "lstm": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "dropout": 0.4,
            "lstm_dim": 32,
            "num_layers": 1,
            "bidirectional": true,
            "pack_sequence": true,
            "disable_sort_in_jit": false
        },
        "ablation": {
            "use_buffer": true,
            "use_stack": true,
            "use_action": true,
            "use_last_open_NT_feature": false
        },
        "constraints": {
            "intent_slot_nesting": true,
            "ignore_loss_for_unsupported": false,
            "no_slots_inside_unsupported": true
        },
        "max_open_NT": 10,
        "dropout": 0.1,
        "beam_size": 1,
        "top_k": 1,
        "compositional_type": "blstm",
        "inputs": {
            "tokens": {
                "is_input": true,
                "column": "tokenized_text",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            },
            "actions": {
                "is_input": true,
                "column": "seqlogical"
            }
        },
        "embedding": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "embed_dim": 100,
            "embedding_init_strategy": "random",
            "embedding_init_range": null,
            "embeddding_init_std": 0.02,
            "export_input_names": [
                "tokens_vals"
            ],
            "pretrained_embeddings_path": "",
            "vocab_file": "",
            "vocab_size": 0,
            "vocab_from_train_data": true,
            "vocab_from_all_data": false,
            "vocab_from_pretrained_embeddings": false,
            "lowercase_tokens": true,
            "min_freq": 1,
            "mlp_layer_dims": [],
            "padding_idx": null,
            "cpu_only": false,
            "skip_header": true,
            "delimiter": " "
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "text_column_name": "tokenized_text"
    }
}









          

      

      

    

  

    
      
          
            
  
SeqNNTask.Config

Component: SeqNNTask


	
class SeqNNTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: SeqNNModel.Config = SeqNNModel.Config()

	



	metric_reporter: ClassificationMetricReporter.Config = ClassificationMetricReporter.Config(text_column_names=['text_seq'])

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "tokens": {
                "is_input": true,
                "column": "text_seq",
                "max_seq_len": null,
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "add_bol_token": false,
                "add_eol_token": false,
                "use_eol_token_for_bol": false,
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "max_turn": 50
            },
            "dense": null,
            "labels": {
                "LabelTensorizer": {
                    "is_input": false,
                    "column": "label",
                    "allow_unknown": false,
                    "pad_in_vocab": false,
                    "label_vocab": null,
                    "label_vocab_file": null,
                    "add_labels": null
                }
            }
        },
        "embedding": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "embed_dim": 100,
            "embedding_init_strategy": "random",
            "embedding_init_range": null,
            "embeddding_init_std": 0.02,
            "export_input_names": [
                "tokens_vals"
            ],
            "pretrained_embeddings_path": "",
            "vocab_file": "",
            "vocab_size": 0,
            "vocab_from_train_data": true,
            "vocab_from_all_data": false,
            "vocab_from_pretrained_embeddings": false,
            "lowercase_tokens": true,
            "min_freq": 1,
            "mlp_layer_dims": [],
            "padding_idx": null,
            "cpu_only": false,
            "skip_header": true,
            "delimiter": " "
        },
        "representation": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "doc_representation": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "dropout": 0.4,
                "cnn": {
                    "kernel_num": 100,
                    "kernel_sizes": [
                        3,
                        4
                    ],
                    "weight_norm": false,
                    "dilated": false,
                    "causal": false
                },
                "pooling": "max"
            },
            "seq_representation": {
                "BiLSTMDocAttention": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "dropout": 0.4,
                    "lstm": {
                        "load_path": null,
                        "save_path": null,
                        "freeze": false,
                        "shared_module_key": null,
                        "dropout": 0.4,
                        "lstm_dim": 32,
                        "num_layers": 1,
                        "bidirectional": true,
                        "pack_sequence": true,
                        "disable_sort_in_jit": false
                    },
                    "pooling": {
                        "SelfAttention": {
                            "attn_dimension": 64,
                            "dropout": 0.4
                        }
                    },
                    "mlp_decoder": null
                }
            }
        },
        "decoder": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "hidden_dims": [],
            "out_dim": null,
            "layer_norm": false,
            "dropout": 0.0,
            "bias": true,
            "activation": "relu",
            "temperature": 1.0,
            "spectral_normalization": false
        },
        "output_layer": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "loss": {
                "CrossEntropyLoss": {}
            },
            "label_weights": null
        }
    },
    "metric_reporter": {
        "ClassificationMetricReporter": {
            "output_path": "/tmp/test_out.txt",
            "pep_format": false,
            "student_column_names": [],
            "log_gradient": false,
            "model_select_metric": "accuracy",
            "target_label": null,
            "text_column_names": [
                "text_seq"
            ],
            "additional_column_names": [],
            "recall_at_precision_thresholds": [
                0.2,
                0.4,
                0.6,
                0.8,
                0.9
            ],
            "is_memory_efficient": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
SequenceLabelingTask.Config

Component: SequenceLabelingTask


	
class SequenceLabelingTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: Seq2SeqModel.Config = Seq2SeqModel.Config()

	



	metric_reporter: Seq2SeqCompositionalMetricReporter.Config = Seq2SeqCompositionalMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "inputs": {
            "src_seq_tokens": {
                "is_input": true,
                "column": "text",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            },
            "trg_seq_tokens": {
                "is_input": true,
                "column": "text",
                "tokenizer": {
                    "Tokenizer": {
                        "split_regex": "\\s+",
                        "lowercase": true,
                        "use_byte_offsets": false
                    }
                },
                "add_bos_token": false,
                "add_eos_token": false,
                "use_eos_token_for_bos": false,
                "max_seq_len": null,
                "vocab": {
                    "build_from_data": true,
                    "size_from_data": 0,
                    "min_counts": 0,
                    "vocab_files": []
                },
                "vocab_file_delimiter": " "
            },
            "dict_feat": null,
            "contextual_token_embedding": null
        },
        "encoder_decoder": {
            "encoder": {
                "embed_dim": 512,
                "hidden_dim": 512,
                "num_layers": 1,
                "dropout_in": 0.1,
                "dropout_out": 0.1,
                "bidirectional": false
            },
            "decoder": {
                "encoder_hidden_dim": 512,
                "embed_dim": 512,
                "hidden_dim": 512,
                "out_embed_dim": 512,
                "cell_type": "lstm",
                "num_layers": 1,
                "dropout_in": 0.1,
                "dropout_out": 0.1,
                "attention_type": "dot",
                "attention_heads": 8,
                "first_layer_attention": false,
                "averaging_encoder": false
            }
        },
        "source_embedding": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "embed_dim": 100,
            "embedding_init_strategy": "random",
            "embedding_init_range": null,
            "embeddding_init_std": 0.02,
            "export_input_names": [
                "tokens_vals"
            ],
            "pretrained_embeddings_path": "",
            "vocab_file": "",
            "vocab_size": 0,
            "vocab_from_train_data": true,
            "vocab_from_all_data": false,
            "vocab_from_pretrained_embeddings": false,
            "lowercase_tokens": true,
            "min_freq": 1,
            "mlp_layer_dims": [],
            "padding_idx": null,
            "cpu_only": false,
            "skip_header": true,
            "delimiter": " "
        },
        "target_embedding": {
            "load_path": null,
            "save_path": null,
            "freeze": false,
            "shared_module_key": null,
            "embed_dim": 100,
            "embedding_init_strategy": "random",
            "embedding_init_range": null,
            "embeddding_init_std": 0.02,
            "export_input_names": [
                "tokens_vals"
            ],
            "pretrained_embeddings_path": "",
            "vocab_file": "",
            "vocab_size": 0,
            "vocab_from_train_data": true,
            "vocab_from_all_data": false,
            "vocab_from_pretrained_embeddings": false,
            "lowercase_tokens": true,
            "min_freq": 1,
            "mlp_layer_dims": [],
            "padding_idx": null,
            "cpu_only": false,
            "skip_header": true,
            "delimiter": " "
        },
        "dict_embedding": null,
        "contextual_token_embedding": null,
        "output_layer": {
            "loss": {
                "CrossEntropyLoss": {}
            }
        },
        "sequence_generator": {
            "beam_size": 2,
            "targetlen_cap": 100,
            "targetlen_a": 0,
            "targetlen_b": 2,
            "targetlen_c": 2,
            "quantize": true,
            "length_penalty": 0.25,
            "nbest": 2,
            "stop_at_eos": true,
            "record_attention": false
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "accept_flat_intents_slots": false
    }
}









          

      

      

    

  

    
      
          
            
  
SquadQATask.Config

Component: SquadQATask


	
class SquadQATask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: Union[BertSquadQAModel.Config, DrQAModel.Config] = DrQAModel.Config()

	



	metric_reporter: SquadMetricReporter.Config = SquadMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "DrQAModel": {
            "inputs": {
                "squad_input": {
                    "SquadTensorizer": {
                        "is_input": true,
                        "column": "text",
                        "tokenizer": {
                            "Tokenizer": {
                                "split_regex": "\\W+",
                                "lowercase": true,
                                "use_byte_offsets": false
                            }
                        },
                        "add_bos_token": false,
                        "add_eos_token": false,
                        "use_eos_token_for_bos": false,
                        "max_seq_len": null,
                        "vocab": {
                            "build_from_data": true,
                            "size_from_data": 0,
                            "min_counts": 0,
                            "vocab_files": []
                        },
                        "vocab_file_delimiter": " ",
                        "doc_column": "doc",
                        "ques_column": "question",
                        "answers_column": "answers",
                        "answer_starts_column": "answer_starts",
                        "max_ques_seq_len": 64,
                        "max_doc_seq_len": 256
                    }
                },
                "has_answer": {
                    "LabelTensorizer": {
                        "is_input": false,
                        "column": "has_answer",
                        "allow_unknown": false,
                        "pad_in_vocab": false,
                        "label_vocab": null,
                        "label_vocab_file": null,
                        "add_labels": null
                    }
                }
            },
            "dropout": 0.4,
            "embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 300,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "/mnt/vol/pytext/users/kushall/pretrained/glove.840B.300d.txt",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": true,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "ques_rnn": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_size": 32,
                "num_layers": 1,
                "dropout": 0.4,
                "bidirectional": true,
                "rnn_type": "lstm",
                "concat_layers": true
            },
            "doc_rnn": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_size": 32,
                "num_layers": 1,
                "dropout": 0.4,
                "bidirectional": true,
                "rnn_type": "lstm",
                "concat_layers": true
            },
            "output_layer": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "loss": {
                    "CrossEntropyLoss": {}
                },
                "ignore_impossible": true,
                "pos_loss_weight": 0.5,
                "has_answer_loss_weight": 0.5,
                "false_label": "False",
                "max_answer_len": 30,
                "hard_weight": 0.0
            },
            "is_kd": false
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false,
        "n_best_size": 5,
        "max_answer_length": 16,
        "ignore_impossible": true,
        "false_label": "False"
    }
}









          

      

      

    

  

    
      
          
            
  
WordTaggingTask.Config

Component: WordTaggingTask


	
class WordTaggingTask.Config

	Bases: NewTask.Config





All Attributes (including base classes)



	data: Data.Config = Data.Config()

	



	trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	use_elastic: Optional[bool] = None

	



	model: WordTaggingModel.Config = WordTaggingModel.Config()

	



	metric_reporter: SequenceTaggingMetricReporter.Config = SequenceTaggingMetricReporter.Config()

	








Default JSON

{
    "data": {
        "Data": {
            "source": {
                "TSVDataSource": {
                    "column_mapping": {},
                    "train_filename": null,
                    "test_filename": null,
                    "eval_filename": null,
                    "field_names": null,
                    "delimiter": "\t",
                    "quoted": false,
                    "drop_incomplete_rows": false
                }
            },
            "batcher": {
                "PoolingBatcher": {
                    "train_batch_size": 16,
                    "eval_batch_size": 16,
                    "test_batch_size": 16,
                    "pool_num_batches": 1000,
                    "num_shuffled_pools": 1
                }
            },
            "sort_key": null,
            "in_memory": true
        }
    },
    "trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "use_elastic": null,
    "model": {
        "WordTaggingModel": {
            "inputs": {
                "tokens": {
                    "is_input": true,
                    "column": "text",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "add_bos_token": false,
                    "add_eos_token": false,
                    "use_eos_token_for_bos": false,
                    "max_seq_len": null,
                    "vocab": {
                        "build_from_data": true,
                        "size_from_data": 0,
                        "min_counts": 0,
                        "vocab_files": []
                    },
                    "vocab_file_delimiter": " "
                },
                "labels": {
                    "is_input": false,
                    "slot_column": "slots",
                    "text_column": "text",
                    "tokenizer": {
                        "Tokenizer": {
                            "split_regex": "\\s+",
                            "lowercase": true,
                            "use_byte_offsets": false
                        }
                    },
                    "allow_unknown": false
                }
            },
            "embedding": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "embed_dim": 100,
                "embedding_init_strategy": "random",
                "embedding_init_range": null,
                "embeddding_init_std": 0.02,
                "export_input_names": [
                    "tokens_vals"
                ],
                "pretrained_embeddings_path": "",
                "vocab_file": "",
                "vocab_size": 0,
                "vocab_from_train_data": true,
                "vocab_from_all_data": false,
                "vocab_from_pretrained_embeddings": false,
                "lowercase_tokens": true,
                "min_freq": 1,
                "mlp_layer_dims": [],
                "padding_idx": null,
                "cpu_only": false,
                "skip_header": true,
                "delimiter": " "
            },
            "representation": {
                "PassThroughRepresentation": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null
                }
            },
            "output_layer": {
                "WordTaggingOutputLayer": {
                    "load_path": null,
                    "save_path": null,
                    "freeze": false,
                    "shared_module_key": null,
                    "loss": {
                        "CrossEntropyLoss": {}
                    },
                    "label_weights": {},
                    "ignore_pad_in_loss": true
                }
            },
            "decoder": {
                "load_path": null,
                "save_path": null,
                "freeze": false,
                "shared_module_key": null,
                "hidden_dims": [],
                "out_dim": null,
                "layer_norm": false,
                "dropout": 0.0,
                "bias": true,
                "activation": "relu",
                "temperature": 1.0,
                "spectral_normalization": false
            }
        }
    },
    "metric_reporter": {
        "output_path": "/tmp/test_out.txt",
        "pep_format": false,
        "student_column_names": [],
        "log_gradient": false
    }
}









          

      

      

    

  

    
      
          
            
  
torchscript



	seq2seq
	scripted_seq2seq_generator
	ScriptedSequenceGenerator.Config

















          

      

      

    

  

    
      
          
            
  
seq2seq



	scripted_seq2seq_generator
	ScriptedSequenceGenerator.Config













          

      

      

    

  

    
      
          
            
  
scripted_seq2seq_generator



	ScriptedSequenceGenerator.Config









          

      

      

    

  

    
      
          
            
  
ScriptedSequenceGenerator.Config

Component: ScriptedSequenceGenerator


	
class ScriptedSequenceGenerator.Config

	Bases: ConfigBase





All Attributes (including base classes)



	beam_size: int = 2

	



	targetlen_cap: int = 100

	



	targetlen_a: float = 0

	



	targetlen_b: float = 2

	



	targetlen_c: float = 2

	



	quantize: bool = True

	



	length_penalty: float = 0.25

	



	nbest: int = 2

	



	stop_at_eos: bool = True

	



	record_attention: bool = False

	








Default JSON

{
    "beam_size": 2,
    "targetlen_cap": 100,
    "targetlen_a": 0,
    "targetlen_b": 2,
    "targetlen_c": 2,
    "quantize": true,
    "length_penalty": 0.25,
    "nbest": 2,
    "stop_at_eos": true,
    "record_attention": false
}









          

      

      

    

  

    
      
          
            
  
trainers



	ensemble_trainer
	EnsembleTrainer.Config





	hogwild_trainer
	HogwildTrainer.Config

	HogwildTrainer_Deprecated.Config





	trainer
	TaskTrainer.Config

	Trainer.Config

	TrainerBase.Config













          

      

      

    

  

    
      
          
            
  
ensemble_trainer



	EnsembleTrainer.Config









          

      

      

    

  

    
      
          
            
  
EnsembleTrainer.Config

Component: EnsembleTrainer


	
class EnsembleTrainer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	real_trainer: TaskTrainer.Config = TaskTrainer.Config()

	








Default JSON

{
    "real_trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    }
}









          

      

      

    

  

    
      
          
            
  
hogwild_trainer



	HogwildTrainer.Config

	HogwildTrainer_Deprecated.Config









          

      

      

    

  

    
      
          
            
  
HogwildTrainer.Config

Component: HogwildTrainer


	
class HogwildTrainer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	real_trainer: TaskTrainer.Config = TaskTrainer.Config()

	



	num_workers: int = 1

	








Default JSON

{
    "real_trainer": {
        "TaskTrainer": {
            "epochs": 10,
            "early_stop_after": 0,
            "max_clip_norm": null,
            "report_train_metrics": true,
            "target_time_limit_seconds": null,
            "do_eval": true,
            "load_best_model_after_train": true,
            "num_samples_to_log_progress": 1000,
            "num_accumulated_batches": 1,
            "num_batches_per_epoch": null,
            "optimizer": {
                "Adam": {
                    "lr": 0.001,
                    "weight_decay": 1e-05,
                    "eps": 1e-08
                }
            },
            "scheduler": null,
            "sparsifier": null,
            "fp16_args": {
                "FP16OptimizerFairseq": {
                    "init_loss_scale": 128,
                    "scale_window": null,
                    "scale_tolerance": 0.0,
                    "threshold_loss_scale": null,
                    "min_loss_scale": 0.0001
                }
            },
            "privacy_engine": null,
            "use_tensorboard": false
        }
    },
    "num_workers": 1
}









          

      

      

    

  

    
      
          
            
  
HogwildTrainer_Deprecated.Config

Component: HogwildTrainer_Deprecated


	
class HogwildTrainer_Deprecated.Config

	Bases: ConfigBase





All Attributes (including base classes)



	real_trainer: Trainer.Config = Trainer.Config()

	



	num_workers: int = 1

	








Default JSON

{
    "real_trainer": {
        "epochs": 10,
        "early_stop_after": 0,
        "max_clip_norm": null,
        "report_train_metrics": true,
        "target_time_limit_seconds": null,
        "do_eval": true,
        "load_best_model_after_train": true,
        "num_samples_to_log_progress": 1000,
        "num_accumulated_batches": 1,
        "num_batches_per_epoch": null,
        "optimizer": {
            "Adam": {
                "lr": 0.001,
                "weight_decay": 1e-05,
                "eps": 1e-08
            }
        },
        "scheduler": null,
        "sparsifier": null,
        "fp16_args": {
            "FP16OptimizerFairseq": {
                "init_loss_scale": 128,
                "scale_window": null,
                "scale_tolerance": 0.0,
                "threshold_loss_scale": null,
                "min_loss_scale": 0.0001
            }
        },
        "privacy_engine": null,
        "use_tensorboard": false
    },
    "num_workers": 1
}
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	TaskTrainer.Config

	Trainer.Config

	TrainerBase.Config









          

      

      

    

  

    
      
          
            
  
TaskTrainer.Config

Component: TaskTrainer


	
class TaskTrainer.Config

	Bases: Trainer.Config

Make mypy happy





All Attributes (including base classes)



	epochs: int = 10

	



	early_stop_after: int = 0

	



	max_clip_norm: Optional[float] = None

	



	report_train_metrics: bool = True

	



	target_time_limit_seconds: Optional[int] = None

	



	do_eval: bool = True

	



	load_best_model_after_train: bool = True

	



	num_samples_to_log_progress: int = 1000

	



	num_accumulated_batches: int = 1

	



	num_batches_per_epoch: Optional[int] = None

	



	optimizer: Optimizer.Config = Adam.Config()

	



	scheduler: Optional[Scheduler.Config] = None

	



	sparsifier: Optional[Sparsifier.Config] = None

	



	fp16_args: FP16Optimizer.Config = FP16OptimizerFairseq.Config()

	



	privacy_engine: Optional[PrivacyEngine.Config] = None

	



	use_tensorboard: bool = False

	








Default JSON

{
    "epochs": 10,
    "early_stop_after": 0,
    "max_clip_norm": null,
    "report_train_metrics": true,
    "target_time_limit_seconds": null,
    "do_eval": true,
    "load_best_model_after_train": true,
    "num_samples_to_log_progress": 1000,
    "num_accumulated_batches": 1,
    "num_batches_per_epoch": null,
    "optimizer": {
        "Adam": {
            "lr": 0.001,
            "weight_decay": 1e-05,
            "eps": 1e-08
        }
    },
    "scheduler": null,
    "sparsifier": null,
    "fp16_args": {
        "FP16OptimizerFairseq": {
            "init_loss_scale": 128,
            "scale_window": null,
            "scale_tolerance": 0.0,
            "threshold_loss_scale": null,
            "min_loss_scale": 0.0001
        }
    },
    "privacy_engine": null,
    "use_tensorboard": false
}









          

      

      

    

  

    
      
          
            
  
Trainer.Config

Component: Trainer


	
class Trainer.Config

	Bases: ConfigBase





All Attributes (including base classes)



	epochs: int = 10

	Training epochs



	early_stop_after: int = 0

	Stop after how many epochs when the eval metric is not improving



	max_clip_norm: Optional[float] = None

	Clip gradient norm if set



	report_train_metrics: bool = True

	Whether metrics on training data should be computed and reported.



	target_time_limit_seconds: Optional[int] = None

	Target time limit for training, default (None) to no time limit.



	do_eval: bool = True

	Whether to do evaluation and model selection based on it.



	load_best_model_after_train: bool = True

	



	num_samples_to_log_progress: int = 1000

	Number of samples for logging training progress.



	num_accumulated_batches: int = 1

	Number of forward & backward per batch before update gradients, the
actual_batch_size = batch_size x num_accumulated_batches



	num_batches_per_epoch: Optional[int] = None

	Define epoch as a fixed number of batches. Subsequent epochs will continue
to iterate through the data, cycling through it when they reach the end.
If not set, use exactly one pass through the dataset as one epoch.
This configuration only affects the train epochs, test and eval
will always test their entire datasets.



	optimizer: Optimizer.Config = Adam.Config()

	config for optimizer, used in parameter update



	scheduler: Optional[Scheduler.Config] = None

	



	sparsifier: Optional[Sparsifier.Config] = None

	



	fp16_args: FP16Optimizer.Config = FP16OptimizerFairseq.Config()

	Define arguments for fp16 training. A fp16_optimizer will be created
and wraps the original optimizer, which will scale loss during
backward and master weight will be maintained on original optimizer.
https://arxiv.org/abs/1710.03740



	privacy_engine: Optional[PrivacyEngine.Config] = None

	



	use_tensorboard: bool = False

	









	Subclasses

	
	TaskTrainer.Config








Default JSON

{
    "epochs": 10,
    "early_stop_after": 0,
    "max_clip_norm": null,
    "report_train_metrics": true,
    "target_time_limit_seconds": null,
    "do_eval": true,
    "load_best_model_after_train": true,
    "num_samples_to_log_progress": 1000,
    "num_accumulated_batches": 1,
    "num_batches_per_epoch": null,
    "optimizer": {
        "Adam": {
            "lr": 0.001,
            "weight_decay": 1e-05,
            "eps": 1e-08
        }
    },
    "scheduler": null,
    "sparsifier": null,
    "fp16_args": {
        "FP16OptimizerFairseq": {
            "init_loss_scale": 128,
            "scale_window": null,
            "scale_tolerance": 0.0,
            "threshold_loss_scale": null,
            "min_loss_scale": 0.0001
        }
    },
    "privacy_engine": null,
    "use_tensorboard": false
}









          

      

      

    

  

    
      
          
            
  
TrainerBase.Config

Component: TrainerBase


	
class TrainerBase.Config

	Bases: Component.Config





All Attributes (including base classes)

Default JSON

{}









          

      

      

    

  

    
      
          
            
  
pytext package


Subpackages



	pytext.common package
	Submodules

	pytext.common.constants module

	pytext.common.utils module

	Module contents





	pytext.config package
	Submodules

	pytext.config.component module

	pytext.config.config_adapter module

	pytext.config.contextual_intent_slot module

	pytext.config.doc_classification module

	pytext.config.field_config module

	pytext.config.module_config module

	pytext.config.pair_classification module

	pytext.config.pytext_config module

	pytext.config.query_document_pairwise_ranking module

	pytext.config.serialize module

	pytext.config.utils module

	Module contents





	pytext.data package
	Subpackages
	pytext.data.data_structures package
	Submodules

	pytext.data.data_structures.annotation module

	pytext.data.data_structures.node module

	Module contents





	pytext.data.featurizer package
	Submodules

	pytext.data.featurizer.featurizer module

	pytext.data.featurizer.simple_featurizer module

	Module contents





	pytext.data.sources package
	Submodules

	pytext.data.sources.conllu module

	pytext.data.sources.data_source module

	pytext.data.sources.dense_retrieval module

	pytext.data.sources.pandas module

	pytext.data.sources.session module

	pytext.data.sources.squad module

	pytext.data.sources.tsv module

	Module contents





	pytext.data.test package
	Submodules

	pytext.data.test.batch_sampler_test module

	pytext.data.test.data_test module

	pytext.data.test.dynamic_pooling_batcher_test module

	pytext.data.test.mask_tensorizers_test module

	pytext.data.test.pandas_data_source_test module

	pytext.data.test.round_robin_batchiterator_test module

	pytext.data.test.simple_featurizer_test module

	pytext.data.test.tensorizers_test module

	pytext.data.test.tokenizers_test module

	pytext.data.test.tsv_data_source_test module

	pytext.data.test.utils_test module

	Module contents





	pytext.data.tokenizers package
	Submodules

	pytext.data.tokenizers.tokenizer module

	Module contents









	Submodules

	pytext.data.batch_sampler module

	pytext.data.bert_tensorizer module

	pytext.data.data module

	pytext.data.data_handler module

	pytext.data.dense_retrieval_tensorizer module

	pytext.data.disjoint_multitask_data module

	pytext.data.disjoint_multitask_data_handler module

	pytext.data.dynamic_pooling_batcher module

	pytext.data.masked_tensorizer module

	pytext.data.masked_util module

	pytext.data.packed_lm_data module

	pytext.data.roberta_tensorizer module

	pytext.data.squad_for_bert_tensorizer module

	pytext.data.squad_tensorizer module

	pytext.data.tensorizers module

	pytext.data.token_tensorizer module

	pytext.data.utils module

	pytext.data.xlm_constants module

	pytext.data.xlm_dictionary module

	pytext.data.xlm_tensorizer module

	Module contents





	pytext.exporters package
	Submodules

	pytext.exporters.custom_exporters module

	pytext.exporters.exporter module

	Module contents





	pytext.fields package
	Submodules

	pytext.fields.char_field module

	pytext.fields.contextual_token_embedding_field module

	pytext.fields.dict_field module

	pytext.fields.field module

	pytext.fields.text_field_with_special_unk module

	Module contents





	pytext.loss package
	Submodules

	pytext.loss.loss module

	pytext.loss.regularized_loss module

	pytext.loss.regularizer module

	pytext.loss.structured_loss module

	Module contents





	pytext.metric_reporters package
	Submodules

	pytext.metric_reporters.calibration_metric_reporter module

	pytext.metric_reporters.channel module

	pytext.metric_reporters.classification_metric_reporter module

	pytext.metric_reporters.compositional_metric_reporter module

	pytext.metric_reporters.compositional_utils module

	pytext.metric_reporters.dense_retrieval_metric_reporter module

	pytext.metric_reporters.disjoint_multitask_metric_reporter module

	pytext.metric_reporters.intent_slot_detection_metric_reporter module

	pytext.metric_reporters.language_model_metric_reporter module

	pytext.metric_reporters.mask_compositional module

	pytext.metric_reporters.metric_reporter module

	pytext.metric_reporters.pairwise_ranking_metric_reporter module

	pytext.metric_reporters.regression_metric_reporter module

	pytext.metric_reporters.seq2seq_compositional module

	pytext.metric_reporters.seq2seq_metric_reporter module

	pytext.metric_reporters.seq2seq_utils module

	pytext.metric_reporters.squad_metric_reporter module

	pytext.metric_reporters.word_tagging_metric_reporter module

	Module contents





	pytext.metrics package
	Submodules

	pytext.metrics.calibration_metrics module

	pytext.metrics.dense_retrieval_metrics module

	pytext.metrics.intent_slot_metrics module

	pytext.metrics.language_model_metrics module

	pytext.metrics.mask_metrics module

	pytext.metrics.seq2seq_metrics module

	pytext.metrics.squad_metrics module

	Module contents





	pytext.models package
	Subpackages
	pytext.models.decoders package
	Submodules

	pytext.models.decoders.decoder_base module

	pytext.models.decoders.intent_slot_model_decoder module

	pytext.models.decoders.mlp_decoder module

	pytext.models.decoders.mlp_decoder_query_response module

	pytext.models.decoders.mlp_decoder_two_tower module

	pytext.models.decoders.multilabel_decoder module

	Module contents





	pytext.models.embeddings package
	Submodules

	pytext.models.embeddings.char_embedding module

	pytext.models.embeddings.contextual_token_embedding module

	pytext.models.embeddings.dict_embedding module

	pytext.models.embeddings.embedding_base module

	pytext.models.embeddings.embedding_list module

	pytext.models.embeddings.mlp_embedding module

	pytext.models.embeddings.scriptable_embedding_list module

	pytext.models.embeddings.word_embedding module

	pytext.models.embeddings.word_seq_embedding module

	Module contents





	pytext.models.ensembles package
	Submodules

	pytext.models.ensembles.bagging_doc_ensemble module

	pytext.models.ensembles.bagging_intent_slot_ensemble module

	pytext.models.ensembles.ensemble module

	Module contents





	pytext.models.language_models package
	Submodules

	pytext.models.language_models.lmlstm module

	Module contents





	pytext.models.output_layers package
	Submodules

	pytext.models.output_layers.distance_output_layer module

	pytext.models.output_layers.doc_classification_output_layer module

	pytext.models.output_layers.doc_regression_output_layer module

	pytext.models.output_layers.intent_slot_output_layer module

	pytext.models.output_layers.lm_output_layer module

	pytext.models.output_layers.multi_label_classification_layer module

	pytext.models.output_layers.output_layer_base module

	pytext.models.output_layers.pairwise_ranking_output_layer module

	pytext.models.output_layers.squad_output_layer module

	pytext.models.output_layers.utils module

	pytext.models.output_layers.word_tagging_output_layer module

	Module contents





	pytext.models.qna package
	Submodules

	pytext.models.qna.bert_squad_qa module

	pytext.models.qna.dr_qa module

	Module contents





	pytext.models.representations package
	Subpackages
	pytext.models.representations.transformer package
	Submodules

	pytext.models.representations.transformer.multihead_attention module

	pytext.models.representations.transformer.multihead_linear_attention module

	pytext.models.representations.transformer.positional_embedding module

	pytext.models.representations.transformer.representation module

	pytext.models.representations.transformer.residual_mlp module

	pytext.models.representations.transformer.sentence_encoder module

	pytext.models.representations.transformer.transformer module

	Module contents









	Submodules

	pytext.models.representations.attention module

	pytext.models.representations.augmented_lstm module

	pytext.models.representations.bilstm module

	pytext.models.representations.bilstm_doc_attention module

	pytext.models.representations.bilstm_doc_slot_attention module

	pytext.models.representations.bilstm_slot_attn module

	pytext.models.representations.biseqcnn module

	pytext.models.representations.contextual_intent_slot_rep module

	pytext.models.representations.deepcnn module

	pytext.models.representations.docnn module

	pytext.models.representations.huggingface_bert_sentence_encoder module

	pytext.models.representations.huggingface_electra_sentence_encoder module

	pytext.models.representations.jointcnn_rep module

	pytext.models.representations.ordered_neuron_lstm module

	pytext.models.representations.pair_rep module

	pytext.models.representations.pass_through module

	pytext.models.representations.pooling module

	pytext.models.representations.pure_doc_attention module

	pytext.models.representations.representation_base module

	pytext.models.representations.seq_rep module

	pytext.models.representations.slot_attention module

	pytext.models.representations.sparse_transformer_sentence_encoder module

	pytext.models.representations.stacked_bidirectional_rnn module

	pytext.models.representations.traced_transformer_encoder module

	pytext.models.representations.transformer_sentence_encoder module

	pytext.models.representations.transformer_sentence_encoder_base module

	Module contents





	pytext.models.semantic_parsers package
	Subpackages
	pytext.models.semantic_parsers.rnng package
	Submodules

	pytext.models.semantic_parsers.rnng.rnng_constant module

	pytext.models.semantic_parsers.rnng.rnng_data_structures module

	pytext.models.semantic_parsers.rnng.rnng_parser module

	Module contents
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	pytext.models.seq_models package
	Submodules

	pytext.models.seq_models.attention module

	pytext.models.seq_models.base module

	pytext.models.seq_models.contextual_intent_slot module

	pytext.models.seq_models.conv_decoder module
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	pytext.models.utils module

	pytext.models.word_model module

	Module contents
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	Submodules
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	pytext.optimizer.adabelief module

	pytext.optimizer.fairseq_fp16_utils module

	pytext.optimizer.fp16_optimizer module

	pytext.optimizer.lamb module

	pytext.optimizer.madgrad module
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	pytext.optimizer.scheduler module

	pytext.optimizer.swa module
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	pytext.resources package
	Submodules

	pytext.resources.roberta module

	Module contents





	pytext.task package
	Submodules

	pytext.task.accelerator_lowering module

	pytext.task.disjoint_multitask module

	pytext.task.new_task module

	pytext.task.nop_decorator module

	pytext.task.quantize module
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	pytext.task.task module
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	Subpackages
	pytext.torchscript.seq2seq package
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	Submodules

	pytext.torchscript.tokenizer.bpe module

	pytext.torchscript.tokenizer.tokenizer module

	Module contents









	Submodules

	pytext.torchscript.batchutils module

	pytext.torchscript.module module

	pytext.torchscript.utils module

	pytext.torchscript.vocab module

	Module contents





	pytext.trainers package
	Submodules

	pytext.trainers.ensemble_trainer module

	pytext.trainers.hogwild_trainer module

	pytext.trainers.trainer module

	pytext.trainers.training_state module

	Module contents





	pytext.utils package
	Submodules

	pytext.utils.ascii_table module

	pytext.utils.config_utils module

	pytext.utils.cuda module

	pytext.utils.data module

	pytext.utils.distributed module

	pytext.utils.documentation module

	pytext.utils.embeddings module

	pytext.utils.file_io module

	pytext.utils.label module

	pytext.utils.lazy module

	pytext.utils.loss module

	pytext.utils.meter module

	pytext.utils.mobile_onnx module

	pytext.utils.model module

	pytext.utils.onnx module

	pytext.utils.path module

	pytext.utils.precision module

	pytext.utils.tensor module

	pytext.utils.test module

	pytext.utils.timing module

	pytext.utils.torch module

	pytext.utils.usage module

	Module contents












Submodules




pytext.builtin_task module


	
pytext.builtin_task.add_include(path)[source]

	Import tasks (and associated components) from the folder name.






	
pytext.builtin_task.register_builtin_tasks()[source]

	






pytext.main module


	
class pytext.main.Attrs[source]

	Bases: object






	
pytext.main.gen_config_impl(task_name, *args, **kwargs)[source]

	




	
pytext.main.run_single(rank: int, config_json: str, world_size: int, dist_init_method: Optional[str], metadata: Union[Dict[str, pytext.data.data_handler.CommonMetadata], pytext.data.data_handler.CommonMetadata, None], metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]])[source]

	




	
pytext.main.train_model_distributed(config, metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]])[source]

	






pytext.workflow module


	
class pytext.workflow.LogitsWriter(results: multiprocessing.context.BaseContext.Queue, output_path: str, use_gzip: bool, ndigits_precision: int)[source]

	Bases: object

Writes model logits to a file.


	The class is designed for use in an asynchronous process spawned by torch.multiprocessing.spawn, e.g.

	logits_writer = LogitsWriter(…)
logits_writer_ctx = torch.multiprocessing.spawn(logits_writer.run, join=False)
logits_writer_ctx.join()






	
run(process_index)[source]

	








	
pytext.workflow.batch_predict(model_file: str, examples: List[Dict[str, Any]])[source]

	




	
pytext.workflow.dict_zip(*dicts, value_only=False)[source]

	




	
pytext.workflow.export_saved_model_to_caffe2(saved_model_path: str, export_caffe2_path: str, output_onnx_path: str = None) → None[source]

	




	
pytext.workflow.export_saved_model_to_torchscript(saved_model_path: str, path: str, export_config: pytext.config.pytext_config.ExportConfig) → None[source]

	




	
pytext.workflow.get_logits(snapshot_path: str, use_cuda_if_available: bool, output_path: Optional[str] = None, test_path: Optional[str] = None, field_names: Optional[List[str]] = None, dump_raw_input: bool = False, batch_size: int = 16, ndigits_precision: int = 0, output_columns: Optional[List[int]] = None, use_gzip: bool = False, device_id: int = 0, fp16: bool = False)[source]

	




	
pytext.workflow.prepare_task(config: pytext.config.pytext_config.PyTextConfig, dist_init_url: str = None, device_id: int = 0, rank: int = 0, world_size: int = 1, metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]] = None, metadata: pytext.data.data_handler.CommonMetadata = None) → Tuple[pytext.task.task.Task_Deprecated, pytext.trainers.training_state.TrainingState][source]

	




	
pytext.workflow.prepare_task_metadata(config: pytext.config.pytext_config.PyTextConfig) → pytext.data.data_handler.CommonMetadata[source]

	Loading the whole dataset into cpu memory on every single processes could
cause OOMs for data parallel distributed training.
To avoid such practice, we move the operations that required loading the
whole dataset out of spawn, and pass the context to every single process.






	
pytext.workflow.reload_model_for_multi_export(config: pytext.config.pytext_config.PyTextConfig)[source]

	




	
pytext.workflow.save_and_export(config: pytext.config.pytext_config.PyTextConfig, task: pytext.task.task.Task_Deprecated, metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]] = None) → None[source]

	




	
pytext.workflow.save_pytext_snapshot(config: pytext.config.pytext_config.PyTextConfig) → None[source]

	




	
pytext.workflow.test_model(test_config: pytext.config.pytext_config.TestConfig, metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]], test_out_path: str) → Any[source]

	




	
pytext.workflow.test_model_from_snapshot_path(snapshot_path: str, use_cuda_if_available: bool, test_path: Optional[str] = None, metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]] = None, test_out_path: str = '', field_names: Optional[List[str]] = None)[source]

	




	
pytext.workflow.train_model(config: pytext.config.pytext_config.PyTextConfig, dist_init_url: str = None, device_id: int = 0, rank: int = 0, world_size: int = 1, metric_channels: Optional[List[pytext.metric_reporters.channel.Channel]] = None, metadata: pytext.data.data_handler.CommonMetadata = None) → Tuple[source]

	






Module contents


	
pytext.batch_predict_caffe2_model(pytext_model_file: str, caffe2_model_file: str, db_type: str = 'minidb', data_source: Optional[pytext.data.sources.data_source.DataSource] = None, use_cuda=False, task: Optional[pytext.task.new_task.NewTask] = None, train_config: Optional[pytext.config.pytext_config.PyTextConfig] = None, cache_size: int = 0)[source]

	Gets predictions from caffe2 model from a batch of examples.


	Parameters

	
	pytext_model_file – Path to pytext model file (required if task and
training config is not specified)


	caffe2_model_file – Path to caffe2 model file


	db_type – DB type to use for caffe2


	data_source – Data source for test examples


	use_cuda – Whether to turn on cuda processing


	task – The pytext task object


	train_config – The pytext training config


	cache_size – The LRU cache size to use for prediction. 0 = no cache,
-1 = boundless cache, [1, inf) = size of cache













	
pytext.create_predictor(config: pytext.config.pytext_config.PyTextConfig, model_file: Optional[str] = None, db_type: str = 'minidb', task: Optional[pytext.task.new_task.NewTask] = None, cache_size: int = 0) → Callable[[Mapping[str, str]], Mapping[str, numpy.array]][source]

	Create a simple prediction API from a training config and an exported caffe2
model file. This model file should be created by calling export on a trained
model snapshot.






	
pytext.load_config(filename: str) → pytext.config.pytext_config.PyTextConfig[source]

	Load a PyText configuration file from a file path.
See pytext.config.pytext_config for more info on configs.











          

      

      

    

  

    
      
          
            
  
pytext.common package


Submodules




pytext.common.constants module


	
class pytext.common.constants.BatchContext[source]

	Bases: object


	
IGNORE_LOSS = 'ignore_loss'

	




	
INDEX = 'row_index'

	




	
TASK_NAME = 'task_name'

	








	
class pytext.common.constants.DFColumn[source]

	Bases: object


	
ALIGNMENT = 'alignment'

	




	
CONTEXT_SEQUENCE = 'context_sequence'

	




	
DENSE_FEAT = 'dense_feat'

	




	
DICT_FEAT = 'dict_feat'

	




	
DOC_LABEL = 'doc_label'

	




	
DOC_WEIGHT = 'doc_weight'

	




	
LANGUAGE_ID = 'lang'

	




	
MODEL_FEATS = 'model_feats'

	




	
RAW_FEATS = 'raw_feats'

	




	
SEQLOGICAL = 'seqlogical'

	




	
SOURCE_FEATS = 'source_feats'

	




	
SOURCE_SEQUENCE = 'source_sequence'

	




	
TARGET_LABELS = 'target_labels'

	




	
TARGET_LOGITS = 'target_logits'

	




	
TARGET_PROBS = 'target_probs'

	




	
TARGET_SEQUENCE = 'target_sequence'

	




	
TARGET_TOKENS = 'target_tokens'

	




	
TOKEN_RANGE = 'token_range'

	




	
UTTERANCE = 'text'

	




	
WORD_LABEL = 'word_label'

	




	
WORD_WEIGHT = 'word_weight'

	








	
class pytext.common.constants.DatasetFieldName[source]

	Bases: object


	
CHAR_FIELD = 'char_feat'

	




	
CONTEXTUAL_TOKEN_EMBEDDING = 'contextual_token_embedding'

	




	
DENSE_FIELD = 'dense_feat'

	




	
DICT_FIELD = 'dict_feat'

	




	
DOC_LABEL_FIELD = 'doc_label'

	




	
DOC_WEIGHT_FIELD = 'doc_weight'

	




	
LANGUAGE_ID_FIELD = 'lang'

	




	
NUM_TOKENS = 'num_tokens'

	




	
RAW_DICT_FIELD = 'sparsefeat'

	




	
RAW_SEQUENCE = 'raw_sequence'

	




	
RAW_WORD_LABEL = 'raw_word_label'

	




	
SEQ_FIELD = 'seq_word_feat'

	




	
SEQ_LENS = 'seq_lens'

	




	
SOURCE_SEQ_FIELD = 'source_sequence'

	




	
TARGET_SEQ_FIELD = 'target_sequence'

	




	
TARGET_SEQ_LENS = 'target_seq_lens'

	




	
TEXT_FIELD = 'word_feat'

	




	
TOKENS = 'tokens'

	




	
TOKEN_INDICES = 'token_indices'

	




	
TOKEN_RANGE = 'token_range'

	




	
UTTERANCE_FIELD = 'utterance'

	




	
WORD_LABEL_FIELD = 'word_label'

	




	
WORD_WEIGHT_FIELD = 'word_weight'

	








	
class pytext.common.constants.PackageFileName[source]

	Bases: object


	
RAW_EMBED = 'pretrained_embed_raw'

	




	
SERIALIZED_EMBED = 'pretrained_embed_pt_serialized'

	








	
class pytext.common.constants.Padding[source]

	Bases: object


	
DEFAULT_LABEL_PAD_IDX = -1

	




	
WORD_LABEL_PAD = 'PAD_LABEL'

	




	
WORD_LABEL_PAD_IDX = 0

	








	
class pytext.common.constants.RawExampleFieldName[source]

	Bases: object


	
ROW_INDEX = 'row_index'

	








	
class pytext.common.constants.SpecialTokens[source]

	Bases: object


	
BOL = '__BEGIN_OF_LIST__'

	




	
BOS = '__BEGIN_OF_SENTENCE__'

	




	
BYTE_BOS = '^'

	




	
BYTE_EOS = '#'

	




	
BYTE_SPACE = ' '

	




	
EOL = '__END_OF_LIST__'

	




	
EOS = '__END_OF_SENTENCE__'

	




	
MASK = '__MASK__'

	




	
PAD = '__PAD__'

	




	
SELFIE_RAW_IMAGE = '__RAW_IMAGE__'

	




	
UNK = '__UNKNOWN__'

	








	
class pytext.common.constants.Stage[source]

	Bases: enum.Enum

An enumeration.


	
EVAL = 'Evaluation'

	




	
OTHERS = 'Others'

	




	
TEST = 'Test'

	




	
TRAIN = 'Training'

	








	
class pytext.common.constants.Token(input_str)[source]

	Bases: str






	
class pytext.common.constants.VocabMeta[source]

	Bases: object


	
EOS_SEQ = '</s_seq>'

	




	
EOS_TOKEN = '</s>'

	




	
INIT_SEQ = '<s_seq>'

	




	
INIT_TOKEN = '<s>'

	




	
PAD_SEQ = '<pad_seq>'

	




	
PAD_TOKEN = '<pad>'

	




	
UNK_NUM_TOKEN = '<unk>-NUM'

	




	
UNK_TOKEN = '<unk>'

	










pytext.common.utils module


	
pytext.common.utils.eprint(*args, **kwargs)[source]

	






Module contents







          

      

      

    

  

    
      
          
            
  
pytext.config package


Submodules




pytext.config.component module


	
class pytext.config.component.Component(config=None, *args, **kwargs)[source]

	Bases: object


	
classmethod from_config(config, *args, **kwargs)[source]

	








	
class pytext.config.component.ComponentMeta[source]

	Bases: type






	
class pytext.config.component.ComponentType[source]

	Bases: enum.Enum

An enumeration.


	
BATCHER = 'batcher'

	




	
BATCH_SAMPLER = 'batch_sampler'

	




	
COLUMN = 'column'

	




	
DATA_HANDLER = 'data_handler'

	




	
DATA_SOURCE = 'data_source'

	




	
DATA_TYPE = 'data_type'

	




	
EXPORTER = 'exporter'

	




	
FEATURIZER = 'featurizer'

	




	
LOSS = 'loss'

	




	
MASKING_FUNCTION = 'masking_function'

	




	
METRIC_REPORTER = 'metric_reporter'

	




	
MODEL = 'model'

	




	
MODEL2 = 'model2'

	




	
MODULE = 'module'

	




	
OPTIMIZER = 'optimizer'

	




	
PREDICTOR = 'predictor'

	




	
PRIVACY_ENGINE = 'privacy_engine'

	




	
SCHEDULER = 'scheduler'

	




	
SPARSIFIER = 'sparsifier'

	




	
TASK = 'task'

	




	
TENSORIZER = 'tensorizer'

	




	
TOKENIZER = 'tokenizer'

	




	
TRAINER = 'trainer'

	








	
class pytext.config.component.Registry[source]

	Bases: object


	
classmethod add(component_type: pytext.config.component.ComponentType, cls_to_add: Type[CT_co], config_cls: Type[CT_co])[source]

	




	
classmethod configs(component_type: pytext.config.component.ComponentType) → Tuple[Type[CT_co], ...][source]

	




	
classmethod get(component_type: pytext.config.component.ComponentType, config_cls: Type[CT_co]) → Type[CT_co][source]

	




	
classmethod subconfigs(config_cls: Type[CT_co]) → Tuple[Type[CT_co], ...][source]

	




	
classmethod values(component_type: pytext.config.component.ComponentType) → Tuple[Type[CT_co], ...][source]

	








	
exception pytext.config.component.RegistryError[source]

	Bases: Exception






	
pytext.config.component.create_component(component_type: pytext.config.component.ComponentType, config: Any, *args, **kwargs)[source]

	




	
pytext.config.component.create_data_handler(data_handler_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_exporter(exporter_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_featurizer(featurizer_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_loss(loss_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_metric_reporter(module_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_model(model_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_optimizer(optimizer_config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
pytext.config.component.create_predictor(predictor_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_privacy_engine(privacy_engine_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_scheduler(scheduler_config, optimizer, *args, **kwargs)[source]

	




	
pytext.config.component.create_sparsifier(sparsifier_config, *args, **kwargs)[source]

	




	
pytext.config.component.create_trainer(trainer_config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
pytext.config.component.get_component_name(obj)[source]

	Return the human-readable name of the class of obj.
Document the type of a config field and can be used as a Union value
in a json config.






	
pytext.config.component.register_tasks(task_cls: Union[Type[CT_co], List[Type[CT_co]]])[source]

	Task classes are already added to registry during declaration, pass them
as parameters here just to make sure they’re imported








pytext.config.config_adapter module


	
pytext.config.config_adapter.create_parameter(config, path_str, value)[source]

	




	
pytext.config.config_adapter.delete_parameter(config, path_str)[source]

	




	
pytext.config.config_adapter.deprecate(json_config, t)[source]

	




	
pytext.config.config_adapter.doc_model_deprecated(json_config)[source]

	Rename DocModel to DocModel_Deprecated.






	
pytext.config.config_adapter.downgrade_one_version(json_config)[source]

	




	
pytext.config.config_adapter.ensemble_task_deprecated(json_config)[source]

	Rename tasks with new API consistently






	
pytext.config.config_adapter.find_dicts_containing_key(json_config, key)[source]

	




	
pytext.config.config_adapter.find_parameter(config, path_str)[source]

	




	
pytext.config.config_adapter.fix_fl_local_optimizer_and_trainer(json_config)[source]

	a) Change FL local optimizer from optimizer:{SGD:{lr=0.1, momentum=0.2}}
to optimizer:{lr=0.1, momentum=0.2}
b) Replace trainer:{FLSyncTrainer:{foo}} by
trainer:{fl_trainer:{foo, type:SyncTrainer}}
Same for FLAsyncTrainer






	
pytext.config.config_adapter.flatten_deprecated_ensemble_config(json_config)[source]

	




	
pytext.config.config_adapter.get_json_config_iterator(json_config, lookup_key)[source]

	




	
pytext.config.config_adapter.get_name_from_options(export_config)[source]

	Reverse engineer which model is which based on recognized
export configurations. If the export configurations don’t adhere
to the set of recognized backends, then set target name to unknown






	
pytext.config.config_adapter.is_type_specifier(json_dict)[source]

	If a config object is a class, it might have a level which is a type specifier,
with one key corresponding to the name of whichever type it is. These types should
not be explicitly named in the path.






	
pytext.config.config_adapter.lm_model_deprecated(json_config)[source]

	Rename LM model to _Deprecated (LMTask is already deprecated in v5)






	
pytext.config.config_adapter.migrate_to_new_data_handler(task, columns)[source]

	




	
pytext.config.config_adapter.move_epoch_size(json_config)[source]

	




	
pytext.config.config_adapter.new_tasks_rename(json_config)[source]

	Rename tasks with new API consistently






	
pytext.config.config_adapter.old_tasks_deprecated(json_config)[source]

	Rename tasks with data_handler config to _Deprecated






	
pytext.config.config_adapter.register_adapter(from_version)[source]

	




	
pytext.config.config_adapter.register_down_grade_adapter(from_version)[source]

	




	
pytext.config.config_adapter.remove_docclassificationtask_deprecated(json_config)[source]

	




	
pytext.config.config_adapter.remove_lmtask_deprecated(json_config)[source]

	




	
pytext.config.config_adapter.rename(json_config, old_name, new_name)[source]

	




	
pytext.config.config_adapter.rename_bitransformer_inputs(json_config)[source]

	In “BiTransformer” model, rename input “characters” -> “bytes” and update subfields.






	
pytext.config.config_adapter.rename_fl_task(json_config)[source]

	




	
pytext.config.config_adapter.rename_parameter(config, old_path, new_path, transform=<function <lambda>>)[source]

	A powerful tool for writing config adapters, this allows you to specify
a JSON-style path for an old and new config parameter. For instance

rename_parameter(config, “task.data.epoch_size”, “task.trainer.batches_per_epoch”)

will look through the config for task.data.epoch_size, including moving through
explicitly specified types. If it’s specified, it will delete the value and
set it in task.trainer.num_batches_per_epoch instead, creating trainer as an empty
dictionary if necessary.






	
pytext.config.config_adapter.rename_tensorizer_vocab_params(json_config)[source]

	




	
pytext.config.config_adapter.update_to_version(json_config, expected_version=26)[source]

	




	
pytext.config.config_adapter.upgrade_export_config(json_config)[source]

	Upgrade model export related config fields to the new “export” section.






	
pytext.config.config_adapter.upgrade_if_xlm(json_config)[source]

	Make XLMModel Union changes for encoder and tokens config.
Since they are now unions, insert the old class into the config if
no class name is mentioned.






	
pytext.config.config_adapter.upgrade_one_version(json_config)[source]

	




	
pytext.config.config_adapter.upgrade_padding(json_config)[source]

	Upgrade config option padding_control to seq_padding_control.






	
pytext.config.config_adapter.upgrade_to_latest(json_config)[source]

	




	
pytext.config.config_adapter.v0_to_v1(json_config)[source]

	




	
pytext.config.config_adapter.v12_to_v13(json_config)[source]

	remove_output_encoded_layers(json_config)






	
pytext.config.config_adapter.v1_to_v2(json_config)[source]

	




	
pytext.config.config_adapter.v22_to_v23(json_config)[source]

	Upgrade by adding read_chunk_size option






	
pytext.config.config_adapter.v23_to_v22(json_config)[source]

	Upgrade by removing read_chunk_size option






	
pytext.config.config_adapter.v23_to_v24(json_config)[source]

	No-op since export_list is optional






	
pytext.config.config_adapter.v24_to_v23(json_config)[source]

	Downgrade by removing export_list option






	
pytext.config.config_adapter.v24_to_v25(json_config)[source]

	Upgrade by adding max_input_text_length option and default to None






	
pytext.config.config_adapter.v25_to_v24(json_config)[source]

	Downgrade by removing max_input_text_length option for SentencePieceTokenizer






	
pytext.config.config_adapter.v25_to_v26(json_config)[source]

	




	
pytext.config.config_adapter.v26_to_v25(json_config)[source]

	Downgrade by removing target option from all
exports in export_list






	
pytext.config.config_adapter.v2_to_v3(json_config)[source]

	Optimizer and Scheduler configs used to be part of the task config,
they now live in the trainer’s config.






	
pytext.config.config_adapter.v3_to_v4(json_config)[source]

	Key for provding the path for contextual token embedding has changed from
pretrained_model_embedding to contextual_token_embedding. This affects the
`features section of the config.






	
pytext.config.config_adapter.v6_to_v7(json_config)[source]

	Make LabelTensorizer expansible. If the labels field should be an instance of
LabelTensorizer, convert it to`{LabelTensorizer: labels}`.








pytext.config.contextual_intent_slot module


	
class pytext.config.contextual_intent_slot.ExtraField[source]

	Bases: object


	
DOC_WEIGHT = 'doc_weight'

	




	
RAW_WORD_LABEL = 'raw_word_label'

	




	
TOKEN_RANGE = 'token_range'

	




	
UTTERANCE = 'utterance'

	




	
WORD_WEIGHT = 'word_weight'

	








	
class pytext.config.contextual_intent_slot.ModelInput[source]

	Bases: object


	
CHAR = 'char_feat'

	




	
CONTEXTUAL_TOKEN_EMBEDDING = 'contextual_token_embedding'

	




	
DENSE = 'dense_feat'

	




	
DICT = 'dict_feat'

	




	
SEQ = 'seq_word_feat'

	




	
TEXT = 'word_feat'

	








	
class pytext.config.contextual_intent_slot.ModelInputConfig(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config


	
char_feat = None

	




	
contextual_token_embedding = None

	




	
dense_feat = None

	




	
dict_feat = None

	




	
seq_word_feat = <pytext.config.field_config.WordFeatConfig object>

	




	
word_feat = <pytext.config.field_config.WordFeatConfig object>

	










pytext.config.doc_classification module


	
class pytext.config.doc_classification.ExtraField[source]

	Bases: object


	
RAW_TEXT = 'text'

	








	
class pytext.config.doc_classification.ModelInput[source]

	Bases: object


	
CHAR_FEAT = 'char_feat'

	




	
CONTEXTUAL_TOKEN_EMBEDDING = 'contextual_token_embedding'

	




	
DENSE_FEAT = 'dense_feat'

	




	
DICT_FEAT = 'dict_feat'

	




	
SEQ_LENS = 'seq_lens'

	




	
WORD_FEAT = 'word_feat'

	








	
class pytext.config.doc_classification.ModelInputConfig(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config


	
char_feat = None

	




	
contextual_token_embedding = None

	




	
dense_feat = None

	




	
dict_feat = None

	




	
word_feat = <pytext.config.field_config.WordFeatConfig object>

	










pytext.config.field_config module


	
pytext.config.field_config.CharFeatConfig[source]

	alias of pytext.config.field_config.CharFeatConfig






	
pytext.config.field_config.ContextualTokenEmbeddingConfig[source]

	alias of pytext.config.field_config.ContextualTokenEmbeddingConfig






	
pytext.config.field_config.DictFeatConfig[source]

	alias of pytext.config.field_config.DictFeatConfig






	
class pytext.config.field_config.DocLabelConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
export_output_names = ['doc_scores']

	




	
label_weights = {}

	




	
target_prob = False

	








	
class pytext.config.field_config.EmbedInitStrategy[source]

	Bases: enum.Enum

An enumeration.


	
RANDOM = 'random'

	




	
ZERO = 'zero'

	








	
class pytext.config.field_config.FeatureConfig(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config


	
char_feat = None

	




	
contextual_token_embedding = None

	




	
dense_feat = None

	




	
dict_feat = None

	




	
seq_word_feat = None

	




	
word_feat = <pytext.config.field_config.WordFeatConfig object>

	








	
class pytext.config.field_config.FloatVectorConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
dim = 0

	




	
dim_error_check = False

	




	
export_input_names = ['float_vec_vals']

	








	
pytext.config.field_config.MLPFeatConfig[source]

	alias of pytext.config.field_config.MLPFeatConfig






	
class pytext.config.field_config.Target[source]

	Bases: object


	
DOC_LABEL = 'doc_label'

	




	
TARGET_LABEL_FIELD = 'target_label'

	




	
TARGET_LOGITS_FIELD = 'target_logit'

	




	
TARGET_PROB_FIELD = 'target_prob'

	








	
pytext.config.field_config.WordFeatConfig[source]

	alias of pytext.config.field_config.WordFeatConfig






	
class pytext.config.field_config.WordLabelConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
export_output_names = ['word_scores']

	




	
use_bio_labels = False

	










pytext.config.module_config module


	
class pytext.config.module_config.Activation[source]

	Bases: enum.Enum

An enumeration.


	
GELU = 'gelu'

	




	
GLU = 'glu'

	




	
LEAKYRELU = 'leakyrelu'

	




	
RELU = 'relu'

	




	
TANH = 'tanh'

	








	
class pytext.config.module_config.CNNParams(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
causal = False

	




	
dilated = False

	




	
kernel_num = 100

	




	
kernel_sizes = [3, 4]

	




	
weight_norm = False

	








	
class pytext.config.module_config.ExporterType[source]

	Bases: enum.Enum

An enumeration.


	
INIT_PREDICT = 'init_predict'

	




	
PREDICTOR = 'predictor'

	








	
pytext.config.module_config.ModuleConfig[source]

	alias of pytext.config.module_config.ModuleConfig






	
class pytext.config.module_config.PerplexityType[source]

	Bases: enum.Enum

An enumeration.


	
EOS = 'eos'

	




	
MAX = 'max'

	




	
MEAN = 'mean'

	




	
MEDIAN = 'median'

	




	
MIN = 'min'

	








	
class pytext.config.module_config.PoolingType[source]

	Bases: enum.Enum

An enumeration.


	
LOGSUMEXP = 'logsumexp'

	




	
MAX = 'max'

	




	
MEAN = 'mean'

	




	
NONE = 'none'

	








	
class pytext.config.module_config.SlotAttentionType[source]

	Bases: enum.Enum

An enumeration.


	
CONCAT = 'concat'

	




	
DOT = 'dot'

	




	
MULTIPLY = 'multiply'

	




	
NO_ATTENTION = 'no_attention'

	










pytext.config.pair_classification module


	
class pytext.config.pair_classification.ExtraField[source]

	Bases: object


	
UTTERANCE_PAIR = 'utterance'

	








	
class pytext.config.pair_classification.ModelInput[source]

	Bases: object


	
TEXT1 = 'text1'

	




	
TEXT2 = 'text2'

	








	
class pytext.config.pair_classification.ModelInputConfig(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config


	
text1 = <pytext.config.field_config.WordFeatConfig object>

	




	
text2 = <pytext.config.field_config.WordFeatConfig object>

	










pytext.config.pytext_config module


	
class pytext.config.pytext_config.ConfigBase(**kwargs)[source]

	Bases: object


	
items()[source]

	








	
class pytext.config.pytext_config.ConfigBaseMeta[source]

	Bases: type


	
annotations_and_defaults()[source]

	








	
class pytext.config.pytext_config.ExportConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
accelerate = []

	




	
batch_padding_control = None

	




	
export_caffe2_path = None

	




	
export_lite_path = None

	




	
export_onnx_path = '/tmp/model.onnx'

	




	
export_torchscript_path = None

	




	
inference_interface = None

	




	
seq_padding_control = None

	




	
target = ''

	




	
torchscript_quantize = False

	








	
exception pytext.config.pytext_config.InvalidMethodInvocation(message)[source]

	Bases: Exception






	
class pytext.config.pytext_config.LogitsConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.TestConfig


	
batch_size = 16

	




	
dump_raw_input = False

	




	
fp16 = False

	




	
gpus = 1

	




	
ndigits_precision = 0

	




	
output_columns = None

	




	
use_gzip = False

	








	
class pytext.config.pytext_config.PlaceHolder[source]

	Bases: object






	
class pytext.config.pytext_config.PyTextConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
accelerate

	




	
auto_resume_from_snapshot = False

	




	
batch_padding_control

	




	
debug_path = '/tmp/model.debug'

	




	
distributed_world_size = 1

	




	
export = <pytext.config.pytext_config.ExportConfig object>

	




	
export_caffe2_path

	




	
export_check(method_name)[source]

	




	
export_list = []

	




	
export_onnx_path

	




	
export_torchscript_path

	




	
get_export_accelerate(index)[source]

	




	
get_export_batch_padding_control(index)[source]

	




	
get_export_caffe2_path(index)[source]

	




	
get_export_inference_interface(index)[source]

	




	
get_export_onnx_path(index)[source]

	




	
get_export_seq_padding_control(index)[source]

	




	
get_export_target(index)[source]

	




	
get_export_torchscript_path(index)[source]

	




	
get_export_torchscript_quantize(index)[source]

	




	
get_first_config()[source]

	




	
gpu_streams_for_distributed_training = 1

	




	
include_dirs = None

	




	
inference_interface

	




	
load_snapshot_path = ''

	




	
modules_save_dir = ''

	




	
random_seed = 0

	Seed value to seed torch, python, and numpy random generators.






	
read_chunk_size = 1000000000

	




	
report_eval_results = False

	




	
report_test_results = True

	




	
save_all_checkpoints = False

	




	
save_module_checkpoints = False

	




	
save_snapshot_path = '/tmp/model.pt'

	




	
seq_padding_control

	




	
set_export_accelerate(acc, index)[source]

	




	
set_export_batch_padding_control(batch_padding_control, index)[source]

	




	
set_export_caffe2_path(p, index)[source]

	




	
set_export_inference_interface(inference_interface, index)[source]

	




	
set_export_onnx_path(p, index)[source]

	




	
set_export_seq_padding_control(seq_padding_control, index)[source]

	




	
set_export_target(tgt, index)[source]

	




	
set_export_torchscript_path(p, index)[source]

	




	
set_export_torchscript_quantize(quantize, index)[source]

	




	
target

	




	
test_out_path = '/tmp/test_out.txt'

	




	
torchscript_quantize

	




	
use_config_from_snapshot = True

	




	
use_cuda_for_testing = True

	




	
use_cuda_if_available = True

	




	
use_deterministic_cudnn = False

	Whether to allow CuDNN to behave deterministically.






	
use_fp16 = False

	




	
use_tensorboard = True

	








	
class pytext.config.pytext_config.TestConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
field_names = None

	Field names for the TSV. If this is not set, the first line of each file
will be assumed to be a header containing the field names.






	
test_out_path = ''

	




	
test_path = 'test.tsv'

	




	
use_cuda_if_available = True

	




	
use_fp16 = False

	




	
use_tensorboard = True

	










pytext.config.query_document_pairwise_ranking module


	
class pytext.config.query_document_pairwise_ranking.ModelInput[source]

	Bases: object


	
NEG_RESPONSE = 'neg_response'

	




	
POS_RESPONSE = 'pos_response'

	




	
QUERY = 'query'

	








	
class pytext.config.query_document_pairwise_ranking.ModelInputConfig(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config


	
neg_response = <pytext.config.field_config.WordFeatConfig object>

	




	
pos_response = <pytext.config.field_config.WordFeatConfig object>

	




	
query = <pytext.config.field_config.WordFeatConfig object>

	










pytext.config.serialize module


	
exception pytext.config.serialize.ConfigParseError[source]

	Bases: Exception






	
exception pytext.config.serialize.EnumTypeError[source]

	Bases: pytext.config.serialize.ConfigParseError






	
exception pytext.config.serialize.IncorrectTypeError[source]

	Bases: Exception






	
exception pytext.config.serialize.MissingValueError[source]

	Bases: pytext.config.serialize.ConfigParseError






	
exception pytext.config.serialize.UnionTypeError[source]

	Bases: pytext.config.serialize.ConfigParseError






	
exception pytext.config.serialize.ValueSerializationError[source]

	Bases: Exception






	
pytext.config.serialize.build_subclass_dict(subclasses)[source]

	




	
pytext.config.serialize.component_config_type_from_type_name(cls, type_name: str) → Type[CT_co][source]

	




	
pytext.config.serialize.config_from_json(cls, json_obj, ignore_fields=())[source]

	




	
pytext.config.serialize.config_to_json(cls, config_obj)[source]

	




	
pytext.config.serialize.parse_config(config_json)[source]

	Parse PyTextConfig object from parameter string or parameter file






	
pytext.config.serialize.pytext_config_from_json(json_obj, ignore_fields=(), auto_upgrade=True)[source]

	






pytext.config.utils module


	
pytext.config.utils.cast_str(to_type, value)[source]

	




	
pytext.config.utils.find_param(root, suffix, parent='')[source]

	Recursively look at all fields in config to find where suffix would fit.
This is used to change configs so that they don’t use default values.
Return the list of field paths matching.






	
pytext.config.utils.is_component_class(obj)[source]

	




	
pytext.config.utils.replace_param(root, path_list, value)[source]

	




	
pytext.config.utils.resolve_optional(type_v)[source]

	Deal with Optional implemented as Union[type, None]








Module contents







          

      

      

    

  

    
      
          
            
  
pytext.data package


Subpackages



	pytext.data.data_structures package
	Submodules

	pytext.data.data_structures.annotation module

	pytext.data.data_structures.node module

	Module contents





	pytext.data.featurizer package
	Submodules

	pytext.data.featurizer.featurizer module

	pytext.data.featurizer.simple_featurizer module

	Module contents





	pytext.data.sources package
	Submodules

	pytext.data.sources.conllu module

	pytext.data.sources.data_source module

	pytext.data.sources.dense_retrieval module

	pytext.data.sources.pandas module

	pytext.data.sources.session module

	pytext.data.sources.squad module

	pytext.data.sources.tsv module

	Module contents





	pytext.data.test package
	Submodules

	pytext.data.test.batch_sampler_test module

	pytext.data.test.data_test module

	pytext.data.test.dynamic_pooling_batcher_test module

	pytext.data.test.mask_tensorizers_test module

	pytext.data.test.pandas_data_source_test module

	pytext.data.test.round_robin_batchiterator_test module

	pytext.data.test.simple_featurizer_test module

	pytext.data.test.tensorizers_test module

	pytext.data.test.tokenizers_test module

	pytext.data.test.tsv_data_source_test module

	pytext.data.test.utils_test module

	Module contents





	pytext.data.tokenizers package
	Submodules

	pytext.data.tokenizers.tokenizer module

	Module contents












Submodules




pytext.data.batch_sampler module


	
class pytext.data.batch_sampler.AlternatingRandomizedBatchSampler(unnormalized_iterator_probs: Dict[str, float], second_unnormalized_iterator_probs: Dict[str, float])[source]

	Bases: pytext.data.batch_sampler.RandomizedBatchSampler

This sampler takes in a dictionary of iterators and returns batches alternating
between keys and probabilities specified by unnormalized_iterator_probs and
‘second_unnormalized_iterator_probs’, This is used for example in XLM
pre-training where we alternate between MLM and TLM batches.


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.data.batch_sampler.AlternatingRandomizedBatchSampler.Config)[source]

	








	
class pytext.data.batch_sampler.BaseBatchSampler[source]

	Bases: pytext.config.component.Component


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.config.component.Component.Config)[source]

	








	
class pytext.data.batch_sampler.EvalBatchSampler[source]

	Bases: pytext.data.batch_sampler.BaseBatchSampler

This sampler takes in a dictionary of Iterators and returns batches
associated with each key in the dictionary. It guarentees that we  will see
each batch associated with each key exactly once in the epoch.

Example

Iterator 1: [A, B, C, D], Iterator 2: [a, b]

Output: [A, B, C, D, a, b]


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	Loop through each key in the input dict and generate batches from
the iterator associated with that key.


	Parameters

	iterators – Dictionary of iterators














	
class pytext.data.batch_sampler.NaturalBatchSampler(dataset_counts: Dict[str, int])[source]

	Bases: pytext.data.batch_sampler.RandomizedBatchSampler

This sampler iterates over all the datasets, sampling according to
the weighted number of samples in each dataset.


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.data.batch_sampler.NaturalBatchSampler.Config)[source]

	








	
class pytext.data.batch_sampler.RandomizedBatchSampler(unnormalized_iterator_probs: Dict[str, float])[source]

	Bases: pytext.data.batch_sampler.BaseBatchSampler

This sampler takes in a dictionary of iterators and returns batches according
to the specified probabilities by unnormalized_iterator_probs. We cycle through
the iterators (restarting any that “run out”) indefinitely. Set batches_per_epoch
in Trainer.Config.

Example

Iterator A: [A, B, C, D],  Iterator B: [a, b]

batches_per_epoch = 3, unnormalized_iterator_probs = {“A”: 0, “B”: 1}
Epoch 1 = [a, b, a]
Epoch 2 = [b, a, b]


	Parameters

	unnormalized_iterator_probs (Dict[str, float]) – Iterator sampling probabilities.
The keys should be the same as the keys of the underlying iterators, and the
values will be normalized to sum to 1.






	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.data.batch_sampler.RandomizedBatchSampler.Config)[source]

	








	
class pytext.data.batch_sampler.RoundRobinBatchSampler(iter_to_set_epoch: Optional[str] = None)[source]

	Bases: pytext.data.batch_sampler.BaseBatchSampler

This sampler takes a dictionary of Iterators and returns batches in a round
robin fashion till a the end of one of the iterators is reached. The end
is specified by iter_to_set_epoch.

If iter_to_set_epoch is set, cycle batches from each iterator until one
epoch of the target iterator is fulfilled. Iterators with fewer batches
than the target iterator are repeated, so they never run out.

If iter_to_set_epoch is None, cycle over batches from each iterator until the
shortest iterator completes one epoch.

Example

Iterator 1: [A, B, C, D],  Iterator 2: [a, b]

iter_to_set_epoch = “Iterator 1”
Output: [A, a, B, b, C, a, D, b]

iter_to_set_epoch = None
Output: [A, a, B, b]


	Parameters

	iter_to_set_epoch (Optional[str]) – Name of iterator to define epoch size.
If this is not set, epoch size defaults to the length of
the shortest iterator.






	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	Loop through each key in the input dict and generate batches from
the iterator associated with that key until the target iterator reaches
its end.


	Parameters

	iterators – Dictionary of iterators










	
classmethod from_config(config: pytext.data.batch_sampler.RoundRobinBatchSampler.Config)[source]

	








	
pytext.data.batch_sampler.extract_iterator_properties(input_iterator_probs: Dict[str, float])[source]

	Helper function for RandomizedBatchSampler and AlternatingRandomizedBatchSampler
to generate iterator properties: iterator_names and iterator_probs.






	
pytext.data.batch_sampler.select_key_and_batch(iterator_names: Dict[str, str], iterator_probs: Dict[str, float], iter_dict: Dict[str, collections.abc.Iterator], iterators: Dict[str, collections.abc.Iterator])[source]

	Helper function for RandomizedBatchSampler and AlternatingRandomizedBatchSampler
to select a key from iterator_names using iterator_probs and return a batch
for the selected key using iter_dict and iterators.








pytext.data.bert_tensorizer module


	
class pytext.data.bert_tensorizer.BERTTensorizer(columns: List[str] = ['text'], vocab: pytext.data.utils.Vocabulary = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, max_seq_len: int = 256, **kwargs)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizerBase

Tensorizer for BERT tasks.  Works for single sentence, sentence pair, triples etc.


	
classmethod from_config(config: pytext.data.bert_tensorizer.BERTTensorizer.Config, **kwargs)[source]

	from_config parses the config associated with the tensorizer and
creates both the tokenizer and the Vocabulary object. The extra arguments
passed as kwargs allow us to reuse thie function with variable number
of arguments (eg: for classes which derive from this class).










	
class pytext.data.bert_tensorizer.BERTTensorizerBase(columns: List[str] = ['text'], vocab: pytext.data.utils.Vocabulary = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, max_seq_len: int = 256, base_tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Base Tensorizer class for all BERT style models including XLM,
RoBERTa and XLM-R.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
initialize(vocab_builder=None, from_scratch=True)[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row: Dict[KT, VT]) → Tuple[Any, ...][source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.






	
sort_key(row)[source]

	




	
tensorize(batch) → Tuple[torch.Tensor, ...][source]

	Convert instance level vectors into batch level tensors.






	
tensorizer_script_impl = None

	








	
class pytext.data.bert_tensorizer.BERTTensorizerBaseScriptImpl(tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer, vocab: pytext.data.utils.Vocabulary, max_seq_len: int)[source]

	Bases: pytext.data.tensorizers.TensorizerScriptImpl


	
forward(inputs: pytext.torchscript.utils.ScriptBatchInput) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor][source]

	Wire up tokenize(), numberize() and tensorize() functions for data
processing.
When export to TorchScript, the wrapper module should choose to use
texts or pre_tokenized based on the TorchScript tokenizer
implementation (e.g use external tokenizer such as Yoda or not).






	
numberize(per_sentence_tokens: List[List[Tuple[str, int, int]]]) → Tuple[List[int], List[int], int, List[int]][source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.


	Parameters

	
	per_sentence_tokens – list of tokens per sentence level in one row,


	token represented by token string, start and end indices. (each) – 






	Returns

	List[int], a list of token ids, concatenate all
sentences token ids.
segment_labels: List[int], denotes each token belong to
which sentence.
seq_len: int, tokens length
positions: List[int], token positions



	Return type

	tokens










	
tensorize(tokens_2d: List[List[int]], segment_labels_2d: List[List[int]], seq_lens_1d: List[int], positions_2d: List[List[int]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor][source]

	Convert instance level vectors into batch level tensors.






	
tokenize(row_text: Optional[List[str]], row_pre_tokenized: Optional[List[List[str]]]) → List[List[Tuple[str, int, int]]][source]

	This function convert raw inputs into tokens, each token is represented
by token(str), start and end indices in the raw inputs. There are two
possible inputs to this function depends if the tokenized in implemented
in TorchScript or not.

Case 1: Tokenizer has a full TorchScript implementation, the input will
be a list of sentences (in most case it is single sentence or a pair).

Case 2: Tokenizer have partial or no TorchScript implementation, in most
case, the tokenizer will be host in Yoda, the input will be a list of
pre-processed tokens.


	Returns

	tokens per sentence level, each token is
represented by token(str), start and end indices.



	Return type

	per_sentence_tokens










	
torchscriptify()[source]

	








	
class pytext.data.bert_tensorizer.BERTTensorizerScriptImpl(tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer, vocab: pytext.data.utils.Vocabulary, max_seq_len: int)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizerBaseScriptImpl






	
pytext.data.bert_tensorizer.build_fairseq_vocab(vocab_file: str, dictionary_class: fairseq.data.dictionary.Dictionary = <class 'fairseq.data.dictionary.Dictionary'>, special_token_replacements: Dict[str, pytext.common.constants.Token] = None, max_vocab: int = -1, min_count: int = -1, tokens_to_add: Optional[List[str]] = None) → pytext.data.utils.Vocabulary[source]

	Function builds a PyText vocabulary for models pre-trained using Fairseq
modules. The dictionary class can take any Fairseq Dictionary class
and is used to load the vocab file.








pytext.data.data module


	
class pytext.data.data.BatchData(raw_data, numberized)[source]

	Bases: tuple


	
numberized

	Alias for field number 1






	
raw_data

	Alias for field number 0










	
class pytext.data.data.Batcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16)[source]

	Bases: pytext.config.component.Component

Batcher designed to batch rows of data, before padding.


	
batchify(iterable: Iterable[pytext.data.sources.data_source.RawExample], sort_key=None, stage=<Stage.TRAIN: 'Training'>)[source]

	Group rows by batch_size.  Assume iterable of dicts, yield dict of lists.
The last batch will be of length len(iterable) % batch_size.






	
classmethod from_config(config: pytext.data.data.Batcher.Config)[source]

	








	
class pytext.data.data.Data(data_source: pytext.data.sources.data_source.DataSource, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], batcher: pytext.data.data.Batcher = None, sort_key: Optional[str] = None, in_memory: Optional[bool] = True, init_tensorizers: Optional[bool] = True, init_tensorizers_from_scratch: Optional[bool] = True)[source]

	Bases: pytext.config.component.Component

Data is an abstraction that handles all of the following:


	Initialize model metadata parameters


	Create batches of tensors for model training or prediction




It can accomplish these in any way it needs to. The base implementation
utilizes pytext.data.sources.DataSource, and sends batches to
pytext.data.tensorizers.Tensorizer to create tensors.

The tensorizers dict passed to the initializer should be considered something like
a signature for the model. Each batch should be a dictionary with the same keys
as the tensorizers dict, and values should be tensors arranged in the way
specified by that tensorizer. The tensorizers dict doubles as a simple baseline
implementation of that same signature, but subclasses of Data can override the
implementation using other methods. This value is how the model specifies what
inputs it’s looking for.


	
add_row_indices(rows)[source]

	




	
batches(stage: pytext.common.constants.Stage, data_source=None, load_early=False)[source]

	Create batches of tensors to pass to model train_batch.
This function yields dictionaries that mirror the tensorizers dict passed to
__init__, ie. the keys will be the same, and the tensors will be the shape
expected from the respective tensorizers.

stage is used to determine which data source is used to create batches.
if data_source is provided, it is used instead of the configured data_sorce
this is to allow setting a different data_source for testing a model.

Passing in load_early = True disables loading all data in memory and using
PoolingBatcher, so that we get the first batch as quickly as possible.






	
cache(numberized_rows, stage)[source]

	




	
classmethod from_config(config: pytext.data.data.Data.Config, schema: Dict[str, Type[CT_co]], tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], rank=0, world_size=1, init_tensorizers=True, **kwargs)[source]

	




	
numberize_rows(rows)[source]

	








	
class pytext.data.data.PoolingBatcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16, pool_num_batches=1000, num_shuffled_pools=1)[source]

	Bases: pytext.data.data.Batcher

Batcher that shuffles and (if requested) sorts data.

Rationale

There is a trade-off between having batches of data that are truly randomly
shuffled, and batches of data that are efficiently padded. If we wanted
to maximise the efficiency of padding (i.e. minimise the amount of padding
that is needed), we would have to enforce that all inputs of a similar
length appear in the same batch. This however would lead to a dramatic
decrease in the randomness of batches. On the other end of the spectrum,
if we wanted to maximise randomness, we would often end up with inputs of
wildly different lengths in the same batch, which would lead to a lot of
padding.

Operation

This batcher uses a multi-staged approach.


	It first loads a number of “pools” of data, and shuffles them (this is
controlled by num_shuffled_pools).


	It then splits up the shuffled data sequentially into individual pools,
and the examples within each pool are sorted (if requested).


	Finally, each pool is split up sequentially into batches, and yielded.
If sorting was requested in step #2, the order in which the batches are
yielded is randomised.




The size of a pool is expressed as a multiple of the batch size, and is
controlled by pool_num_batches.

Examples

Assuming sorting is enabled, with the default settings of
pool_num_batches: 1000 and num_shuffled_pools: 1, a pool of
1k * batch_size examples is loaded, sorted by length, and split up into
1k batches. These batches are then yielded in random order. Once they run
out, a new pool is loaded, and the process is repeated. An advantage of
this approach is that padding will be somewhat reduced. A disadvantage is
that, for every epoch, the first 1k batches will be always the same (albeit
in a different order).

On the other hand, specifying pool_num_batches: 1000 and
num_shuffled_pools: 1000 would achieve the following:
1k * 1k * batch_size examples are loaded, and shuffled. These are then
split up into pools of size 1k * batch_size, which are then sorted
internally, split into individual batches, and yielded in random order.
Compared to the previous example, we no longer have the problem that the
first 1k batches are always the same in each epoch, but we’ve had to load
in memory 1M examples.


	
batchify(iterable: Iterable[pytext.data.sources.data_source.RawExample], sort_key=None, stage=<Stage.TRAIN: 'Training'>)[source]

	From an iterable of dicts, yield dicts of lists:


	Load num_shuffled_pools pools of data, and shuffle them.


	Load a pool (batch_size * pool_num_batches examples).


	Sort rows, if necessary.


	Shuffle the order in which the batches are returned, if necessary.









	
classmethod from_config(config: pytext.data.data.PoolingBatcher.Config)[source]

	




	
get_batch_size(stage: pytext.common.constants.Stage) → int[source]

	








	
class pytext.data.data.RowData(raw_data, numberized)[source]

	Bases: tuple


	
numberized

	Alias for field number 1






	
raw_data

	Alias for field number 0










	
pytext.data.data.generator_iterator(fn)[source]

	Turn a generator into a GeneratorIterator-wrapped function.
Effectively this allows iterating over a generator multiple times by recording
the call arguments, and calling the generator with them anew each item __iter__
is called on the returned object.






	
pytext.data.data.pad_and_tensorize_batches(tensorizers, batches)[source]

	




	
pytext.data.data.zip_dicts(dicts)[source]

	






pytext.data.data_handler module


	
class pytext.data.data_handler.BatchIterator(batches, processor, include_input=True, include_target=True, include_context=True, is_train=True, num_batches=0)[source]

	Bases: object

BatchIterator is a wrapper of TorchText. Iterator that provide flexibility to
map batched data to a tuple of (input, target, context) and other additional
steps such as dealing with distributed training.


	Parameters

	
	batches (Iterator[TorchText.Batch]) – iterator of TorchText.Batch, which
shuffles/batches the data in __iter__ and return a batch of data in
__next__


	processor – function to run after getting batched data from TorchText.Iterator,
the function should define a way to map to data into
(input, target, context)


	include_input (bool) – if input data should be returned, default is true


	include_target (bool) – if target data should be returned, default is true


	include_context (bool) – if context data should be returned, default is true


	is_train (bool) – if the batch data is for training


	num_batches (int) – total batches to generate, this param if for distributed
training due to a limitation in PyTorch’s distributed training backend
that enforces all the parallel workers to have the same number of batches
we workaround it by adding dummy batches at the end













	
class pytext.data.data_handler.CommonMetadata[source]

	Bases: object






	
class pytext.data.data_handler.DataHandler(raw_columns: List[str], labels: Dict[str, pytext.fields.field.Field], features: Dict[str, pytext.fields.field.Field], featurizer: pytext.data.featurizer.featurizer.Featurizer, extra_fields: Dict[str, pytext.fields.field.Field] = None, text_feature_name: str = 'word_feat', shuffle: bool = True, sort_within_batch: bool = True, train_path: str = 'train.tsv', eval_path: str = 'eval.tsv', test_path: str = 'test.tsv', train_batch_size: int = 128, eval_batch_size: int = 128, test_batch_size: int = 128, max_seq_len: int = -1, pass_index: bool = True, column_mapping: Dict[str, str] = None, **kwargs)[source]

	Bases: pytext.config.component.Component

DataHandler is the central place to prepare data for model training/testing.
The class is responsible of:


	Define pipeline to process data and generate batch of tensors to be
consumed by model. Each batch is a (input, target, extra_data) tuple, in
which input can be feed directly into model.


	Initialize global context, such as build vocab, load pretrained embeddings.
Store the context as metadata, and provide function to serialize/deserialize
the metadata




The data processing pipeline contains the following steps:


	Read data from file into a list of raw data examples


	Convert each row of row data to a TorchText Example. This logic happens
in process_row function and will:


	Invoke featurizer, which contains data processing steps to apply
for both training and inference time, e.g: tokenization


	Use the raw data and results from featurizer to do any preprocessing






	Generate a TorchText.Dataset that contains the list of Example, the Dataset
also has a list of TorchText.Field, which defines how to do padding and
numericalization while batching data.


	Return a BatchIterator which will give a tuple of (input, target, context)
tensors for each iteration. By default the tensors have a 1:1 mapping to
the TorchText.Field fields, but this behavior can be overwritten by
_input_from_batch, _target_from_batch, _context_from_batch functions.





	
raw_columns

	columns to read from data source. The order should
match the data stored in that file.


	Type

	List[str]










	
featurizer

	perform data preprocessing that should be shared
between training and inference


	Type

	Featurizer










	
features

	a dict of name -> field that used to process data
as model input


	Type

	Dict[str, Field]










	
labels

	a dict of name -> field that used to process data
as training target


	Type

	Dict[str, Field]










	
extra_fields

	fields that process any extra data used
neither as model input nor target. This is None by default


	Type

	Dict[str, Field]










	
text_feature_name

	name of the text field, used to define the default
sort key of data


	Type

	str










	
shuffle

	if the dataset should be shuffled, true by default


	Type

	bool










	
sort_within_batch

	if data within same batch should be sorted, true
by default


	Type

	bool










	
train_path

	path of training data file


	Type

	str










	
eval_path

	path of evaluation data file


	Type

	str










	
test_path

	path of test data file


	Type

	str










	
train_batch_size

	training batch size, 128 by default


	Type

	int










	
eval_batch_size

	evaluation batch size, 128 by default


	Type

	int










	
test_batch_size

	test batch size, 128 by default


	Type

	int










	
max_seq_len

	maximum length of tokens to keep in sequence


	Type

	int










	
pass_index

	if the original index of data in the batch should be
passed along to downstream steps, default is true


	Type

	bool










	
gen_dataset(data: Iterable[Dict[str, Any]], include_label_fields: bool = True, shard_range: Tuple[int, int] = None) → torchtext.legacy.data.dataset.Dataset[source]

	Generate torchtext Dataset from raw in memory data.
:returns: dataset (TorchText.Dataset)






	
gen_dataset_from_path(path: str, rank: int = 0, world_size: int = 1, include_label_fields: bool = True, use_cache: bool = True) → torchtext.legacy.data.dataset.Dataset[source]

	Generate a dataset from file
:returns: dataset (TorchText.Dataset)






	
get_eval_iter()[source]

	




	
get_predict_iter(data: Iterable[Dict[str, Any]], batch_size: Optional[int] = None)[source]

	




	
get_test_iter()[source]

	




	
get_test_iter_from_path(test_path: str, batch_size: int) → pytext.data.data_handler.BatchIterator[source]

	




	
get_test_iter_from_raw_data(test_data: List[Dict[str, Any]], batch_size: int) → pytext.data.data_handler.BatchIterator[source]

	




	
get_train_iter(rank: int = 0, world_size: int = 1)[source]

	




	
get_train_iter_from_path(train_path: str, batch_size: int, rank: int = 0, world_size: int = 1) → pytext.data.data_handler.BatchIterator[source]

	Generate data batch iterator for training data. See _get_train_iter() for
details


	Parameters

	
	train_path (str) – file path of training data


	batch_size (int) – batch size


	rank (int) – used for distributed training, the rank of current Gpu,
don’t set it to anything but 0 for non-distributed training


	world_size (int) – used for distributed training, total number of Gpu













	
get_train_iter_from_raw_data(train_data: List[Dict[str, Any]], batch_size: int, rank: int = 0, world_size: int = 1) → pytext.data.data_handler.BatchIterator[source]

	




	
init_feature_metadata(train_data: torchtext.legacy.data.dataset.Dataset, eval_data: torchtext.legacy.data.dataset.Dataset, test_data: torchtext.legacy.data.dataset.Dataset)[source]

	




	
init_metadata()[source]

	Initialize metadata using data from configured path






	
init_metadata_from_path(train_path, eval_path, test_path)[source]

	Initialize metadata using data from file






	
init_metadata_from_raw_data(*data)[source]

	Initialize metadata using in memory data






	
init_target_metadata(train_data: torchtext.legacy.data.dataset.Dataset, eval_data: torchtext.legacy.data.dataset.Dataset, test_data: torchtext.legacy.data.dataset.Dataset)[source]

	




	
load_metadata(metadata: pytext.data.data_handler.CommonMetadata)[source]

	Load previously saved metadata






	
load_vocab(vocab_file, vocab_size, lowercase_tokens: bool = False)[source]

	Loads items into a set from a file containing one item per line.
Items are added to the set from top of the file to bottom.
So, the items in the file should be ordered by a preference (if any), e.g.,
it makes sense to order tokens in descending order of frequency in corpus.


	Parameters

	
	vocab_file (str) – vocab file to load


	vocab_size (int) – maximum tokens to load, will only load the first n if
the actual vocab size is larger than this parameter


	lowercase_tokens (bool) – if the tokens should be lowercased













	
metadata_to_save()[source]

	Save metadata, pretrained_embeds_weight should be excluded






	
preprocess(data: Iterable[Dict[str, Any]])[source]

	preprocess the raw data to create TorchText.Example, this is the second
step in whole processing pipeline
:returns: data (Generator[Dict[str, Any]])






	
preprocess_row(row_data: Dict[str, Any]) → Dict[str, Any][source]

	preprocess steps for a single input row, sub class should override it






	
read_from_file(file_name: str, columns_to_use: Union[Dict[str, int], List[str]]) → Generator[Dict[KT, VT], None, None][source]

	Read data from csv file. Input file format is required to be
tab-separated columns


	Parameters

	
	file_name (str) – csv file name


	columns_to_use (Union[Dict[str, int], List[str]]) – either a list of
column names or a dict of column name -> column index in the file













	
sort_key(example: torchtext.legacy.data.example.Example) → Any[source]

	How to sort data in every batch, default behavior is by the length of input
text
:param example: one torchtext example
:type example: Example












pytext.data.dense_retrieval_tensorizer module


	
class pytext.data.dense_retrieval_tensorizer.BERTContextTensorizerForDenseRetrieval(columns: List[str] = ['text'], vocab: pytext.data.utils.Vocabulary = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, max_seq_len: int = 256, **kwargs)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizer

Methods numberize() and tensorize() implement https://fburl.com/an4fv7m1.


	
numberize(row: Dict[KT, VT]) → Tuple[Any, ...][source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model. It works off of one sample.






	
tensorize(batch)[source]

	Works off of a batch that’s numerized.










	
class pytext.data.dense_retrieval_tensorizer.PositiveLabelTensorizerForDenseRetrieval(label_column: str = 'label', allow_unknown: bool = False, pad_in_vocab: bool = False, label_vocab: Optional[List[str]] = None, label_vocab_file: Optional[str] = None, is_input: bool = False, add_labels: Optional[List[str]] = None)[source]

	Bases: pytext.data.tensorizers.LabelTensorizer


	
numberize(row: Dict[KT, VT])[source]

	Numberize labels.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.dense_retrieval_tensorizer.RoBERTaContextTensorizerForDenseRetrieval(columns: List[str] = ['text'], vocab: Optional[pytext.data.utils.Vocabulary] = None, tokenizer: Optional[pytext.data.tokenizers.tokenizer.Tokenizer] = None, max_seq_len: int = 256)[source]

	Bases: pytext.data.dense_retrieval_tensorizer.BERTContextTensorizerForDenseRetrieval, pytext.data.roberta_tensorizer.RoBERTaTensorizer


	
classmethod from_config(config: pytext.data.dense_retrieval_tensorizer.RoBERTaContextTensorizerForDenseRetrieval.Config)[source]

	from_config parses the config associated with the tensorizer and
creates both the tokenizer and the Vocabulary object. The extra arguments
passed as kwargs allow us to reuse thie function with variable number
of arguments (eg: for classes which derive from this class).












pytext.data.disjoint_multitask_data module


	
class pytext.data.disjoint_multitask_data.DisjointMultitaskData(data_dict: Dict[str, pytext.data.data.Data], samplers: Dict[pytext.common.constants.Stage, pytext.data.batch_sampler.BaseBatchSampler], test_key: str = None, task_key: str = 'task_name')[source]

	Bases: pytext.data.data.Data

Wrapper for doing multitask training using multiple data objects.
Takes a dictionary of data objects, does round robin over their
iterators using BatchSampler.


	Parameters

	
	config (Config) – Configuration object of type DisjointMultitaskData.Config.


	data_dict (Dict[str, Data]) – Data objects to do roundrobin over.


	*args (type) – Extra arguments to be passed down to sub data handlers.


	**kwargs (type) – Extra arguments to be passed down to sub data handlers.









	
data_dict

	Data handlers to do roundrobin over.


	Type

	type










	
batches(stage: pytext.common.constants.Stage, data_source=None, load_early=False)[source]

	Yield batches from each task, sampled according to a given sampler.
This batcher additionally exposes a task name in the batch to allow the model
to filter examples to the appropriate tasks.






	
classmethod from_config(config: pytext.data.disjoint_multitask_data.DisjointMultitaskData.Config, data_dict: Dict[str, pytext.data.data.Data], task_key: str = 'task_name', rank=0, world_size=1, init_tensorizers=True)[source]

	










pytext.data.disjoint_multitask_data_handler module


	
class pytext.data.disjoint_multitask_data_handler.DisjointMultitaskDataHandler(config: pytext.data.disjoint_multitask_data_handler.DisjointMultitaskDataHandler.Config, data_handlers: Dict[str, pytext.data.data_handler.DataHandler], target_task_name: Optional[str] = None, *args, **kwargs)[source]

	Bases: pytext.data.data_handler.DataHandler

Wrapper for doing multitask training using multiple data handlers.
Takes a dictionary of data handlers, does round robin over their
iterators using RoundRobinBatchIterator.


	Parameters

	
	config (Config) – Configuration object of type DisjointMultitaskDataHandler.Config.


	data_handlers (Dict[str, DataHandler]) – Data handlers to do roundrobin over.


	target_task_name (Optional[str]) – Used to select best epoch, and set batch_per_epoch.


	*args (type) – Extra arguments to be passed down to sub data handlers.


	**kwargs (type) – Extra arguments to be passed down to sub data handlers.









	
data_handlers

	Data handlers to do roundrobin over.


	Type

	type










	
target_task_name

	Used to select best epoch, and set batch_per_epoch.


	Type

	type










	
upsample

	If upsample, keep cycling over each iterator in round-robin.
Iterators with less batches will get more passes.  If False, we do single
pass over each iterator, the ones which run out will sit idle.  This is
used for evaluation.  Default True.


	Type

	bool










	
get_eval_iter() → pytext.data.data_handler.BatchIterator[source]

	




	
get_test_iter() → pytext.data.data_handler.BatchIterator[source]

	




	
get_train_iter(rank: int = 0, world_size: int = 1) → Tuple[pytext.data.data_handler.BatchIterator, ...][source]

	




	
init_metadata()[source]

	Initialize metadata using data from configured path






	
load_metadata(metadata)[source]

	Load previously saved metadata






	
metadata_to_save()[source]

	Save metadata, pretrained_embeds_weight should be excluded










	
class pytext.data.disjoint_multitask_data_handler.RoundRobinBatchIterator(iterators: Dict[str, pytext.data.data_handler.BatchIterator], upsample: bool = True, iter_to_set_epoch: Optional[str] = None)[source]

	Bases: pytext.data.data_handler.BatchIterator

We take a dictionary of BatchIterators and do round robin over them in a cycle.
The below describes the behavior for one epoch, with the example

Iterator 1: [A, B, C, D],  Iterator 2: [a, b]


	If upsample is True:

	If iter_to_set_epoch is set, cycle batches from each iterator until one epoch
of the target iterator is fulfilled. Iterators with fewer batches than the
target iterator are repeated, so they never run out.

iter_to_set_epoch = “Iterator 1”
Output: [A, a, B, b, C, a, D, b]

If iter_to_set_epoch is None, cycle over batches from each iterator until the
shortest iterator completes one epoch.

Output: [A, a, B, b]



	If upsample is False:

	Iterate over batches from one epoch of each iterator, with the order among
iterators uniformly shuffled.

Possible output: [a, A, B, C, b, D]






	Parameters

	
	iterators (Dict[str, BatchIterator]) – Iterators to do roundrobin over.


	upsample (bool) – If upsample, keep cycling over each iterator in round-robin.
Iterators with less batches will get more passes.  If False, we do single
pass over each iterator, in random order. Evaluation will use upsample=False.
Default True.


	iter_to_set_epoch (Optional[str]) – Name of iterator to define epoch size.
If upsample is True and this is not set, epoch size defaults to the length of
the shortest iterator. If upsample is False, this argument is not used.









	
iterators

	Iterators to do roundrobin over.


	Type

	Dict[str, BatchIterator]










	
upsample

	Whether to upsample iterators with fewer batches.


	Type

	bool










	
iter_to_set_epoch

	Name of iterator to define epoch size.


	Type

	str










	
classmethod cycle(iterator)[source]

	










pytext.data.dynamic_pooling_batcher module


	
class pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config


	
end_batch_size = 256

	




	
epoch_period = 10

	




	
start_batch_size = 32

	




	
step_size = 1

	








	
class pytext.data.dynamic_pooling_batcher.DynamicPoolingBatcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16, pool_num_batches=1000, num_shuffled_pools=1, scheduler_config=<pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig object>)[source]

	Bases: pytext.data.data.PoolingBatcher

Allows dynamic batch training, extends pooling batcher with a scheduler
config, which specifies how batch size should increase


	
batchify(iterable: Iterable[pytext.data.sources.data_source.RawExample], sort_key=None, stage=<Stage.TRAIN: 'Training'>)[source]

	From an iterable of dicts, yield dicts of lists:


	Load num_shuffled_pools pools of data, and shuffle them.


	Load a pool (batch_size * pool_num_batches examples).


	Sort rows, if necessary.


	Shuffle the order in which the batches are returned, if necessary.









	
compute_dynamic_batch_size(curr_epoch: int, scheduler_config: pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig, curr_steps: int) → int[source]

	




	
finished_dynamic() → bool[source]

	




	
classmethod from_config(config: pytext.data.dynamic_pooling_batcher.DynamicPoolingBatcher.Config)[source]

	




	
get_batch_size(stage: pytext.common.constants.Stage) → int[source]

	




	
step_epoch()[source]

	








	
class pytext.data.dynamic_pooling_batcher.ExponentialBatcherSchedulerConfig(**kwargs)[source]

	Bases: pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig


	
gamma = 5

	








	
class pytext.data.dynamic_pooling_batcher.ExponentialDynamicPoolingBatcher(*args, **kwargs)[source]

	Bases: pytext.data.dynamic_pooling_batcher.DynamicPoolingBatcher

Exponential Dynamic Batch Scheduler: scales up batch size by a factor of
gamma


	
compute_dynamic_batch_size(curr_epoch: int, scheduler_config: pytext.data.dynamic_pooling_batcher.ExponentialBatcherSchedulerConfig, curr_steps: int) → int[source]

	




	
finished_dynamic() → bool[source]

	




	
get_max_steps()[source]

	








	
class pytext.data.dynamic_pooling_batcher.LinearDynamicPoolingBatcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16, pool_num_batches=1000, num_shuffled_pools=1, scheduler_config=<pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig object>)[source]

	Bases: pytext.data.dynamic_pooling_batcher.DynamicPoolingBatcher

Linear Dynamic Batch Scheduler: scales up batch size linearly


	
compute_dynamic_batch_size(curr_epoch: int, scheduler_config: pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig, curr_steps: int) → int[source]

	










pytext.data.masked_tensorizer module


	
class pytext.data.masked_tensorizer.MaskedTokenTensorizer(text_column, mask, tokenizer=None, add_bos_token=False, add_eos_token=False, use_eos_token_for_bos=False, max_seq_len=None, vocab_config=None, vocab=None, vocab_file_delimiter=' ', is_input=True)[source]

	Bases: pytext.data.tensorizers.TokenTensorizer


	
classmethod from_config(config: pytext.data.masked_tensorizer.MaskedTokenTensorizer.Config)[source]

	




	
mask_and_tensorize(batch)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.












pytext.data.masked_util module


	
class pytext.data.masked_util.MaskEverything(use_bos, use_eos)[source]

	Bases: pytext.data.masked_util.MaskingFunction


	
gen_masked_source_target(tokens, vocab: pytext.data.utils.Vocabulary)[source]

	




	
gen_masked_tree(node, mask_token, depth=1)[source]

	








	
class pytext.data.masked_util.MaskedVocabBuilder(delimiter=' ')[source]

	Bases: pytext.data.utils.VocabBuilder






	
class pytext.data.masked_util.MaskingFunction(use_bos, use_eos)[source]

	Bases: pytext.config.component.Component


	
classmethod from_config(config, use_bos, use_eos)[source]

	




	
gen_masked_source_target(tokens, *args, **kwargs)[source]

	




	
should_mask(*args, **kwargs) → bool[source]

	








	
class pytext.data.masked_util.NoOpMaskingFunction(seed: Optional[int], minimum_masks: int, use_bos: bool, use_eos: bool)[source]

	Bases: pytext.data.masked_util.MaskingFunction


	
classmethod from_config(config: pytext.data.masked_util.NoOpMaskingFunction.Config, use_bos: bool, use_eos: bool)[source]

	




	
gen_masked_source_target(tokens: List[int], vocab: pytext.data.utils.Vocabulary)[source]

	








	
class pytext.data.masked_util.RandomizedMaskingFunction(seed: Optional[int], minimum_masks: int, use_bos: bool, use_eos: bool)[source]

	Bases: pytext.data.masked_util.MaskingFunction


	
classmethod from_config(config: pytext.data.masked_util.RandomizedMaskingFunction.Config, use_bos: bool, use_eos: bool)[source]

	




	
gen_masked_source_target(tokens: List[int], vocab: pytext.data.utils.Vocabulary)[source]

	








	
class pytext.data.masked_util.TreeMask(accept_flat_intents_slots, factor, use_bos, use_eos)[source]

	Bases: pytext.data.masked_util.MaskingFunction


	
clean_eos_bos(tokens)[source]

	




	
classmethod from_config(config, use_bos, use_eos)[source]

	




	
gen_masked_source_target(tokens: List[int], vocab: pytext.data.utils.Vocabulary)[source]

	




	
gen_masked_tree(node, mask_token, depth=1)[source]

	




	
should_mask(depth=1)[source]

	










pytext.data.packed_lm_data module


	
class pytext.data.packed_lm_data.PackedLMData(data_source: pytext.data.sources.data_source.DataSource, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], batcher: pytext.data.data.Batcher = None, max_seq_len: int = 128, sort_key: Optional[str] = None, language: Optional[str] = None, in_memory: Optional[bool] = False, init_tensorizers: Optional[bool] = True)[source]

	Bases: pytext.data.data.Data

Special purpose Data object which assumes a single text tensorizer.  Packs
tokens into a square batch with no padding.  Used for LM training. The object
also takes in an optional language argument which is used for cross-lingual
LM training.


	
classmethod from_config(config: pytext.data.packed_lm_data.PackedLMData.Config, schema: Dict[str, Type[CT_co]], tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], language: Optional[str] = None, rank: int = 0, world_size: int = 1, init_tensorizers: Optional[bool] = True)[source]

	




	
numberize_rows(rows)[source]

	










pytext.data.roberta_tensorizer module


	
class pytext.data.roberta_tensorizer.RoBERTaTensorizer(columns: List[str] = ['text'], vocab: pytext.data.utils.Vocabulary = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, max_seq_len: int = 256, **kwargs)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizerBase


	
classmethod from_config(config: pytext.data.roberta_tensorizer.RoBERTaTensorizer.Config, **kwargs)[source]

	








	
class pytext.data.roberta_tensorizer.RoBERTaTokenLevelTensorizer(columns, tokenizer=None, vocab=None, max_seq_len=256, labels_columns=['label'], labels=[])[source]

	Bases: pytext.data.roberta_tensorizer.RoBERTaTensorizer

Tensorizer for token level classification tasks such as NER, POS etc
using RoBERTa. Here each token has an associated label and the tensorizer
should output a label tensor as well. The input for this tensorizer comes
from the CoNLLUNERDataSource data source.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.roberta_tensorizer.RoBERTaTokenLevelTensorizer.Config)[source]

	




	
numberize(row: Dict[KT, VT]) → Tuple[Any, ...][source]

	Numberize both the tokens and labels. Since we break up tokens, the label
for anything other than the first sub-word is assigned the padding idx.






	
tensorize(batch) → Tuple[torch.Tensor, ...][source]

	Convert instance level vectors into batch level tensors.






	
torchscriptify()[source]

	










pytext.data.squad_for_bert_tensorizer module


	
class pytext.data.squad_for_bert_tensorizer.SquadForBERTTensorizer(answers_column: str = 'answers', answer_starts_column: str = 'answer_starts', **kwargs)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizer

Produces BERT inputs and answer spans for Squad.


	
SPAN_PAD_IDX = -100

	




	
classmethod from_config(config: pytext.data.squad_for_bert_tensorizer.SquadForBERTTensorizer.Config, **kwargs)[source]

	from_config parses the config associated with the tensorizer and
creates both the tokenizer and the Vocabulary object. The extra arguments
passed as kwargs allow us to reuse thie function with variable number
of arguments (eg: for classes which derive from this class).






	
numberize(row)[source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.






	
tensorize(batch)[source]

	Convert instance level vectors into batch level tensors.










	
class pytext.data.squad_for_bert_tensorizer.SquadForBERTTensorizerForKD(start_logits_column='start_logits', end_logits_column='end_logits', has_answer_logits_column='has_answer_logits', pad_mask_column='pad_mask', segment_labels_column='segment_labels', **kwargs)[source]

	Bases: pytext.data.squad_for_bert_tensorizer.SquadForBERTTensorizer


	
classmethod from_config(config: pytext.data.squad_for_bert_tensorizer.SquadForBERTTensorizerForKD.Config, **kwargs)[source]

	from_config parses the config associated with the tensorizer and
creates both the tokenizer and the Vocabulary object. The extra arguments
passed as kwargs allow us to reuse thie function with variable number
of arguments (eg: for classes which derive from this class).






	
numberize(row)[source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.






	
tensorize(batch)[source]

	Convert instance level vectors into batch level tensors.










	
class pytext.data.squad_for_bert_tensorizer.SquadForRoBERTaTensorizer(answers_column: str = 'answers', answer_starts_column: str = 'answer_starts', **kwargs)[source]

	Bases: pytext.data.roberta_tensorizer.RoBERTaTensorizer, pytext.data.squad_for_bert_tensorizer.SquadForBERTTensorizer

Produces RoBERTa inputs and answer spans for Squad.


	
classmethod from_config(config: pytext.data.squad_for_bert_tensorizer.SquadForRoBERTaTensorizer.Config, **kwargs)[source]

	from_config parses the config associated with the tensorizer and
creates both the tokenizer and the Vocabulary object. The extra arguments
passed as kwargs allow us to reuse thie function with variable number
of arguments (eg: for classes which derive from this class).






	
torchscriptify()[source]

	








	
class pytext.data.squad_for_bert_tensorizer.SquadForRoBERTaTensorizerForKD(start_logits_column='start_logits', end_logits_column='end_logits', has_answer_logits_column='has_answer_logits', pad_mask_column='pad_mask', segment_labels_column='segment_labels', **kwargs)[source]

	Bases: pytext.data.squad_for_bert_tensorizer.SquadForRoBERTaTensorizer


	
classmethod from_config(config: pytext.data.squad_for_bert_tensorizer.SquadForRoBERTaTensorizerForKD.Config, **kwargs)[source]

	from_config parses the config associated with the tensorizer and
creates both the tokenizer and the Vocabulary object. The extra arguments
passed as kwargs allow us to reuse thie function with variable number
of arguments (eg: for classes which derive from this class).






	
numberize(row)[source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.






	
tensorize(batch)[source]

	Convert instance level vectors into batch level tensors.












pytext.data.squad_tensorizer module


	
class pytext.data.squad_tensorizer.SquadTensorizer(doc_tensorizer: pytext.data.tensorizers.TokenTensorizer, ques_tensorizer: pytext.data.tensorizers.TokenTensorizer, doc_column: str = 'doc', ques_column: str = 'question', answers_column: str = 'answers', answer_starts_column: str = 'answer_starts', **kwargs)[source]

	Bases: pytext.data.tensorizers.TokenTensorizer

Produces inputs and answer spans for Squad.


	
SPAN_PAD_IDX = -100

	




	
classmethod from_config(config: pytext.data.squad_tensorizer.SquadTensorizer.Config, **kwargs)[source]

	




	
initialize(vocab_builder=None, from_scratch=True)[source]

	Build vocabulary based on training corpus.






	
numberize(row)[source]

	Tokenize, look up in vocabulary.






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.squad_tensorizer.SquadTensorizerForKD(start_logits_column='start_logits', end_logits_column='end_logits', has_answer_logits_column='has_answer_logits', pad_mask_column='pad_mask', segment_labels_column='segment_labels', **kwargs)[source]

	Bases: pytext.data.squad_tensorizer.SquadTensorizer


	
classmethod from_config(config: pytext.data.squad_tensorizer.SquadTensorizerForKD.Config, **kwargs)[source]

	




	
numberize(row)[source]

	Tokenize, look up in vocabulary.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.












pytext.data.tensorizers module


	
class pytext.data.tensorizers.AnnotationNumberizer(column: str = 'seqlogical', vocab=None, is_input: bool = True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Not really a Tensorizer (since it does not create tensors) but technically
serves the same function. This class parses Annotations in the format below
and extracts the actions (type List[List[int]])

[IN:GET_ESTIMATED_DURATION How long will it take to [SL:METHOD_TRAVEL
drive ] from [SL:SOURCE Chicago ] to [SL:DESTINATION Mississippi ] ]





Extraction algorithm is handled by Annotation class. We only care about
the list of actions, which before vocab index lookups would look like:

[
    IN:GET_ESTIMATED_DURATION, SHIFT, SHIFT, SHIFT, SHIFT, SHIFT, SHIFT,
    SL:METHOD_TRAVEL, SHIFT, REDUCE,
    SHIFT,
    SL:SOURCE, SHIFT, REDUCE,
    SHIFT,
    SL:DESTINATION, SHIFT, REDUCE,
]






	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.AnnotationNumberizer.Config)[source]

	




	
initialize(vocab_builder=None, from_scratch=True)[source]

	Build vocabulary based on training corpus.






	
numberize(row)[source]

	Tokenize, look up in vocabulary.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.ByteTensorizer(text_column, lower=True, max_seq_len=None, add_bos_token=False, add_eos_token=False, use_eos_token_for_bos=False, is_input=True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Turn characters into sequence of int8 bytes. One character will have one
or more bytes depending on it’s encoding


	
NUM = 256

	




	
PAD_BYTE = 0

	




	
UNK_BYTE = 0

	




	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.ByteTensorizer.Config)[source]

	




	
numberize(row)[source]

	Convert text to characters.






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.ByteTokenTensorizer(text_column, tokenizer=None, max_seq_len=None, max_byte_len=15, offset_for_non_padding=0, add_bos_token=False, add_eos_token=False, use_eos_token_for_bos=False, is_input=True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Turn words into 2-dimensional tensors of int8 bytes. Words are padded to
max_byte_len. Also computes sequence lengths (1-D tensor) and token lengths
(2-D tensor). 0 is the pad byte.


	
NUM_BYTES = 256

	




	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.ByteTokenTensorizer.Config)[source]

	




	
numberize(row)[source]

	Convert text to bytes, pad batch.






	
sort_key(row)[source]

	




	
tensorize(batch, pad_token=0)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.CharacterTokenTensorizer(max_char_length: int = 20, **kwargs)[source]

	Bases: pytext.data.tensorizers.TokenTensorizer

Turn words into 2-dimensional tensors of ints based on their ascii values.
Words are padded to the maximum word length (also capped at max_char_length).
Sequence lengths are the length of each token, 0 for pad token.


	
initialize(from_scratch=True)

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	Convert text to characters, pad batch.






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.CharacterVocabTokenTensorizer(text_column, tokenizer=None, add_bos_token=False, add_eos_token=False, use_eos_token_for_bos=False, max_seq_len=None, vocab_config=None, vocab=None, vocab_file_delimiter=' ', is_input=True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Turn words into 2-dimensional tensors of ints based on the char vocab.
Words are padded to the maximum word length (also capped at max_char_length).
Sequence lengths are the length of each token.

The difference with pytext.data.tensorizers.CharacterTokenTensorizer is that the
CharacterTokenTensorizer uses the ascii value and does not require to build a vocab.
Here we tensorize based on the vocab.


	
character_tokenize(tokens: List[pytext.data.tokenizers.tokenizer.Token])[source]

	




	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.CharacterVocabTokenTensorizer.Config)[source]

	




	
initialize(vocab_builder=None, from_scratch=True)[source]

	Build vocabulary based on training corpus.






	
numberize(row)[source]

	Tokenize, look up in vocabulary.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	








	
class pytext.data.tensorizers.CharacterVocabTokenTensorizerScriptImpl(add_bos_token: bool, add_eos_token: bool, use_eos_token_for_bos: bool, max_seq_len: int, vocab: pytext.data.utils.Vocabulary, tokenizer: Optional[pytext.data.tokenizers.tokenizer.Tokenizer])[source]

	Bases: pytext.data.tensorizers.TensorizerScriptImpl


	
forward(inputs: pytext.torchscript.utils.ScriptBatchInput) → Tuple[torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_texts_by_index(texts: Optional[List[List[str]]], index: int) → Optional[str][source]

	




	
get_tokens_by_index(tokens: Optional[List[List[List[str]]]], index: int) → Optional[List[str]][source]

	




	
numberize(char_tokens: List[List[str]], char_tokens_lengths: List[int]) → Tuple[List[List[int]], List[int]][source]

	This functions will receive the outputs from function: tokenize() or
will be called directly from PyTextTensorizer function: numberize().

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
tensorize(tokens: List[List[List[int]]], tokens_lengths: List[List[int]]) → Tuple[torch.Tensor, torch.Tensor][source]

	This functions will receive a list(e.g a batch) of outputs
from function numberize(), padding and convert to output tensors.

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
tokenize(row_text: Optional[str] = None, row_pre_tokenized: Optional[List[str]] = None) → Tuple[List[List[str]], List[int]][source]

	This functions will receive the inputs from Clients, usually there are
two possible inputs
1) a row of texts: List[str]
2) a row of pre-processed tokens: List[List[str]]

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.










	
class pytext.data.tensorizers.Float1DListTensorizer(config: pytext.data.tensorizers.Float1DListTensorizer.Config, **kwargs)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Tensorizes the 1d list of floats – List[float]
TODO: Even though very similar, ‘FloatListTensorizer’ currently does not support this vanilla case for tensorization of List[float].
In future, if ‘FloatListTensorizer’ accommodates this case, we do not need this separate tensorizer.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.Float1DListTensorizer.Config, **kwargs)[source]

	




	
initialize(from_scratch=True)[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	








	
class pytext.data.tensorizers.FloatListSeqTensorizer(column: str, error_check: bool, dim: Optional[int], pad_token: float = -1.0, is_input: bool = True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Numberize numeric labels.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.FloatListSeqTensorizer.Config)[source]

	




	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	








	
class pytext.data.tensorizers.FloatListTensorizer(column: str, error_check: bool, dim: Optional[int], normalize: bool, is_input: bool = True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Numberize numeric labels.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.FloatListTensorizer.Config)[source]

	




	
initialize()[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.FloatTensorizer(column: str, is_input: bool = True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

A tensorizer for reading in scalars from the data.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.FloatTensorizer.Config)[source]

	




	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.GazetteerTensorizer(text_column: str = 'text', dict_column: str = 'dict', tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, is_input: bool = True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Create 3 tensors for dict features.


	idx: index of feature in token order.


	weights: weight of feature in token order.


	lens: number of features per token.




For each input token, there will be the same number of idx and weights entries.
(equal to the max number of features any token has in this row). The values
in lens will tell how many of these features are actually used per token.

Input format for the dict column is json and should be a list of dictionaries
containing the “features” and their weight for each relevant “tokenIdx”. Example:

text: "Order coffee from Starbucks please"
dict: [
    {"tokenIdx": 1, "features": {"drink/beverage": 0.8, "music/song": 0.2}},
    {"tokenIdx": 3, "features": {"store/coffee_shop": 1.0}}
]





if we assume this vocab

vocab = {
    UNK: 0, PAD: 1,
    "drink/beverage": 2, "music/song": 3, "store/coffee_shop": 4
}





this example will result in those tensors:

idx =     [1,   1,   2,   3,   1,   1,   4,   1,   1,   1]
weights = [0.0, 0.0, 0.8, 0.2, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0]
lens =    [1,        2,        1,        1,        1]






	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.GazetteerTensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	Look through the dataset for all dict features to create vocab.






	
numberize(row)[source]

	Numberize dict features. Fill in for tokens with no features with
PAD and weight 0.0. All tokens need to have at least one entry.
Tokens with more than one feature will have multiple idx and weight
added in sequence.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.Integer1DListTensorizer(config: pytext.data.tensorizers.Integer1DListTensorizer.Config, **kwargs)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Tensorizes the 1d list of integers – List[int]


	
SPAN_PAD_IDX = 0

	




	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.Integer1DListTensorizer.Config, **kwargs)[source]

	




	
initialize(from_scratch=True)[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	








	
class pytext.data.tensorizers.LabelListRankTensorizer(*args, pad_missing: bool = False, **kwargs)[source]

	Bases: pytext.data.tensorizers.LabelTensorizer

LabelListRankTensorizer takes a list of a single array with [[labelA, rankA], [labelB, rankB], …] as input and generate a tuple
of tensors (label_idx, list_length).
Example: Input: [“[“weather”,”1”]”,”[“business”,”1”]”] Output of size len(vocab) {“timer”, “weather”, “business”} => [0, 1, 1]. This would suggest both labels are of equal rank.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.LabelListRankTensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	Look through the dataset for all labels and create a vocab map for them.






	
numberize(row)[source]

	Numberize labels.






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.LabelListTensorizer(*args, pad_missing: bool = False, **kwargs)[source]

	Bases: pytext.data.tensorizers.LabelTensorizer

LabelListTensorizer takes a list of labels as input and generate a tuple
of tensors (label_idx, list_length).


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.LabelListTensorizer.Config)[source]

	




	
numberize(row)[source]

	Numberize labels.






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.LabelTensorizer(label_column: str = 'label', allow_unknown: bool = False, pad_in_vocab: bool = False, label_vocab: Optional[List[str]] = None, label_vocab_file: Optional[str] = None, is_input: bool = False, add_labels: Optional[List[str]] = None)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Numberize labels. Label can be used as either input or target.

NB: if the labels are used as targets for binary classification with a loss
such as cosine distance, the order of the label_vocab does matter,
and it should be [negative_class, positive_class].


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.LabelTensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	Look through the dataset for all labels and create a vocab map for them.






	
numberize(row)[source]

	Numberize labels.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.MetricTensorizer(names: List[str], indexes: List[int], is_input: bool = False)[source]

	Bases: pytext.data.tensorizers.Tensorizer

A tensorizer which use other tensorizers’ numerized data.
Used mostly for metric reporting.


	
classmethod from_config(config: pytext.data.tensorizers.MetricTensorizer.Config)[source]

	




	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.NtokensTensorizer(names: List[str], indexes: List[int], is_input: bool = False)[source]

	Bases: pytext.data.tensorizers.MetricTensorizer

A tensorizer which will reference another tensorizer’s numerized data
to calculate the num tokens.
Used for calculating tokens per second.


	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.NumericLabelTensorizer(label_column: str = 'label', rescale_range: Optional[List[float]] = None, is_input: bool = False)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Numberize numeric labels.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.NumericLabelTensorizer.Config)[source]

	




	
numberize(row)[source]

	Numberize labels.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.SeqTokenTensorizer(column: str = 'text_seq', tokenizer=None, add_bos_token: bool = False, add_eos_token: bool = False, use_eos_token_for_bos: bool = False, add_bol_token: bool = False, add_eol_token: bool = False, use_eol_token_for_bol: bool = False, max_seq_len=None, vocab=None, is_input: bool = True, max_turn=50)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Tensorize a sequence of sentences. The input is a list of strings,
like this one:

["where do you wanna meet?", "MPK"]





if we assume this vocab

vocab  {
  UNK: 0, PAD: 1,
  'where': 2, 'do': 3, 'you': 4, 'wanna': 5, 'meet?': 6, 'mpk': 7
}





this example will result in those tensors:

idx = [[2, 3, 4, 5, 6], [7, 1, 1, 1, 1]]
sentence_len = [5, 1]
seq_len = [2]





If you’re using BOS, EOS, BOL and EOL, the vocab will look like this

vocab  {
  UNK: 0, PAD: 1,  BOS: 2, EOS: 3, BOL: 4, EOL: 5
  'where': 6, 'do': 7, 'you': 8, 'wanna': 9, 'meet?': 10, 'mpk': 11
}





this example will result in those tensors:

idx = [
    [2,  4, 3, 1, 1,  1, 1],
    [2,  6, 7, 8, 9, 10, 3],
    [2, 11, 3, 1, 1,  1, 1],
    [2,  5, 3, 1, 1,  1, 1]
]
sentence_len = [3, 8, 3, 3]
seq_len = [4]






	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.SeqTokenTensorizer.Config)[source]

	




	
initialize(vocab_builder=None, from_scratch=True)[source]

	Build vocabulary based on training corpus.






	
numberize(row)[source]

	Tokenize, look up in vocabulary.






	
prepare_input(row)[source]

	Tokenize, return tokenized_texts in raw text






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.SlotLabelTensorizer(slot_column: str = 'slots', text_column: str = 'text', tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, allow_unknown: bool = False, is_input: bool = False)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Numberize word/slot labels.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.SlotLabelTensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	Look through the dataset for all labels and create a vocab map for them.






	
numberize(row)[source]

	Turn slot labels and text into a list of token labels with the same
length as the number of tokens in the text.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.SlotLabelTensorizerExpansible(slot_column: str = 'slots', text_column: str = 'text', tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, allow_unknown: bool = False, is_input: bool = False)[source]

	Bases: pytext.data.tensorizers.SlotLabelTensorizer

Create a base SlotLabelTensorizer to support selecting different
types in ModelInput.






	
class pytext.data.tensorizers.SoftLabelTensorizer(label_column: str = 'label', allow_unknown: bool = False, pad_in_vocab: bool = False, label_vocab: Optional[List[str]] = None, probs_column: str = 'target_probs', logits_column: str = 'target_logits', labels_column: str = 'target_labels', label_vocab_file: Optional[str] = None, is_input: bool = False)[source]

	Bases: pytext.data.tensorizers.LabelTensorizer

Handles numberizing labels for knowledge distillation. This still requires the same
label column as LabelTensorizer for the “true” label, but also processes soft
“probabilistic” labels generated from a teacher model, via three new columns.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.SoftLabelTensorizer.Config)[source]

	




	
numberize(row)[source]

	Numberize hard and soft labels






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.String2DListTensorizer(column, vocab_config=None, vocab=None, vocab_file_delimiter=' ', is_input=True)[source]

	Bases: pytext.data.tensorizers.Tensorizer


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.String2DListTensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	








	
class pytext.data.tensorizers.String2DListTensorizerScriptImpl(vocab: pytext.data.utils.Vocabulary)[source]

	Bases: pytext.data.tensorizers.TensorizerScriptImpl


	
forward(inputs: List[List[List[str]]]) → Tuple[torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
numberize(tokens: List[List[str]]) → Tuple[List[List[int]], List[int], int][source]

	This functions will receive the outputs from function: tokenize() or
will be called directly from PyTextTensorizer function: numberize().

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
tensorize(tokens_3d: List[List[List[int]]], seq_lens_2d: List[List[int]], seq_lens_1d: List[int]) → Tuple[torch.Tensor, torch.Tensor][source]

	This functions will receive a list(e.g a batch) of outputs
from function numberize(), padding and convert to output tensors.

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.










	
class pytext.data.tensorizers.Tensorizer(is_input: bool = True)[source]

	Bases: pytext.config.component.Component

Tensorizers are a component that converts from batches of
pytext.data.type.DataType instances to tensors. These tensors will eventually
be inputs to the model, but the model is aware of the tensorizers and can arrange
the tensors they create to conform to its model.

Tensorizers have an initialize function. This function allows the tensorizer to
read through the training dataset to build up any data that it needs for
creating the model. Commonly this is valuable for things like inferring a
vocabulary from the training set, or learning the entire set of training labels,
or slot labels, etc.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.Tensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	




	
prepare_input(row)[source]

	Return preprocessed input tensors/blob for caffe2 prediction net.






	
sort_key(row)[source]

	




	
stringify(token_indices)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	




	
torchscriptify()[source]

	








	
class pytext.data.tensorizers.TensorizerScriptImpl[source]

	Bases: torch.nn.modules.module.Module


	
batch_size(inputs: pytext.torchscript.utils.ScriptBatchInput) → int[source]

	




	
get_texts_by_index(texts: Optional[List[List[str]]], index: int) → Optional[List[str]][source]

	




	
get_tokens_by_index(tokens: Optional[List[List[List[str]]]], index: int) → Optional[List[List[str]]][source]

	




	
numberize(*args, **kwargs)[source]

	This functions will receive the outputs from function: tokenize() or
will be called directly from PyTextTensorizer function: numberize().

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
row_size(inputs: pytext.torchscript.utils.ScriptBatchInput) → int[source]

	




	
set_device(device: str)[source]

	




	
set_padding_control(dimension: str, padding_control: Optional[List[int]])[source]

	This functions will be called to set a padding style.
None - No padding
List: first element 0, round seq length to the smallest list element larger than inputs






	
tensorize(*args, **kwargs)[source]

	This functions will receive a list(e.g a batch) of outputs
from function numberize(), padding and convert to output tensors.

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
tensorize_wrapper(*args, **kwargs)[source]

	This functions will receive a list(e.g a batch) of outputs
from function numberize(), padding and convert to output tensors.

It will be called in PyText Tensorizer during training time, this
function is not torchscriptiable because it depends on cuda.device().






	
tokenize(*args, **kwargs)[source]

	This functions will receive the inputs from Clients, usually there are
two possible inputs
1) a row of texts: List[str]
2) a row of pre-processed tokens: List[List[str]]

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
torchscriptify()[source]

	








	
class pytext.data.tensorizers.TokenTensorizer(text_column, tokenizer=None, add_bos_token=False, add_eos_token=False, use_eos_token_for_bos=False, max_seq_len=None, vocab_config=None, vocab=None, vocab_file_delimiter=' ', is_input=True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Convert text to a list of tokens. Do this based on a tokenizer configuration,
and build a vocabulary for numberization. Finally, pad the batch to create
a square tensor of the correct size.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.TokenTensorizer.Config)[source]

	




	
initialize(vocab_builder=None, from_scratch=True)[source]

	Build vocabulary based on training corpus.






	
numberize(row)[source]

	Tokenize, look up in vocabulary.






	
prepare_input(row)[source]

	Tokenize, look up in vocabulary, return tokenized_texts in raw text






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.UidTensorizer(uid_column: str = 'uid', allow_unknown: bool = True, is_input: bool = True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

Numberize user IDs which can be either strings or tensors.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.UidTensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	Look through the dataset for all uids and create a vocab map for them.






	
numberize(row)[source]

	Numberize uids.






	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.










	
class pytext.data.tensorizers.VocabConfig(**kwargs)[source]

	Bases: pytext.config.component.Component.Config


	
build_from_data = True

	Whether to add tokens from training data to vocab.






	
min_counts = 0

	Add min_counts filter out tokens in training data that with count smaller
than min_counts.






	
size_from_data = 0

	Add size_from_data most frequent tokens in training data to vocab (if this
is 0, add all tokens from training data).






	
vocab_files = []

	








	
class pytext.data.tensorizers.VocabFileConfig(**kwargs)[source]

	Bases: pytext.config.component.Component.Config


	
filepath = ''

	File containing tokens to add to vocab (first whitespace-separated entry per
line)






	
lowercase_tokens = False

	Whether to lowercase each of the tokens in the file






	
size_limit = 0

	The max number of tokens to add to vocab






	
skip_header_line = False

	Whether to skip the first line of the file (e.g. if it is a header line)










	
pytext.data.tensorizers.initialize_tensorizers(tensorizers, data_source, from_scratch=True)[source]

	A utility function to stream a data source to the initialize functions
of a dict of tensorizers.






	
pytext.data.tensorizers.lookup_tokens(text: str = None, pre_tokenized: List[pytext.data.tokenizers.tokenizer.Token] = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, vocab: pytext.data.utils.Vocabulary = None, bos_token: Optional[str] = None, eos_token: Optional[str] = None, pad_token: str = '__PAD__', use_eos_token_for_bos: bool = False, max_seq_len: int = 1073741824)[source]

	




	
pytext.data.tensorizers.to_device(tensorizer_script_impl, device)[source]

	




	
pytext.data.tensorizers.tokenize(text: str = None, pre_tokenized: List[pytext.data.tokenizers.tokenizer.Token] = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, bos_token: Optional[str] = None, eos_token: Optional[str] = None, pad_token: str = '__PAD__', use_eos_token_for_bos: bool = False, max_seq_len: int = 1073741824)[source]

	






pytext.data.token_tensorizer module


	
class pytext.data.token_tensorizer.ScriptBasedTokenTensorizer(text_column, tokenizer=None, add_bos_token=False, add_eos_token=False, use_eos_token_for_bos=False, max_seq_len=None, vocab_config=None, vocab=None, vocab_file_delimiter=' ', is_input=True)[source]

	Bases: pytext.data.tensorizers.Tensorizer

An Implementation of TokenTensorizer that uses a TorchScript module in the
background and is hence torchscriptifiable.

Note that unlike the original TokenTensorizer, this version cannot deal with
arbitrarily nested lists of tokens.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.token_tensorizer.ScriptBasedTokenTensorizer.Config)[source]

	




	
initialize(vocab_builder=None, from_scratch=True)[source]

	Build vocabulary based on training corpus.






	
numberize(row)[source]

	Tokenize and look up in vocabulary.

A few notable things:

1) We’re using the non-torchsciptified tokenizer here.
This allows us to use non-torchscriptifiable tokenizers if we don’t intend
to torchscriptify this module.

2) When using the ScriptImpl to do the lookup, it takes care of the
BOS / EOS stuff there. Hence we don’t need to do that with the tokenizer.

3) The tokenize function from tensorizer.py returns a tuple of
(tokens, start_indices, end_indices), while the ScriptImpl expects a
list of (token, start_idx, end_idx) tuples so we need to unzip these






	
prepare_input(row)[source]

	Tokenize, look up in vocabulary, return tokenized_texts in raw text

Similarly to the above function, tokenization is done with the original
and not the torchscriptified tokenizer.






	
sort_key(row)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	








	
class pytext.data.token_tensorizer.TokenTensorizerScriptImpl(add_bos_token: bool, add_eos_token: bool, use_eos_token_for_bos: bool, max_seq_len: int, vocab: pytext.data.utils.Vocabulary, tokenizer: Optional[pytext.data.tokenizers.tokenizer.Tokenizer])[source]

	Bases: pytext.data.tensorizers.TensorizerScriptImpl


	
forward(inputs: pytext.torchscript.utils.ScriptBatchInput) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_texts_by_index(texts: Optional[List[List[str]]], index: int) → Optional[str][source]

	




	
get_tokens_by_index(tokens: Optional[List[List[List[str]]]], index: int) → Optional[List[str]][source]

	




	
numberize(text_tokens: List[Tuple[str, int, int]]) → Tuple[List[int], int, List[Tuple[int, int]]][source]

	This functions will receive the outputs from function: tokenize() or
will be called directly from PyTextTensorizer function: numberize().

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
tensorize(tokens_2d: List[List[int]], seq_lens_1d: List[int], positions_2d: List[List[Tuple[int, int]]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	This functions will receive a list(e.g a batch) of outputs
from function numberize(), padding and convert to output tensors.

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.






	
tokenize(row_text: Optional[str], row_pre_tokenized: Optional[List[str]]) → List[Tuple[str, int, int]][source]

	This functions will receive the inputs from Clients, usually there are
two possible inputs
1) a row of texts: List[str]
2) a row of pre-processed tokens: List[List[str]]

Override this function to be TorchScriptable, e.g you need to declare
concrete input arguments with type hints.












pytext.data.utils module


	
class pytext.data.utils.VocabBuilder(delimiter=' ')[source]

	Bases: object

Helper class for aggregating and building Vocabulary objects.


	
add(value) → None[source]

	Count a single value in the vocabulary.






	
add_all(values) → None[source]

	Count a value or nested container of values in the vocabulary.






	
add_from_file(file_pointer, skip_header_line, lowercase_tokens, size)[source]

	




	
has_added_tokens()[source]

	




	
make_vocab() → pytext.data.utils.Vocabulary[source]

	Build a Vocabulary object from the values seen by the builder.






	
truncate_to_vocab_size(vocab_size=-1, min_counts=-1) → None[source]

	








	
class pytext.data.utils.Vocabulary(vocab_list: List[str], counts: List[T] = None, replacements: Optional[Dict[str, str]] = None, unk_token: str = '__UNKNOWN__', pad_token: str = '__PAD__', bos_token: str = '__BEGIN_OF_SENTENCE__', eos_token: str = '__END_OF_SENTENCE__', mask_token: str = '__MASK__')[source]

	Bases: object

A mapping from indices to vocab elements.


	
get_bos_index(value=None)[source]

	




	
get_eos_index(value=None)[source]

	




	
get_mask_index(value=None)[source]

	




	
get_pad_index(value=None)[source]

	




	
get_unk_index(value=None)[source]

	




	
lookup_all(nested_values)[source]

	




	
lookup_all_internal(nested_values)[source]

	Look up a value or nested container of values in the vocab index.
The return value will have the same shape as the input, with all values
replaced with their respective indicies.






	
replace_tokens(replacements)[source]

	Replace tokens in vocab with given replacement.
Used for replacing special strings for special tokens.
e.g. ‘[UNK]’ for UNK










	
pytext.data.utils.align_target_label(targets: List[float], labels: List[str], label_vocab: Dict[str, int]) → List[float][source]

	Given targets that are ordered according to labels, align the targets to match
the order of label_vocab.






	
pytext.data.utils.align_target_labels(targets_list: List[List[float]], labels_list: List[List[str]], label_vocab: Dict[str, int]) → List[List[float]][source]

	Given targets_list that are ordered according to labels_list, align the targets
to match the order of label_vocab.






	
pytext.data.utils.pad(nested_lists, pad_token, pad_shape=None)[source]

	Pad the input lists with the pad token. If pad_shape is provided, pad to that
shape, otherwise infer the input shape and pad out to a square tensor shape.






	
pytext.data.utils.pad_and_tensorize(batch, pad_token=0, pad_shape=None, dtype=torch.int64)[source]

	




	
pytext.data.utils.shard(rows, rank, num_workers)[source]

	Only return every num_workers example for distributed training.






	
pytext.data.utils.should_iter(i)[source]

	Whether or not an object looks like a python iterable (not including strings).








pytext.data.xlm_constants module




pytext.data.xlm_dictionary module


	
class pytext.data.xlm_dictionary.Dictionary(id2word, word2id, counts)[source]

	Bases: object


	
check_valid()[source]

	Check that the dictionary is valid.






	
index(word, no_unk=False)[source]

	Returns the index of the specified word.






	
static index_data(path, bin_path, dico)[source]

	Index sentences with a dictionary.






	
max_vocab(max_vocab)[source]

	Limit the vocabulary size.






	
min_count(min_count)[source]

	Threshold on the word frequency counts.






	
static read_vocab(vocab_path)[source]

	Create a dictionary from a vocabulary file.












pytext.data.xlm_tensorizer module


	
class pytext.data.xlm_tensorizer.XLMTensorizer(columns: List[str] = ['text'], vocab: pytext.data.utils.Vocabulary = None, tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None, max_seq_len: int = 256, language_column: str = 'language', lang2id: Dict[str, int] = {'ar': 0, 'bg': 1, 'de': 2, 'el': 3, 'en': 4, 'es': 5, 'fr': 6, 'hi': 7, 'ru': 8, 'sw': 9, 'th': 10, 'tr': 11, 'ur': 12, 'vi': 13, 'zh': 14}, use_language_embeddings: bool = True, has_language_in_data: bool = False)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizerBase

Tensorizer for Cross-lingual LM tasks. Works for single sentence as well
as sentence pair.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.xlm_tensorizer.XLMTensorizer.Config)[source]

	




	
get_lang_id(row: Dict[KT, VT], col: str) → int[source]

	




	
numberize(row: Dict[KT, VT]) → Tuple[Any, ...][source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.






	
tensorizer_script_impl = None

	








	
class pytext.data.xlm_tensorizer.XLMTensorizerScriptImpl(tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer, vocab: pytext.data.utils.Vocabulary, max_seq_len: int, language_vocab: List[str], default_language: str)[source]

	Bases: pytext.data.bert_tensorizer.BERTTensorizerBaseScriptImpl


	
forward(inputs: pytext.torchscript.utils.ScriptBatchInput) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor][source]

	Wire up tokenize(), numberize() and tensorize() functions for data
processing.






	
numberize(per_sentence_tokens: List[List[Tuple[str, int, int]]], per_sentence_languages: List[int]) → Tuple[List[int], List[int], int, List[int]][source]

	This function contains logic for converting tokens into ids based on
the specified vocab. It also outputs, for each instance, the vectors
needed to run the actual model.


	Parameters

	
	per_sentence_tokens – list of tokens per sentence level in one row,


	token represented by token string, start and end indices. (each) – 






	Returns

	List[int], a list of token ids, concatenate all
sentences token ids.
segment_labels: List[int], denotes each token belong to
which sentence.
seq_len: int, tokens length
positions: List[int], token positions



	Return type

	tokens
















Module contents


	
class pytext.data.AlternatingRandomizedBatchSampler(unnormalized_iterator_probs: Dict[str, float], second_unnormalized_iterator_probs: Dict[str, float])[source]

	Bases: pytext.data.batch_sampler.RandomizedBatchSampler

This sampler takes in a dictionary of iterators and returns batches alternating
between keys and probabilities specified by unnormalized_iterator_probs and
‘second_unnormalized_iterator_probs’, This is used for example in XLM
pre-training where we alternate between MLM and TLM batches.


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.data.batch_sampler.AlternatingRandomizedBatchSampler.Config)[source]

	








	
class pytext.data.Batcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16)[source]

	Bases: pytext.config.component.Component

Batcher designed to batch rows of data, before padding.


	
batchify(iterable: Iterable[pytext.data.sources.data_source.RawExample], sort_key=None, stage=<Stage.TRAIN: 'Training'>)[source]

	Group rows by batch_size.  Assume iterable of dicts, yield dict of lists.
The last batch will be of length len(iterable) % batch_size.






	
classmethod from_config(config: pytext.data.data.Batcher.Config)[source]

	








	
class pytext.data.BaseBatchSampler[source]

	Bases: pytext.config.component.Component


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.config.component.Component.Config)[source]

	








	
class pytext.data.BatchIterator(batches, processor, include_input=True, include_target=True, include_context=True, is_train=True, num_batches=0)[source]

	Bases: object

BatchIterator is a wrapper of TorchText. Iterator that provide flexibility to
map batched data to a tuple of (input, target, context) and other additional
steps such as dealing with distributed training.


	Parameters

	
	batches (Iterator[TorchText.Batch]) – iterator of TorchText.Batch, which
shuffles/batches the data in __iter__ and return a batch of data in
__next__


	processor – function to run after getting batched data from TorchText.Iterator,
the function should define a way to map to data into
(input, target, context)


	include_input (bool) – if input data should be returned, default is true


	include_target (bool) – if target data should be returned, default is true


	include_context (bool) – if context data should be returned, default is true


	is_train (bool) – if the batch data is for training


	num_batches (int) – total batches to generate, this param if for distributed
training due to a limitation in PyTorch’s distributed training backend
that enforces all the parallel workers to have the same number of batches
we workaround it by adding dummy batches at the end













	
class pytext.data.CommonMetadata[source]

	Bases: object






	
class pytext.data.Data(data_source: pytext.data.sources.data_source.DataSource, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], batcher: pytext.data.data.Batcher = None, sort_key: Optional[str] = None, in_memory: Optional[bool] = True, init_tensorizers: Optional[bool] = True, init_tensorizers_from_scratch: Optional[bool] = True)[source]

	Bases: pytext.config.component.Component

Data is an abstraction that handles all of the following:


	Initialize model metadata parameters


	Create batches of tensors for model training or prediction




It can accomplish these in any way it needs to. The base implementation
utilizes pytext.data.sources.DataSource, and sends batches to
pytext.data.tensorizers.Tensorizer to create tensors.

The tensorizers dict passed to the initializer should be considered something like
a signature for the model. Each batch should be a dictionary with the same keys
as the tensorizers dict, and values should be tensors arranged in the way
specified by that tensorizer. The tensorizers dict doubles as a simple baseline
implementation of that same signature, but subclasses of Data can override the
implementation using other methods. This value is how the model specifies what
inputs it’s looking for.


	
add_row_indices(rows)[source]

	




	
batches(stage: pytext.common.constants.Stage, data_source=None, load_early=False)[source]

	Create batches of tensors to pass to model train_batch.
This function yields dictionaries that mirror the tensorizers dict passed to
__init__, ie. the keys will be the same, and the tensors will be the shape
expected from the respective tensorizers.

stage is used to determine which data source is used to create batches.
if data_source is provided, it is used instead of the configured data_sorce
this is to allow setting a different data_source for testing a model.

Passing in load_early = True disables loading all data in memory and using
PoolingBatcher, so that we get the first batch as quickly as possible.






	
cache(numberized_rows, stage)[source]

	




	
classmethod from_config(config: pytext.data.data.Data.Config, schema: Dict[str, Type[CT_co]], tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], rank=0, world_size=1, init_tensorizers=True, **kwargs)[source]

	




	
numberize_rows(rows)[source]

	








	
class pytext.data.DataHandler(raw_columns: List[str], labels: Dict[str, pytext.fields.field.Field], features: Dict[str, pytext.fields.field.Field], featurizer: pytext.data.featurizer.featurizer.Featurizer, extra_fields: Dict[str, pytext.fields.field.Field] = None, text_feature_name: str = 'word_feat', shuffle: bool = True, sort_within_batch: bool = True, train_path: str = 'train.tsv', eval_path: str = 'eval.tsv', test_path: str = 'test.tsv', train_batch_size: int = 128, eval_batch_size: int = 128, test_batch_size: int = 128, max_seq_len: int = -1, pass_index: bool = True, column_mapping: Dict[str, str] = None, **kwargs)[source]

	Bases: pytext.config.component.Component

DataHandler is the central place to prepare data for model training/testing.
The class is responsible of:


	Define pipeline to process data and generate batch of tensors to be
consumed by model. Each batch is a (input, target, extra_data) tuple, in
which input can be feed directly into model.


	Initialize global context, such as build vocab, load pretrained embeddings.
Store the context as metadata, and provide function to serialize/deserialize
the metadata




The data processing pipeline contains the following steps:


	Read data from file into a list of raw data examples


	Convert each row of row data to a TorchText Example. This logic happens
in process_row function and will:


	Invoke featurizer, which contains data processing steps to apply
for both training and inference time, e.g: tokenization


	Use the raw data and results from featurizer to do any preprocessing






	Generate a TorchText.Dataset that contains the list of Example, the Dataset
also has a list of TorchText.Field, which defines how to do padding and
numericalization while batching data.


	Return a BatchIterator which will give a tuple of (input, target, context)
tensors for each iteration. By default the tensors have a 1:1 mapping to
the TorchText.Field fields, but this behavior can be overwritten by
_input_from_batch, _target_from_batch, _context_from_batch functions.





	
raw_columns

	columns to read from data source. The order should
match the data stored in that file.


	Type

	List[str]










	
featurizer

	perform data preprocessing that should be shared
between training and inference


	Type

	Featurizer










	
features

	a dict of name -> field that used to process data
as model input


	Type

	Dict[str, Field]










	
labels

	a dict of name -> field that used to process data
as training target


	Type

	Dict[str, Field]










	
extra_fields

	fields that process any extra data used
neither as model input nor target. This is None by default


	Type

	Dict[str, Field]










	
text_feature_name

	name of the text field, used to define the default
sort key of data


	Type

	str










	
shuffle

	if the dataset should be shuffled, true by default


	Type

	bool










	
sort_within_batch

	if data within same batch should be sorted, true
by default


	Type

	bool










	
train_path

	path of training data file


	Type

	str










	
eval_path

	path of evaluation data file


	Type

	str










	
test_path

	path of test data file


	Type

	str










	
train_batch_size

	training batch size, 128 by default


	Type

	int










	
eval_batch_size

	evaluation batch size, 128 by default


	Type

	int










	
test_batch_size

	test batch size, 128 by default


	Type

	int










	
max_seq_len

	maximum length of tokens to keep in sequence


	Type

	int










	
pass_index

	if the original index of data in the batch should be
passed along to downstream steps, default is true


	Type

	bool










	
gen_dataset(data: Iterable[Dict[str, Any]], include_label_fields: bool = True, shard_range: Tuple[int, int] = None) → torchtext.legacy.data.dataset.Dataset[source]

	Generate torchtext Dataset from raw in memory data.
:returns: dataset (TorchText.Dataset)






	
gen_dataset_from_path(path: str, rank: int = 0, world_size: int = 1, include_label_fields: bool = True, use_cache: bool = True) → torchtext.legacy.data.dataset.Dataset[source]

	Generate a dataset from file
:returns: dataset (TorchText.Dataset)






	
get_eval_iter()[source]

	




	
get_predict_iter(data: Iterable[Dict[str, Any]], batch_size: Optional[int] = None)[source]

	




	
get_test_iter()[source]

	




	
get_test_iter_from_path(test_path: str, batch_size: int) → pytext.data.data_handler.BatchIterator[source]

	




	
get_test_iter_from_raw_data(test_data: List[Dict[str, Any]], batch_size: int) → pytext.data.data_handler.BatchIterator[source]

	




	
get_train_iter(rank: int = 0, world_size: int = 1)[source]

	




	
get_train_iter_from_path(train_path: str, batch_size: int, rank: int = 0, world_size: int = 1) → pytext.data.data_handler.BatchIterator[source]

	Generate data batch iterator for training data. See _get_train_iter() for
details


	Parameters

	
	train_path (str) – file path of training data


	batch_size (int) – batch size


	rank (int) – used for distributed training, the rank of current Gpu,
don’t set it to anything but 0 for non-distributed training


	world_size (int) – used for distributed training, total number of Gpu













	
get_train_iter_from_raw_data(train_data: List[Dict[str, Any]], batch_size: int, rank: int = 0, world_size: int = 1) → pytext.data.data_handler.BatchIterator[source]

	




	
init_feature_metadata(train_data: torchtext.legacy.data.dataset.Dataset, eval_data: torchtext.legacy.data.dataset.Dataset, test_data: torchtext.legacy.data.dataset.Dataset)[source]

	




	
init_metadata()[source]

	Initialize metadata using data from configured path






	
init_metadata_from_path(train_path, eval_path, test_path)[source]

	Initialize metadata using data from file






	
init_metadata_from_raw_data(*data)[source]

	Initialize metadata using in memory data






	
init_target_metadata(train_data: torchtext.legacy.data.dataset.Dataset, eval_data: torchtext.legacy.data.dataset.Dataset, test_data: torchtext.legacy.data.dataset.Dataset)[source]

	




	
load_metadata(metadata: pytext.data.data_handler.CommonMetadata)[source]

	Load previously saved metadata






	
load_vocab(vocab_file, vocab_size, lowercase_tokens: bool = False)[source]

	Loads items into a set from a file containing one item per line.
Items are added to the set from top of the file to bottom.
So, the items in the file should be ordered by a preference (if any), e.g.,
it makes sense to order tokens in descending order of frequency in corpus.


	Parameters

	
	vocab_file (str) – vocab file to load


	vocab_size (int) – maximum tokens to load, will only load the first n if
the actual vocab size is larger than this parameter


	lowercase_tokens (bool) – if the tokens should be lowercased













	
metadata_to_save()[source]

	Save metadata, pretrained_embeds_weight should be excluded






	
preprocess(data: Iterable[Dict[str, Any]])[source]

	preprocess the raw data to create TorchText.Example, this is the second
step in whole processing pipeline
:returns: data (Generator[Dict[str, Any]])






	
preprocess_row(row_data: Dict[str, Any]) → Dict[str, Any][source]

	preprocess steps for a single input row, sub class should override it






	
read_from_file(file_name: str, columns_to_use: Union[Dict[str, int], List[str]]) → Generator[Dict[KT, VT], None, None][source]

	Read data from csv file. Input file format is required to be
tab-separated columns


	Parameters

	
	file_name (str) – csv file name


	columns_to_use (Union[Dict[str, int], List[str]]) – either a list of
column names or a dict of column name -> column index in the file













	
sort_key(example: torchtext.legacy.data.example.Example) → Any[source]

	How to sort data in every batch, default behavior is by the length of input
text
:param example: one torchtext example
:type example: Example










	
class pytext.data.DisjointMultitaskData(data_dict: Dict[str, pytext.data.data.Data], samplers: Dict[pytext.common.constants.Stage, pytext.data.batch_sampler.BaseBatchSampler], test_key: str = None, task_key: str = 'task_name')[source]

	Bases: pytext.data.data.Data

Wrapper for doing multitask training using multiple data objects.
Takes a dictionary of data objects, does round robin over their
iterators using BatchSampler.


	Parameters

	
	config (Config) – Configuration object of type DisjointMultitaskData.Config.


	data_dict (Dict[str, Data]) – Data objects to do roundrobin over.


	*args (type) – Extra arguments to be passed down to sub data handlers.


	**kwargs (type) – Extra arguments to be passed down to sub data handlers.









	
data_dict

	Data handlers to do roundrobin over.


	Type

	type










	
batches(stage: pytext.common.constants.Stage, data_source=None, load_early=False)[source]

	Yield batches from each task, sampled according to a given sampler.
This batcher additionally exposes a task name in the batch to allow the model
to filter examples to the appropriate tasks.






	
classmethod from_config(config: pytext.data.disjoint_multitask_data.DisjointMultitaskData.Config, data_dict: Dict[str, pytext.data.data.Data], task_key: str = 'task_name', rank=0, world_size=1, init_tensorizers=True)[source]

	








	
class pytext.data.DisjointMultitaskDataHandler(config: pytext.data.disjoint_multitask_data_handler.DisjointMultitaskDataHandler.Config, data_handlers: Dict[str, pytext.data.data_handler.DataHandler], target_task_name: Optional[str] = None, *args, **kwargs)[source]

	Bases: pytext.data.data_handler.DataHandler

Wrapper for doing multitask training using multiple data handlers.
Takes a dictionary of data handlers, does round robin over their
iterators using RoundRobinBatchIterator.


	Parameters

	
	config (Config) – Configuration object of type DisjointMultitaskDataHandler.Config.


	data_handlers (Dict[str, DataHandler]) – Data handlers to do roundrobin over.


	target_task_name (Optional[str]) – Used to select best epoch, and set batch_per_epoch.


	*args (type) – Extra arguments to be passed down to sub data handlers.


	**kwargs (type) – Extra arguments to be passed down to sub data handlers.









	
data_handlers

	Data handlers to do roundrobin over.


	Type

	type










	
target_task_name

	Used to select best epoch, and set batch_per_epoch.


	Type

	type










	
upsample

	If upsample, keep cycling over each iterator in round-robin.
Iterators with less batches will get more passes.  If False, we do single
pass over each iterator, the ones which run out will sit idle.  This is
used for evaluation.  Default True.


	Type

	bool










	
get_eval_iter() → pytext.data.data_handler.BatchIterator[source]

	




	
get_test_iter() → pytext.data.data_handler.BatchIterator[source]

	




	
get_train_iter(rank: int = 0, world_size: int = 1) → Tuple[pytext.data.data_handler.BatchIterator, ...][source]

	




	
init_metadata()[source]

	Initialize metadata using data from configured path






	
load_metadata(metadata)[source]

	Load previously saved metadata






	
metadata_to_save()[source]

	Save metadata, pretrained_embeds_weight should be excluded










	
class pytext.data.DynamicPoolingBatcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16, pool_num_batches=1000, num_shuffled_pools=1, scheduler_config=<pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig object>)[source]

	Bases: pytext.data.data.PoolingBatcher

Allows dynamic batch training, extends pooling batcher with a scheduler
config, which specifies how batch size should increase


	
batchify(iterable: Iterable[pytext.data.sources.data_source.RawExample], sort_key=None, stage=<Stage.TRAIN: 'Training'>)[source]

	From an iterable of dicts, yield dicts of lists:


	Load num_shuffled_pools pools of data, and shuffle them.


	Load a pool (batch_size * pool_num_batches examples).


	Sort rows, if necessary.


	Shuffle the order in which the batches are returned, if necessary.









	
compute_dynamic_batch_size(curr_epoch: int, scheduler_config: pytext.data.dynamic_pooling_batcher.BatcherSchedulerConfig, curr_steps: int) → int[source]

	




	
finished_dynamic() → bool[source]

	




	
classmethod from_config(config: pytext.data.dynamic_pooling_batcher.DynamicPoolingBatcher.Config)[source]

	




	
get_batch_size(stage: pytext.common.constants.Stage) → int[source]

	




	
step_epoch()[source]

	








	
class pytext.data.EvalBatchSampler[source]

	Bases: pytext.data.batch_sampler.BaseBatchSampler

This sampler takes in a dictionary of Iterators and returns batches
associated with each key in the dictionary. It guarentees that we  will see
each batch associated with each key exactly once in the epoch.

Example

Iterator 1: [A, B, C, D], Iterator 2: [a, b]

Output: [A, B, C, D, a, b]


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	Loop through each key in the input dict and generate batches from
the iterator associated with that key.


	Parameters

	iterators – Dictionary of iterators














	
pytext.data.generator_iterator(fn)[source]

	Turn a generator into a GeneratorIterator-wrapped function.
Effectively this allows iterating over a generator multiple times by recording
the call arguments, and calling the generator with them anew each item __iter__
is called on the returned object.






	
class pytext.data.PoolingBatcher(train_batch_size=16, eval_batch_size=16, test_batch_size=16, pool_num_batches=1000, num_shuffled_pools=1)[source]

	Bases: pytext.data.data.Batcher

Batcher that shuffles and (if requested) sorts data.

Rationale

There is a trade-off between having batches of data that are truly randomly
shuffled, and batches of data that are efficiently padded. If we wanted
to maximise the efficiency of padding (i.e. minimise the amount of padding
that is needed), we would have to enforce that all inputs of a similar
length appear in the same batch. This however would lead to a dramatic
decrease in the randomness of batches. On the other end of the spectrum,
if we wanted to maximise randomness, we would often end up with inputs of
wildly different lengths in the same batch, which would lead to a lot of
padding.

Operation

This batcher uses a multi-staged approach.


	It first loads a number of “pools” of data, and shuffles them (this is
controlled by num_shuffled_pools).


	It then splits up the shuffled data sequentially into individual pools,
and the examples within each pool are sorted (if requested).


	Finally, each pool is split up sequentially into batches, and yielded.
If sorting was requested in step #2, the order in which the batches are
yielded is randomised.




The size of a pool is expressed as a multiple of the batch size, and is
controlled by pool_num_batches.

Examples

Assuming sorting is enabled, with the default settings of
pool_num_batches: 1000 and num_shuffled_pools: 1, a pool of
1k * batch_size examples is loaded, sorted by length, and split up into
1k batches. These batches are then yielded in random order. Once they run
out, a new pool is loaded, and the process is repeated. An advantage of
this approach is that padding will be somewhat reduced. A disadvantage is
that, for every epoch, the first 1k batches will be always the same (albeit
in a different order).

On the other hand, specifying pool_num_batches: 1000 and
num_shuffled_pools: 1000 would achieve the following:
1k * 1k * batch_size examples are loaded, and shuffled. These are then
split up into pools of size 1k * batch_size, which are then sorted
internally, split into individual batches, and yielded in random order.
Compared to the previous example, we no longer have the problem that the
first 1k batches are always the same in each epoch, but we’ve had to load
in memory 1M examples.


	
batchify(iterable: Iterable[pytext.data.sources.data_source.RawExample], sort_key=None, stage=<Stage.TRAIN: 'Training'>)[source]

	From an iterable of dicts, yield dicts of lists:


	Load num_shuffled_pools pools of data, and shuffle them.


	Load a pool (batch_size * pool_num_batches examples).


	Sort rows, if necessary.


	Shuffle the order in which the batches are returned, if necessary.









	
classmethod from_config(config: pytext.data.data.PoolingBatcher.Config)[source]

	




	
get_batch_size(stage: pytext.common.constants.Stage) → int[source]

	








	
class pytext.data.RandomizedBatchSampler(unnormalized_iterator_probs: Dict[str, float])[source]

	Bases: pytext.data.batch_sampler.BaseBatchSampler

This sampler takes in a dictionary of iterators and returns batches according
to the specified probabilities by unnormalized_iterator_probs. We cycle through
the iterators (restarting any that “run out”) indefinitely. Set batches_per_epoch
in Trainer.Config.

Example

Iterator A: [A, B, C, D],  Iterator B: [a, b]

batches_per_epoch = 3, unnormalized_iterator_probs = {“A”: 0, “B”: 1}
Epoch 1 = [a, b, a]
Epoch 2 = [b, a, b]


	Parameters

	unnormalized_iterator_probs (Dict[str, float]) – Iterator sampling probabilities.
The keys should be the same as the keys of the underlying iterators, and the
values will be normalized to sum to 1.






	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.data.batch_sampler.RandomizedBatchSampler.Config)[source]

	








	
class pytext.data.RoundRobinBatchSampler(iter_to_set_epoch: Optional[str] = None)[source]

	Bases: pytext.data.batch_sampler.BaseBatchSampler

This sampler takes a dictionary of Iterators and returns batches in a round
robin fashion till a the end of one of the iterators is reached. The end
is specified by iter_to_set_epoch.

If iter_to_set_epoch is set, cycle batches from each iterator until one
epoch of the target iterator is fulfilled. Iterators with fewer batches
than the target iterator are repeated, so they never run out.

If iter_to_set_epoch is None, cycle over batches from each iterator until the
shortest iterator completes one epoch.

Example

Iterator 1: [A, B, C, D],  Iterator 2: [a, b]

iter_to_set_epoch = “Iterator 1”
Output: [A, a, B, b, C, a, D, b]

iter_to_set_epoch = None
Output: [A, a, B, b]


	Parameters

	iter_to_set_epoch (Optional[str]) – Name of iterator to define epoch size.
If this is not set, epoch size defaults to the length of
the shortest iterator.






	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	Loop through each key in the input dict and generate batches from
the iterator associated with that key until the target iterator reaches
its end.


	Parameters

	iterators – Dictionary of iterators










	
classmethod from_config(config: pytext.data.batch_sampler.RoundRobinBatchSampler.Config)[source]

	








	
class pytext.data.NaturalBatchSampler(dataset_counts: Dict[str, int])[source]

	Bases: pytext.data.batch_sampler.RandomizedBatchSampler

This sampler iterates over all the datasets, sampling according to
the weighted number of samples in each dataset.


	
batchify(iterators: Dict[str, collections.abc.Iterator])[source]

	




	
classmethod from_config(config: pytext.data.batch_sampler.NaturalBatchSampler.Config)[source]

	








	
class pytext.data.Tensorizer(is_input: bool = True)[source]

	Bases: pytext.config.component.Component

Tensorizers are a component that converts from batches of
pytext.data.type.DataType instances to tensors. These tensors will eventually
be inputs to the model, but the model is aware of the tensorizers and can arrange
the tensors they create to conform to its model.

Tensorizers have an initialize function. This function allows the tensorizer to
read through the training dataset to build up any data that it needs for
creating the model. Commonly this is valuable for things like inferring a
vocabulary from the training set, or learning the entire set of training labels,
or slot labels, etc.


	
column_schema

	Generic types don’t pickle well pre-3.7, so we don’t actually want
to store the schema as an attribute. We’re already storing all of the
columns anyway, so until there’s a better solution, schema is a property.






	
classmethod from_config(config: pytext.data.tensorizers.Tensorizer.Config)[source]

	




	
initialize(from_scratch=True)[source]

	The initialize function is carefully designed to allow us to read through the
training dataset only once, and not store it in memory. As such, it can’t itself
manually iterate over the data source. Instead, the initialize function is a
coroutine, which is sent row data. This should look roughly like:

# set up variables here
...
try:
    # start reading through data source
    while True:
        # row has type Dict[str, types.DataType]
        row = yield
        # update any variables, vocabularies, etc.
        ...
except GeneratorExit:
    # finalize your initialization, set instance variables, etc.
    ...





See WordTokenizer.initialize for a more concrete example.






	
numberize(row)[source]

	




	
prepare_input(row)[source]

	Return preprocessed input tensors/blob for caffe2 prediction net.






	
sort_key(row)[source]

	




	
stringify(token_indices)[source]

	




	
tensorize(batch)[source]

	Tensorizer knows how to pad and tensorize a batch of it’s own output.






	
tensorizer_script_impl = None

	




	
torchscriptify()[source]

	













          

      

      

    

  

    
      
          
            
  
pytext.data.data_structures package


Submodules




pytext.data.data_structures.annotation module


	
class pytext.data.data_structures.annotation.Annotation(annotation_string: str, utterance: str = '', brackets: str = '[]', combination_labels: bool = True, add_dict_feat: bool = False, accept_flat_intents_slots: bool = False)[source]

	Bases: object


	
build_tree(accept_flat_intents_slots: bool = False)[source]

	








	
class pytext.data.data_structures.annotation.Intent(label)[source]

	Bases: pytext.data.data_structures.annotation.Node


	
validate_node(*args)[source]

	








	
class pytext.data.data_structures.annotation.Node(label)[source]

	Bases: object


	
children_flat_str_spans()[source]

	




	
flat_str()[source]

	




	
get_info()[source]

	




	
get_token_indices()[source]

	




	
get_token_span()[source]

	0 indexed
Like array slicing: For the first 3 tokens, returns 0, 3






	
list_ancestors()[source]

	




	
list_nonTerminals()[source]

	Returns all Intent and Slot nodes subordinate to this node






	
list_terminals()[source]

	Returns all Token nodes






	
list_tokens()[source]

	




	
validate_node(*args)[source]

	








	
class pytext.data.data_structures.annotation.Node_Info(node)[source]

	Bases: object

This class extracts the essential information for a mode, for use in rules.


	
get_parent(node)[source]

	




	
get_same_span(node)[source]

	








	
class pytext.data.data_structures.annotation.Root[source]

	Bases: pytext.data.data_structures.annotation.Node


	
validate_node(*args)[source]

	








	
class pytext.data.data_structures.annotation.Slot(label)[source]

	Bases: pytext.data.data_structures.annotation.Node


	
validate_node(allow_empty_slots=True, *args)[source]

	








	
class pytext.data.data_structures.annotation.Token(label, index)[source]

	Bases: pytext.data.data_structures.annotation.Node


	
remove()[source]

	Removes this token from the tree






	
validate_node(*args)[source]

	








	
class pytext.data.data_structures.annotation.Token_Info(node)[source]

	Bases: object

This class extracts the essential information for a token for use in rules.


	
get_parent(node)[source]

	








	
class pytext.data.data_structures.annotation.Tree(root: pytext.data.data_structures.annotation.Root, combination_labels: bool, utterance: str = '', validate_tree: bool = True)[source]

	Bases: object


	
depth()[source]

	




	
flat_str()[source]

	




	
list_tokens()[source]

	




	
lotv_str()[source]

	LOTV – Limited Output Token Vocabulary
We map the terminal tokens in the input to a constant output
(SEQLOGICAL_LOTV_TOKEN) to make the parsing task easier for models where
the decoding is decoupled from the input (e.g. seq2seq). This way,
the model can focus on learning to predict the parse tree,
rather than waste effort learning to replicate terminal tokens.






	
print_tree()[source]

	




	
recursive_validation(node, *args)[source]

	




	
to_actions()[source]

	




	
validate_tree(allow_empty_slots=True)[source]

	This is a method for checking that roots/intents/slots are
nested correctly.
Root( Intent( Slot( Intent( Slot, etc.) ) ) )










	
class pytext.data.data_structures.annotation.TreeBuilder(combination_labels: bool = True)[source]

	Bases: object


	
finalize_tree(validate_tree=True)[source]

	




	
update_tree(action, label)[source]

	








	
pytext.data.data_structures.annotation.escape_brackets(string: str) → str[source]

	




	
pytext.data.data_structures.annotation.is_intent_nonterminal(node_label: str) → bool[source]

	




	
pytext.data.data_structures.annotation.is_slot_nonterminal(node_label: str) → bool[source]

	




	
pytext.data.data_structures.annotation.is_unsupported(node_label: str) → bool[source]

	




	
pytext.data.data_structures.annotation.is_valid_nonterminal(node_label: str) → bool[source]

	




	
pytext.data.data_structures.annotation.list_from_actions(tokens_str: List[str], actions_vocab: List[str], actions_indices: List[int])[source]

	






pytext.data.data_structures.node module


	
class pytext.data.data_structures.node.Node(label: str, span: pytext.data.data_structures.node.Span, children: Optional[AbstractSet[Node]] = None, text: str = None)[source]

	Bases: object

Node in an intent-slot tree, representing either an intent or a slot.


	
label

	Label of the node.


	Type

	str










	
span

	Span of the node.


	Type

	Span










	
children

	Children of the node.


	Type

	set of Node










	
children

	




	
get_depth() → int[source]

	




	
label

	




	
span

	




	
text

	








	
class pytext.data.data_structures.node.Span[source]

	Bases: tuple

Span of a node in an intent-slot tree.


	
start

	Start position of the node.






	
end

	End position of the node (exclusive).






	
end

	Alias for field number 1






	
start

	Alias for field number 0
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pytext.data.featurizer package


Submodules




pytext.data.featurizer.featurizer module


	
class pytext.data.featurizer.featurizer.Featurizer(config, feature_config: pytext.config.field_config.FeatureConfig)[source]

	Bases: pytext.config.component.Component

Featurizer is tasked with performing data preprocessing that should be shared
between training and inference, namely, tokenization and gazetteer features
alignment.

This is an interface whose featurize() method must be implemented so that
the implemented interface can be used with the appropriate data handler.


	
featurize(input_record: pytext.data.featurizer.featurizer.InputRecord) → pytext.data.featurizer.featurizer.OutputRecord[source]

	




	
featurize_batch(input_record_list: Sequence[pytext.data.featurizer.featurizer.InputRecord]) → Sequence[pytext.data.featurizer.featurizer.OutputRecord][source]

	Featurize a batch of instances/examples.






	
classmethod from_config(config, feature_config: pytext.config.field_config.FeatureConfig)[source]

	




	
get_sentence_markers(locale=None)[source]

	








	
class pytext.data.featurizer.featurizer.InputRecord[source]

	Bases: tuple

Input data contract between Featurizer and DataHandler.


	
locale

	Alias for field number 2






	
raw_gazetteer_feats

	Alias for field number 1






	
raw_text

	Alias for field number 0










	
class pytext.data.featurizer.featurizer.OutputRecord[source]

	Bases: tuple

Output data contract between Featurizer and DataHandler.


	
characters

	Alias for field number 5






	
contextual_token_embedding

	Alias for field number 6






	
dense_feats

	Alias for field number 7






	
gazetteer_feat_lengths

	Alias for field number 3






	
gazetteer_feat_weights

	Alias for field number 4






	
gazetteer_feats

	Alias for field number 2






	
token_ranges

	Alias for field number 1






	
tokens

	Alias for field number 0












pytext.data.featurizer.simple_featurizer module


	
class pytext.data.featurizer.simple_featurizer.SimpleFeaturizer(config, feature_config: pytext.config.field_config.FeatureConfig)[source]

	Bases: pytext.data.featurizer.featurizer.Featurizer

Simple featurizer for basic tokenization and gazetteer feature alignment.


	
featurize(input_record: pytext.data.featurizer.featurizer.InputRecord) → pytext.data.featurizer.featurizer.OutputRecord[source]

	Featurize one instance/example only.






	
featurize_batch(input_records: Sequence[pytext.data.featurizer.featurizer.InputRecord]) → Sequence[pytext.data.featurizer.featurizer.OutputRecord][source]

	Featurize a batch of instances/examples.






	
get_sentence_markers(locale=None)[source]

	




	
tokenize(input_record: pytext.data.featurizer.featurizer.InputRecord) → pytext.data.featurizer.featurizer.OutputRecord[source]

	Tokenize one instance/example only.






	
tokenize_batch(input_records: Sequence[pytext.data.featurizer.featurizer.InputRecord]) → Sequence[pytext.data.featurizer.featurizer.OutputRecord][source]

	










Module contents


	
class pytext.data.featurizer.Featurizer(config, feature_config: pytext.config.field_config.FeatureConfig)[source]

	Bases: pytext.config.component.Component

Featurizer is tasked with performing data preprocessing that should be shared
between training and inference, namely, tokenization and gazetteer features
alignment.

This is an interface whose featurize() method must be implemented so that
the implemented interface can be used with the appropriate data handler.


	
featurize(input_record: pytext.data.featurizer.featurizer.InputRecord) → pytext.data.featurizer.featurizer.OutputRecord[source]

	




	
featurize_batch(input_record_list: Sequence[pytext.data.featurizer.featurizer.InputRecord]) → Sequence[pytext.data.featurizer.featurizer.OutputRecord][source]

	Featurize a batch of instances/examples.






	
classmethod from_config(config, feature_config: pytext.config.field_config.FeatureConfig)[source]

	




	
get_sentence_markers(locale=None)[source]

	








	
class pytext.data.featurizer.InputRecord[source]

	Bases: tuple

Input data contract between Featurizer and DataHandler.


	
locale

	Alias for field number 2






	
raw_gazetteer_feats

	Alias for field number 1






	
raw_text

	Alias for field number 0










	
class pytext.data.featurizer.OutputRecord[source]

	Bases: tuple

Output data contract between Featurizer and DataHandler.


	
characters

	Alias for field number 5






	
contextual_token_embedding

	Alias for field number 6






	
dense_feats

	Alias for field number 7






	
gazetteer_feat_lengths

	Alias for field number 3






	
gazetteer_feat_weights

	Alias for field number 4






	
gazetteer_feats

	Alias for field number 2






	
token_ranges

	Alias for field number 1






	
tokens

	Alias for field number 0










	
class pytext.data.featurizer.SimpleFeaturizer(config, feature_config: pytext.config.field_config.FeatureConfig)[source]

	Bases: pytext.data.featurizer.featurizer.Featurizer

Simple featurizer for basic tokenization and gazetteer feature alignment.


	
featurize(input_record: pytext.data.featurizer.featurizer.InputRecord) → pytext.data.featurizer.featurizer.OutputRecord[source]

	Featurize one instance/example only.






	
featurize_batch(input_records: Sequence[pytext.data.featurizer.featurizer.InputRecord]) → Sequence[pytext.data.featurizer.featurizer.OutputRecord][source]

	Featurize a batch of instances/examples.






	
get_sentence_markers(locale=None)[source]

	




	
tokenize(input_record: pytext.data.featurizer.featurizer.InputRecord) → pytext.data.featurizer.featurizer.OutputRecord[source]

	Tokenize one instance/example only.






	
tokenize_batch(input_records: Sequence[pytext.data.featurizer.featurizer.InputRecord]) → Sequence[pytext.data.featurizer.featurizer.OutputRecord][source]

	













          

      

      

    

  

    
      
          
            
  
pytext.data.sources package


Submodules




pytext.data.sources.conllu module


	
class pytext.data.sources.conllu.CoNLLUNERDataSource(language=None, train_file=None, test_file=None, eval_file=None, field_names=None, delimiter='t', **kwargs)[source]

	Bases: pytext.data.sources.conllu.CoNLLUPOSDataSource

Reads an empty line separated data (word     label).
This data source supports datasets for NER tasks






	
class pytext.data.sources.conllu.CoNLLUNERFile(file, delim, lang)[source]

	Bases: object






	
class pytext.data.sources.conllu.CoNLLUPOSDataSource(language=None, train_file=None, test_file=None, eval_file=None, field_names=None, delimiter='t', **kwargs)[source]

	Bases: pytext.data.sources.data_source.RootDataSource

DataSource which loads data from CoNLL-U file.


	
classmethod from_config(config: pytext.data.sources.conllu.CoNLLUPOSDataSource.Config, schema: Dict[str, Type[CT_co]], **kwargs)[source]

	




	
raw_eval_data_generator()[source]

	Returns a generator that yields the EVAL data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_test_data_generator()[source]

	Returns a generator that yields the TEST data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_train_data_generator()[source]

	Returns a generator that yields the TRAIN data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.












pytext.data.sources.data_source module


	
class pytext.data.sources.data_source.DataSource(schema: Dict[str, Type[CT_co]])[source]

	Bases: pytext.config.component.Component

Data sources are simple components that stream data from somewhere using Python’s
iteration interface. It should expose 3 iterators, “train”, “test”, and “eval”.
Each of these should be able to be iterated over any number of times, and iterating
over it should yield dictionaries whose values are deserialized python types.

Simply, these data sources exist as an interface to read through datasets
in a pythonic way, with pythonic types, and abstract away the form that they are
stored in.


	
eval = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	








	
class pytext.data.sources.data_source.GeneratorIterator(generator, *args, **kwargs)[source]

	Bases: object

Create an object which can be iterated over multiple times from a
generator call. Each iteration will call the generator and allow iterating
over it. This is unsafe to use on generators which have side effects, such
as file readers; it’s up to the callers to safely manage these scenarios.






	
class pytext.data.sources.data_source.GeneratorMethodProperty(generator)[source]

	Bases: object

Identify a generator method as a property. This will allow instances to iterate
over the property multiple times, and not consume the generator. It accomplishes
this by wrapping the generator and creating multiple generator instances if
iterated over multiple times.






	
class pytext.data.sources.data_source.RawExample[source]

	Bases: dict

A wrapper class for a single example row with a dict interface.
This is here for any logic we want row objects to have that dicts don’t do.






	
class pytext.data.sources.data_source.RootDataSource(schema: Dict[str, Type[CT_co]], column_mapping: Dict[str, str] = ())[source]

	Bases: pytext.data.sources.data_source.DataSource

A data source which actually loads data from a location. This data source
needs to be responsible for converting types based on a schema, because it should
be the only part of the system that actually needs to understand details about
the underlying storage system.

RootDataSource presents a simpler abstraction than DataSource where the rows
are automatically converted to the right DataTypes.

A RootDataSource should implement raw_train_data_generator,
raw_test_data_generator, and raw_eval_data_generator. These functions
should yield dictionaries of raw objects which the loading system can
convert using the schema loading functions.


	
DATA_SOURCE_TYPES = {<class 'str'>: <function load_text>, typing.Any: <function load_text>, typing.List[pytext.utils.data.Slot]: <function load_slots>, typing.List[int]: <function load_json>, typing.List[str]: <function load_json>, typing.List[typing.Dict[str, typing.Dict[str, float]]]: <function load_json>, typing.List[float]: <function load_float_list>, ~JSONString: <function load_json_string>, <class 'float'>: <function load_float>, <class 'int'>: <function load_int>}

	




	
eval = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
load(value, schema_type)[source]

	




	
raw_eval_data_generator()[source]

	Returns a generator that yields the EVAL data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_test_data_generator()[source]

	Returns a generator that yields the TEST data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_train_data_generator()[source]

	Returns a generator that yields the TRAIN data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
classmethod register_type(type)[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	








	
class pytext.data.sources.data_source.RowShardedDataSource(data_source: pytext.data.sources.data_source.DataSource, rank=0, world_size=1)[source]

	Bases: pytext.data.sources.data_source.ShardedDataSource

Shards a given datasource by row.


	
train = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
train_unsharded = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	








	
class pytext.data.sources.data_source.SafeFileWrapper(*args, **kwargs)[source]

	Bases: object

A simple wrapper class for files which allows filedescriptors to be managed
with normal Python ref counts.
Without using this, if you create a file in a from_config you will see a warning
along the lines of “ResourceWarning: self._file is acquired but not always released”
this is because we’re opening a file not in a context manager (with statement).
We want to do it this way because it lets us pass a file object to the DataSource,
rather than a filename. This exposes a ton more flexibility and testability, passing
filenames is one of the paths towards pain.

However, we don’t have a clear resource management system set up for configuration.
from_config functions are the tool that we have to allow objects to specify how they
should be created from a configuration, which generally should only happen from the
command line, whereas in eg. a notebook you should build the objects with
constructors directly. If building from constructors, you can just open a file and
pass it, but from_config here needs to create a file object from a configured
filename. Python files don’t close automatically, so you also need a system that
will close them when the python interpreter shuts down. If you don’t, it will print
a resource warning at runtime, as the interpreter manually closes the filehandles
(although modern OSs are pretty okay with having open file handles, it’s hard for me
to justify exactly why Python is so strict about this; I think one of the main
reasons you might actually care is if you have a writeable file handle it might not
have flushed properly when the C runtime exits, but Python doesn’t actually
distinguish between writeable and non-writeable file handles).

This class is a wrapper that creates a system for (sort-of) safely closing the file
handles before the runtime exits. It does this by closing the file when the object’s
deleter is called. Although the python standard doesn’t actually make any guarantees
about when deleters are called, CPython is reference counted and so as an
mplementation detail will call a deleter whenever the last reference to it is
removed, which generally will happen to all objects created during program execution
as long as there aren’t reference cycles (I don’t actually know off-hand whether the
cycle collection is run before shutdown, and anyway the cycles would have to include
objects that the runtime itself maintains pointers to, which seems like you’d have
to work hard to do and wouldn’t do accidentally). This isn’t true for other python
systems like PyPy or Jython which use generational garbage collection and so don’t
actually always call destructors before the system shuts down, but again this is
only really relevant for mutable files.

An alternative implementation would be to build a resource management system into
PyText, something like a function that we use for opening system resources that
registers the resources and then we make sure are all closed before system shutdown.
That would probably technically be the right solution, but I didn’t really think of
that first and also it’s a bit longer to implement.

If you are seeing resource warnings on your system, please file a github issue.






	
class pytext.data.sources.data_source.ShardedDataSource(schema: Dict[str, Type[CT_co]])[source]

	Bases: pytext.data.sources.data_source.DataSource

Base class for sharded data sources.






	
pytext.data.sources.data_source.generator_property

	alias of pytext.data.sources.data_source.GeneratorMethodProperty






	
pytext.data.sources.data_source.load_float(f)[source]

	




	
pytext.data.sources.data_source.load_float_list(s)[source]

	




	
pytext.data.sources.data_source.load_int(x)[source]

	




	
pytext.data.sources.data_source.load_json(s)[source]

	




	
pytext.data.sources.data_source.load_json_string(s)[source]

	




	
pytext.data.sources.data_source.load_slots(s)[source]

	




	
pytext.data.sources.data_source.load_text(s)[source]

	






pytext.data.sources.dense_retrieval module


	
class pytext.data.sources.dense_retrieval.DenseRetrievalDataSource(schema, train_filename=None, test_filename=None, eval_filename=None, num_negative_ctxs=1, use_title=True, use_cache=False)[source]

	Bases: pytext.data.sources.data_source.DataSource

Data source for DPR (https://github.com/facebookresearch/DPR).

Expects multiline json for lazy loading and improved memory usage.
The original DPR files can be converted to multiline json using jq -c .[]


	
DEFAULT_SCHEMA = {'negative_ctxs': typing.List[str], 'positive_ctx': <class 'str'>, 'question': <class 'str'>}

	




	
eval = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
classmethod from_config(config: pytext.data.sources.dense_retrieval.DenseRetrievalDataSource.Config, schema={'negative_ctxs': typing.List[str], 'positive_ctx': <class 'str'>, 'question': <class 'str'>})[source]

	




	
process_file(fname, is_train)[source]

	




	
read_file(fname)[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>

	








	
pytext.data.sources.dense_retrieval.combine_title_text_id(ctx, use_title)[source]

	






pytext.data.sources.pandas module


	
class pytext.data.sources.pandas.PandasDataSource(train_df: Optional[pandas.core.frame.DataFrame] = None, eval_df: Optional[pandas.core.frame.DataFrame] = None, test_df: Optional[pandas.core.frame.DataFrame] = None, **kwargs)[source]

	Bases: pytext.data.sources.data_source.RootDataSource

DataSource which loads data from a pandas DataFrame.


	Inputs:

	train_df: DataFrame for training

eval_df: DataFrame for evalu

test_df: DataFrame for test

schema: same as base DataSource, define the list of output values with their types

column_mapping: maps the column names in DataFrame to the name defined in schema






	
classmethod from_config(config: pytext.data.sources.pandas.PandasDataSource.Config, schema: Dict[str, Type[CT_co]])[source]

	




	
raw_eval_data_generator()[source]

	Returns a generator that yields the EVAL data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
static raw_generator(df: Optional[pandas.core.frame.DataFrame])[source]

	




	
raw_test_data_generator()[source]

	Returns a generator that yields the TEST data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_train_data_generator()[source]

	Returns a generator that yields the TRAIN data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.










	
class pytext.data.sources.pandas.SessionPandasDataSource(schema: Dict[str, Type[CT_co]], id_col: str, train_df: Optional[pandas.core.frame.DataFrame] = None, eval_df: Optional[pandas.core.frame.DataFrame] = None, test_df: Optional[pandas.core.frame.DataFrame] = None, column_mapping: Dict[str, str] = ())[source]

	Bases: pytext.data.sources.pandas.PandasDataSource, pytext.data.sources.session.SessionDataSource








pytext.data.sources.session module


	
class pytext.data.sources.session.SessionDataSource(id_col, **kwargs)[source]

	Bases: pytext.data.sources.data_source.RootDataSource

Data source for session based data, the input data is organized in sessions,
each session may have multiple rows. The first column is always the session id.
Raw input rows are consolidated by session id and returned as one session
per example


	
merge_session(session)[source]

	










pytext.data.sources.squad module


	
class pytext.data.sources.squad.SquadDataSource(train_filename=None, test_filename=None, eval_filename=None, ignore_impossible=True, max_character_length=1048576, min_overlap=0.1, delimiter='t', quoted=False, schema={'answer_ends': typing.List[int], 'answer_starts': typing.List[int], 'answers': typing.List[str], 'doc': <class 'str'>, 'has_answer': <class 'str'>, 'id': <class 'int'>, 'question': <class 'str'>})[source]

	Bases: pytext.data.sources.data_source.DataSource

Download data from https://rajpurkar.github.io/SQuAD-explorer/
Will return tuples of (doc, question, answer, answer_start, has_answer)


	
DEFAULT_SCHEMA = {'answer_ends': typing.List[int], 'answer_starts': typing.List[int], 'answers': typing.List[str], 'doc': <class 'str'>, 'has_answer': <class 'str'>, 'id': <class 'int'>, 'question': <class 'str'>}

	




	
eval = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
classmethod from_config(config: pytext.data.sources.squad.SquadDataSource.Config, schema={'answer_ends': typing.List[int], 'answer_starts': typing.List[int], 'answers': typing.List[str], 'doc': <class 'str'>, 'has_answer': <class 'str'>, 'id': <class 'int'>, 'question': <class 'str'>})[source]

	




	
process_file(fname)[source]

	




	
process_squad_json(fname)[source]

	




	
process_squad_tsv(fname)[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>

	








	
class pytext.data.sources.squad.SquadDataSourceForKD(**kwargs)[source]

	Bases: pytext.data.sources.squad.SquadDataSource

Squad-like data along with soft labels (logits).
Will return tuples of (
doc, question, answer, answer_start, has_answer,
start_logits, end_logits, has_answer_logits, pad_mask, segment_labels
)


	
process_squad_tsv(fname)[source]

	










pytext.data.sources.tsv module


	
class pytext.data.sources.tsv.BlockShardedTSV(file, field_names=None, delimiter='t', quoted=False, block_id=0, num_blocks=1, drop_incomplete_rows=False)[source]

	Bases: object

Take a TSV file, split into N pieces (by byte location) and return
an iterator on one of the pieces.  The pieces are equal by byte size,
not by number of rows.  Thus, care needs to be taken when using this
for distributed training, otherwise number of batches for different
workers might be different.






	
class pytext.data.sources.tsv.BlockShardedTSVDataSource(rank=0, world_size=1, **kwargs)[source]

	Bases: pytext.data.sources.tsv.TSVDataSource, pytext.data.sources.data_source.ShardedDataSource


	
train_unsharded = <pytext.data.sources.data_source.GeneratorIterator object>

	








	
class pytext.data.sources.tsv.MultilingualTSVDataSource(train_file=None, test_file=None, eval_file=None, field_names=None, delimiter='t', data_source_languages={'eval': ['en'], 'test': ['en'], 'train': ['en']}, language_columns=['language'], **kwargs)[source]

	Bases: pytext.data.sources.tsv.TSVDataSource

Data Source for multi-lingual data. The input data can have multiple
text fields and each field can either have the same language or different
languages. The data_source_languages dict contains the language information
for each text field and this should match the number of language identifiers
specified in language_columns.


	
eval = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>

	








	
class pytext.data.sources.tsv.SessionTSVDataSource(train_file=None, test_file=None, eval_file=None, field_names=None, **kwargs)[source]

	Bases: pytext.data.sources.tsv.TSVDataSource, pytext.data.sources.session.SessionDataSource






	
class pytext.data.sources.tsv.TSV(file, field_names=None, delimiter='t', quoted=False, drop_incomplete_rows=False)[source]

	Bases: object






	
class pytext.data.sources.tsv.TSVDataSource(train_file=None, test_file=None, eval_file=None, field_names=None, delimiter='t', quoted=False, drop_incomplete_rows=False, **kwargs)[source]

	Bases: pytext.data.sources.data_source.RootDataSource

DataSource which loads data from TSV sources. Uses python’s csv library.


	
classmethod from_config(config: pytext.data.sources.tsv.TSVDataSource.Config, schema: Dict[str, Type[CT_co]], **kwargs)[source]

	




	
raw_eval_data_generator()[source]

	Returns a generator that yields the EVAL data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_test_data_generator()[source]

	Returns a generator that yields the TEST data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_train_data_generator()[source]

	Returns a generator that yields the TRAIN data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.












Module contents


	
class pytext.data.sources.DataSource(schema: Dict[str, Type[CT_co]])[source]

	Bases: pytext.config.component.Component

Data sources are simple components that stream data from somewhere using Python’s
iteration interface. It should expose 3 iterators, “train”, “test”, and “eval”.
Each of these should be able to be iterated over any number of times, and iterating
over it should yield dictionaries whose values are deserialized python types.

Simply, these data sources exist as an interface to read through datasets
in a pythonic way, with pythonic types, and abstract away the form that they are
stored in.


	
eval = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>[source]

	








	
class pytext.data.sources.RawExample[source]

	Bases: dict

A wrapper class for a single example row with a dict interface.
This is here for any logic we want row objects to have that dicts don’t do.






	
class pytext.data.sources.SquadDataSource(train_filename=None, test_filename=None, eval_filename=None, ignore_impossible=True, max_character_length=1048576, min_overlap=0.1, delimiter='t', quoted=False, schema={'answer_ends': typing.List[int], 'answer_starts': typing.List[int], 'answers': typing.List[str], 'doc': <class 'str'>, 'has_answer': <class 'str'>, 'id': <class 'int'>, 'question': <class 'str'>})[source]

	Bases: pytext.data.sources.data_source.DataSource

Download data from https://rajpurkar.github.io/SQuAD-explorer/
Will return tuples of (doc, question, answer, answer_start, has_answer)


	
DEFAULT_SCHEMA = {'answer_ends': typing.List[int], 'answer_starts': typing.List[int], 'answers': typing.List[str], 'doc': <class 'str'>, 'has_answer': <class 'str'>, 'id': <class 'int'>, 'question': <class 'str'>}

	




	
eval = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
classmethod from_config(config: pytext.data.sources.squad.SquadDataSource.Config, schema={'answer_ends': typing.List[int], 'answer_starts': typing.List[int], 'answers': typing.List[str], 'doc': <class 'str'>, 'has_answer': <class 'str'>, 'id': <class 'int'>, 'question': <class 'str'>})[source]

	




	
process_file(fname)[source]

	




	
process_squad_json(fname)[source]

	




	
process_squad_tsv(fname)[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>

	








	
class pytext.data.sources.TSVDataSource(train_file=None, test_file=None, eval_file=None, field_names=None, delimiter='t', quoted=False, drop_incomplete_rows=False, **kwargs)[source]

	Bases: pytext.data.sources.data_source.RootDataSource

DataSource which loads data from TSV sources. Uses python’s csv library.


	
classmethod from_config(config: pytext.data.sources.tsv.TSVDataSource.Config, schema: Dict[str, Type[CT_co]], **kwargs)[source]

	




	
raw_eval_data_generator()[source]

	Returns a generator that yields the EVAL data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_test_data_generator()[source]

	Returns a generator that yields the TEST data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_train_data_generator()[source]

	Returns a generator that yields the TRAIN data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.










	
class pytext.data.sources.PandasDataSource(train_df: Optional[pandas.core.frame.DataFrame] = None, eval_df: Optional[pandas.core.frame.DataFrame] = None, test_df: Optional[pandas.core.frame.DataFrame] = None, **kwargs)[source]

	Bases: pytext.data.sources.data_source.RootDataSource

DataSource which loads data from a pandas DataFrame.


	Inputs:

	train_df: DataFrame for training

eval_df: DataFrame for evalu

test_df: DataFrame for test

schema: same as base DataSource, define the list of output values with their types

column_mapping: maps the column names in DataFrame to the name defined in schema






	
classmethod from_config(config: pytext.data.sources.pandas.PandasDataSource.Config, schema: Dict[str, Type[CT_co]])[source]

	




	
raw_eval_data_generator()[source]

	Returns a generator that yields the EVAL data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
static raw_generator(df: Optional[pandas.core.frame.DataFrame])[source]

	




	
raw_test_data_generator()[source]

	Returns a generator that yields the TEST data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.






	
raw_train_data_generator()[source]

	Returns a generator that yields the TRAIN data one item at a time
in a dictionary where each key is a field and the value is of the
raw type from the source.
DataSources need to implement this.










	
class pytext.data.sources.CoNLLUNERDataSource(language=None, train_file=None, test_file=None, eval_file=None, field_names=None, delimiter='t', **kwargs)[source]

	Bases: pytext.data.sources.conllu.CoNLLUPOSDataSource

Reads an empty line separated data (word     label).
This data source supports datasets for NER tasks






	
class pytext.data.sources.DenseRetrievalDataSource(schema, train_filename=None, test_filename=None, eval_filename=None, num_negative_ctxs=1, use_title=True, use_cache=False)[source]

	Bases: pytext.data.sources.data_source.DataSource

Data source for DPR (https://github.com/facebookresearch/DPR).

Expects multiline json for lazy loading and improved memory usage.
The original DPR files can be converted to multiline json using jq -c .[]


	
DEFAULT_SCHEMA = {'negative_ctxs': typing.List[str], 'positive_ctx': <class 'str'>, 'question': <class 'str'>}

	




	
eval = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
classmethod from_config(config: pytext.data.sources.dense_retrieval.DenseRetrievalDataSource.Config, schema={'negative_ctxs': typing.List[str], 'positive_ctx': <class 'str'>, 'question': <class 'str'>})[source]

	




	
process_file(fname, is_train)[source]

	




	
read_file(fname)[source]

	




	
test = <pytext.data.sources.data_source.GeneratorIterator object>

	




	
train = <pytext.data.sources.data_source.GeneratorIterator object>

	













          

      

      

    

  

    
      
          
            
  
pytext.data.test package


Submodules




pytext.data.test.batch_sampler_test module


	
class pytext.data.test.batch_sampler_test.BatchSamplerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_alternate_prob_batch_sampler()[source]

	




	
test_eval_batch_sampler()[source]

	




	
test_prob_batch_sampler()[source]

	




	
test_round_robin_batch_sampler()[source]

	










pytext.data.test.data_test module


	
class pytext.data.test.data_test.BatcherTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_batcher()[source]

	




	
test_pooling_batcher()[source]

	








	
class pytext.data.test.data_test.DataTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_create_batches()[source]

	




	
test_create_batches_different_tensorizers()[source]

	




	
test_create_batches_with_cache()[source]

	




	
test_create_data_no_batcher_provided()[source]

	




	
test_data_initializes_tensorsizers()[source]

	




	
test_data_iterate_multiple_times()[source]

	




	
test_fp16_padding()[source]

	




	
test_sort()[source]

	








	
class pytext.data.test.data_test.RawExampleTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_raw_example_hashable()[source]

	










pytext.data.test.dynamic_pooling_batcher_test module


	
class pytext.data.test.dynamic_pooling_batcher_test.DynamicPoolingBatcherTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
end_of_scheduler()[source]

	




	
test_batch_size_greater_than_data()[source]

	




	
test_exponential_scheduler()[source]

	




	
test_linear_scheduler()[source]

	




	
test_step_size()[source]

	










pytext.data.test.mask_tensorizers_test module


	
class pytext.data.test.mask_tensorizers_test.MaskTensorizersTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_basic_tree_masking()[source]

	




	
test_mask_all()[source]

	




	
test_mask_at_depth_k()[source]

	




	
test_mask_no_op()[source]

	




	
test_mask_random()[source]

	




	
test_tree_mask_with_bos_eos()[source]

	










pytext.data.test.pandas_data_source_test module


	
class pytext.data.test.pandas_data_source_test.PandasDataSourceTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_create_data_source()[source]

	




	
test_create_from_config()[source]

	




	
test_empty_data()[source]

	










pytext.data.test.round_robin_batchiterator_test module


	
class pytext.data.test.round_robin_batchiterator_test.RoundRobinBatchIteratorTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_batch_iterator()[source]

	










pytext.data.test.simple_featurizer_test module


	
class pytext.data.test.simple_featurizer_test.SimpleFeaturizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_convert_to_bytes()[source]

	




	
test_split_with_regex()[source]

	




	
test_tokenize()[source]

	




	
test_tokenize_add_sentence_markers()[source]

	




	
test_tokenize_dont_lowercase()[source]

	










pytext.data.test.tensorizers_test module


	
class pytext.data.test.tensorizers_test.BERTTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_bert_pair_tensorizer()[source]

	




	
test_bert_tensorizer()[source]

	








	
class pytext.data.test.tensorizers_test.CharacterVocabTokenTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_character_vocab_token_tensorizer()[source]

	








	
class pytext.data.test.tensorizers_test.ListTensorizersTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_create_label_list_tensors()[source]

	




	
test_initialize_list_tensorizers()[source]

	




	
test_label_list_tensors_no_pad_in_vocab()[source]

	




	
test_label_list_tensors_pad_missing()[source]

	








	
class pytext.data.test.tensorizers_test.LookupTokensTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_lookup_tokens()[source]

	








	
class pytext.data.test.tensorizers_test.RobertaTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_roberta_tensorizer()[source]

	








	
class pytext.data.test.tensorizers_test.SquadForBERTTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_squad_tensorizer()[source]

	








	
class pytext.data.test.tensorizers_test.SquadForRobertaTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_squad_roberta_tensorizer()[source]

	








	
class pytext.data.test.tensorizers_test.SquadTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_initialize()[source]

	




	
test_numberize_with_alphanumeric()[source]

	




	
test_numberize_with_wordpiece()[source]

	




	
test_tsv_numberize_with_alphanumeric()[source]

	








	
class pytext.data.test.tensorizers_test.String2DListTensorizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
expected_numberized = [([[2, 3], [4, 5, 6, 3]], [2, 4], 2), ([[2, 3], [4, 5, 6, 0, 0]], [2, 5], 2)]

	




	
expected_tensorized = (tensor([[[2, 3, 1, 1, 1],          [4, 5, 6, 3, 1]],          [[2, 3, 1, 1, 1],          [4, 5, 6, 0, 0]]]),)

	




	
init_rows = [{'text': [['Move', 'fast'], ['And', 'break', 'things', 'fast']]}]

	




	
test_original()[source]

	




	
test_rows = [{'text': [['Move', 'fast'], ['And', 'break', 'things', 'fast']]}, {'text': [['Move', 'fast'], ['And', 'break', 'things', 'even', 'faster']]}]

	




	
test_torchscriptified()[source]

	








	
class pytext.data.test.tensorizers_test.TensorizersTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_annotation_num()[source]

	




	
test_byte_tensors_error_code()[source]

	




	
test_create_byte_tensors()[source]

	




	
test_create_byte_token_tensors()[source]

	




	
test_create_float_list_seq_tensor()[source]

	




	
test_create_float_list_tensor()[source]

	




	
test_create_label_tensors()[source]

	




	
test_create_label_tensors_add_labels()[source]

	




	
test_create_label_tensors_label_vocab()[source]

	




	
test_create_normalized_float_list_tensor()[source]

	




	
test_float_1D_list_tensorizer()[source]

	




	
test_float_list_seq_tensor_prepare_input()[source]

	




	
test_float_list_seq_torchscriptify()[source]

	




	
test_float_list_tensor_prepare_input()[source]

	




	
test_gazetteer_tensor()[source]

	




	
test_gazetteer_tensor_bad_json()[source]

	




	
test_initialize_label_tensorizer()[source]

	




	
test_initialize_tensorizers()[source]

	




	
test_initialize_token_tensorizer()[source]

	




	
test_integer_1D_list_tensorizer()[source]

	




	
test_numberize_with_script_token_tensorizer()[source]

	




	
test_numberize_with_token_tensorizer()[source]

	




	
test_seq_tensor()[source]

	




	
test_seq_tensor_max_turn()[source]

	




	
test_seq_tensor_pad_batch()[source]

	




	
test_seq_tensor_with_bos_eos_eol_bol()[source]

	




	
test_tensorize_with_script_token_tensorizer()[source]

	










pytext.data.test.tokenizers_test module


	
class pytext.data.test.tokenizers_test.GPT2BPETest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_gpt2_bpe_tokenizer()[source]

	








	
class pytext.data.test.tokenizers_test.SentencePieceTokenizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_input_text_truncation()[source]

	




	
test_tokenize()[source]

	








	
class pytext.data.test.tokenizers_test.TokenizeTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_split_with_regex()[source]

	




	
test_tokenize()[source]

	




	
test_tokenize_dont_lowercase()[source]

	




	
test_tokenize_no_byte_offsets()[source]

	




	
test_tokenize_use_byte_offsets()[source]

	








	
class pytext.data.test.tokenizers_test.WordpieceTokenizerTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_wordpiece_tokenizer()[source]

	










pytext.data.test.tsv_data_source_test module


	
class pytext.data.test.tsv_data_source_test.BlockShardedTSVDataSourceTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_bad_quoting()[source]

	The text column of the first row of this file opens a quote but
does not close it.






	
test_quoting()[source]

	The text column of the first row of this file opens a quote but
does not close it.










	
class pytext.data.test.tsv_data_source_test.SessionTSVDataSourceTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_read_session_data()[source]

	








	
class pytext.data.test.tsv_data_source_test.TSVDataSourceTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
test_bad_quoting()[source]

	The text column of the first row of this file opens a quote but
does not close it.






	
test_csv()[source]

	




	
test_iterate_training_data_multiple_times()[source]

	




	
test_quoting()[source]

	The text column of the first row of this file opens a quote but
does not close it.






	
test_read_data_source()[source]

	




	
test_read_data_source_with_column_remapping()[source]

	




	
test_read_data_source_with_utf8_issues()[source]

	




	
test_read_eval_data_source()[source]

	




	
test_read_test_data_source()[source]

	










pytext.data.test.utils_test module


	
class pytext.data.test.utils_test.PaddingTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
testPadding()[source]

	




	
testPaddingProvideShape()[source]

	








	
class pytext.data.test.utils_test.TargetTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
test_align_target_label()[source]

	








	
class pytext.data.test.utils_test.VocabularyTest(methodName='runTest')[source]

	Bases: unittest.case.TestCase


	
testBuildVocabulary()[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
pytext.data.tokenizers package


Submodules




pytext.data.tokenizers.tokenizer module


	
class pytext.data.tokenizers.tokenizer.BERTInitialTokenizer(basic_tokenizer)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Basic initial tokenization for BERT.  This is run prior to word piece, does
white space tokenization in addition to lower-casing and accent removal
if specified.


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.BERTInitialTokenizer.Config)[source]

	




	
tokenize(text)[source]

	Tokenizes a piece of text.










	
class pytext.data.tokenizers.tokenizer.CppProcessorMixin[source]

	Bases: object

Cpp processors like SentencePiece don’t pickle well; reload them.






	
class pytext.data.tokenizers.tokenizer.DoNothingTokenizer[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Tokenizer that takes a list of strings and converts to a list of Tokens.
Useful in cases where tokenizer is run before-hand


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.DoNothingTokenizer.Config)[source]

	




	
tokenize(tokens: Union[List[str], str]) → List[pytext.data.tokenizers.tokenizer.Token][source]

	




	
torchscriptify()[source]

	








	
class pytext.data.tokenizers.tokenizer.GPT2BPETokenizer(bpe: fairseq.data.encoders.gpt2_bpe_utils.Encoder, lowercase: bool = False)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Tokenizer for gpt-2 and RoBERTa.


	
decode(sentence: str)[source]

	




	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.GPT2BPETokenizer.Config)[source]

	




	
tokenize(input_str: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	








	
class pytext.data.tokenizers.tokenizer.PickleableGPT2BPEEncoder(encoder, bpe_merges, errors='replace')[source]

	Bases: fairseq.data.encoders.gpt2_bpe_utils.Encoder

Fairseq’s encoder stores the regex module as a local reference on its encoders,
which means they can’t be saved via pickle.dumps or torch.save. This modified
their save/load logic doesn’t store the module, and restores the reference
after re-inflating.






	
class pytext.data.tokenizers.tokenizer.SentencePieceTokenizer(sp_model_path: str = '', max_input_text_length: Optional[int] = None)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer, pytext.data.tokenizers.tokenizer.CppProcessorMixin

Sentence piece tokenizer.


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.SentencePieceTokenizer.Config)[source]

	




	
tokenize(input_str: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	




	
torchscriptify()[source]

	








	
class pytext.data.tokenizers.tokenizer.Token(value, start, end)[source]

	Bases: tuple


	
end

	Alias for field number 2






	
start

	Alias for field number 1






	
value

	Alias for field number 0










	
class pytext.data.tokenizers.tokenizer.Tokenizer(split_regex='\s+', lowercase=True, use_byte_offsets=False)[source]

	Bases: pytext.config.component.Component

A simple regex-splitting tokenizer.


	
decode(sentence: str)[source]

	




	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.Tokenizer.Config)[source]

	




	
tokenize(input: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	




	
torchscriptify()[source]

	








	
class pytext.data.tokenizers.tokenizer.WordPieceTokenizer(wordpiece_vocab, basic_tokenizer, wordpiece_tokenizer)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Word piece tokenizer for BERT models.


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.WordPieceTokenizer.Config)[source]

	




	
static load_vocab(vocab_file)[source]

	Loads a vocabulary file into a dictionary.






	
tokenize(input_str: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	










Module contents


	
class pytext.data.tokenizers.GPT2BPETokenizer(bpe: fairseq.data.encoders.gpt2_bpe_utils.Encoder, lowercase: bool = False)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Tokenizer for gpt-2 and RoBERTa.


	
decode(sentence: str)[source]

	




	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.GPT2BPETokenizer.Config)[source]

	




	
tokenize(input_str: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	








	
class pytext.data.tokenizers.Token(value, start, end)[source]

	Bases: tuple


	
end

	Alias for field number 2






	
start

	Alias for field number 1






	
value

	Alias for field number 0










	
class pytext.data.tokenizers.Tokenizer(split_regex='\s+', lowercase=True, use_byte_offsets=False)[source]

	Bases: pytext.config.component.Component

A simple regex-splitting tokenizer.


	
decode(sentence: str)[source]

	




	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.Tokenizer.Config)[source]

	




	
tokenize(input: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	




	
torchscriptify()[source]

	








	
class pytext.data.tokenizers.DoNothingTokenizer[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Tokenizer that takes a list of strings and converts to a list of Tokens.
Useful in cases where tokenizer is run before-hand


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.DoNothingTokenizer.Config)[source]

	




	
tokenize(tokens: Union[List[str], str]) → List[pytext.data.tokenizers.tokenizer.Token][source]

	




	
torchscriptify()[source]

	








	
class pytext.data.tokenizers.WordPieceTokenizer(wordpiece_vocab, basic_tokenizer, wordpiece_tokenizer)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer

Word piece tokenizer for BERT models.


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.WordPieceTokenizer.Config)[source]

	




	
static load_vocab(vocab_file)[source]

	Loads a vocabulary file into a dictionary.






	
tokenize(input_str: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	








	
class pytext.data.tokenizers.CppProcessorMixin[source]

	Bases: object

Cpp processors like SentencePiece don’t pickle well; reload them.






	
class pytext.data.tokenizers.SentencePieceTokenizer(sp_model_path: str = '', max_input_text_length: Optional[int] = None)[source]

	Bases: pytext.data.tokenizers.tokenizer.Tokenizer, pytext.data.tokenizers.tokenizer.CppProcessorMixin

Sentence piece tokenizer.


	
classmethod from_config(config: pytext.data.tokenizers.tokenizer.SentencePieceTokenizer.Config)[source]

	




	
tokenize(input_str: str) → List[pytext.data.tokenizers.tokenizer.Token][source]

	




	
torchscriptify()[source]

	













          

      

      

    

  

    
      
          
            
  
pytext.exporters package


Submodules




pytext.exporters.custom_exporters module


	
class pytext.exporters.custom_exporters.DenseFeatureExporter(config, input_names, dummy_model_input, vocab_map, output_names)[source]

	Bases: pytext.exporters.exporter.ModelExporter

Exporter for models that have DenseFeatures as input to the decoder


	
classmethod get_feature_metadata(feature_config: pytext.config.field_config.FeatureConfig, feature_meta: Dict[str, pytext.fields.field.FieldMeta])[source]

	








	
class pytext.exporters.custom_exporters.InitPredictNetExporter(config, input_names, dummy_model_input, vocab_map, output_names)[source]

	Bases: pytext.exporters.exporter.ModelExporter

Exporter for converting models to their caffe2 init and predict nets.
Does not rely on c2_prepared, but rather splits the ONNX model into
the init and predict nets directly.


	
export_to_caffe2(model, export_path: str, export_onnx_path: str = None) → List[str][source]

	export pytorch model to caffe2 by first using ONNX to convert logic in forward
function to a caffe2 net, and then prepend/append additional operators to
the caffe2 net according to the model


	Parameters

	
	model (Model) – pytorch model to export


	export_path (str) – path to save the exported caffe2 model


	export_onnx_path (str) – path to save the exported onnx model






	Returns

	list of caffe2 model output names



	Return type

	final_output_names










	
get_export_paths(path)[source]

	




	
postprocess_output(init_net, predict_net, workspace, output_names: List[str], model)[source]

	Postprocess the model output, generate additional blobs for human readable
prediction. By default it use export function of output layer from pytorch
model to append additional operators to caffe2 net


	Parameters

	
	init_net (caffe2.python.Net) – caffe2 init net created by the current graph


	predict_net (caffe2.python.Net) – caffe2 net created by the current graph


	workspace (caffe2.python.workspace) – caffe2 current workspace


	output_names (List[str]) – current output names of the caffe2 net


	py_model (Model) – original pytorch model object






	Returns

	list of blobs that will be added to the caffe2 model
final_output_names: list of output names of the blobs to add



	Return type

	result










	
prepend_operators(init_net, predict_net, input_names: List[str])[source]

	Prepend operators to the converted caffe2 net, do nothing by default


	Parameters

	
	c2_prepared (Caffe2Rep) – caffe2 net rep


	input_names (List[str]) – current input names to the caffe2 net






	Returns

	caffe2 net with prepended operators
input_names (List[str]): list of input names for the new net



	Return type

	c2_prepared (Caffe2Rep)














	
pytext.exporters.custom_exporters.get_exporter(name)[source]

	




	
pytext.exporters.custom_exporters.save_caffe2_pb_net(path, model)[source]

	






pytext.exporters.exporter module


	
class pytext.exporters.exporter.ModelExporter(config, input_names, dummy_model_input, vocab_map, output_names)[source]

	Bases: pytext.config.component.Component

Model exporter exports a PyTorch model to Caffe2 model using ONNX


	
input_names

	names of the input variables to model forward
function, in a flattened way.
e.g: forward(tokens, dict) where tokens is List[Tensor] and dict is
a tuple of value and length: (List[Tensor], List[Tensor]) the
input names should looks like [‘token’, ‘dict_value’, ‘dict_length’]


	Type

	List[Str]










	
dummy_model_input

	dummy values to define the
shape of input tensors, should exactly match the shape of the model
forward function


	Type

	Tuple[torch.Tensor]










	
vocab_map

	dict of input feature names
to corresponding index_to_string array, e.g:

{
    "text": ["<UNK>", "W1", "W2", "W3", "W4", "W5", "W6", "W7", "W8"],
    "dict": ["<UNK>", "D1", "D2", "D3", "D4", "D5", "D6", "D7", "D8"]
}






	Type

	Dict[str, List[str]]










	
output_names

	names of output variables


	Type

	List[Str]










	
export_to_caffe2(model, export_path: str, export_onnx_path: str = None) → List[str][source]

	export pytorch model to caffe2 by first using ONNX to convert logic in forward
function to a caffe2 net, and then prepend/append additional operators to
the caffe2 net according to the model


	Parameters

	
	model (Model) – pytorch model to export


	export_path (str) – path to save the exported caffe2 model


	export_onnx_path (str) – path to save the exported onnx model






	Returns

	list of caffe2 model output names



	Return type

	final_output_names










	
export_to_metrics(model, metric_channels)[source]

	Exports the pytorch model to tensorboard as a graph.


	Parameters

	
	model (Model) – pytorch model to export


	metric_channels (List[Channel]) – outputs of model’s execution graph













	
classmethod from_config(config, feature_config: pytext.config.field_config.FeatureConfig, target_config: Union[pytext.config.pytext_config.ConfigBase, List[pytext.config.pytext_config.ConfigBase]], meta: pytext.data.data_handler.CommonMetadata, *args, **kwargs)[source]

	Gather all the necessary metadata from configs and global metadata to be
used in exporter






	
get_extra_params() → List[str][source]

	
	Returns

	list of blobs to be added as extra params to the caffe2 model










	
classmethod get_feature_metadata(feature_config: pytext.config.field_config.FeatureConfig, feature_meta: Dict[str, pytext.fields.field.FieldMeta])[source]

	




	
postprocess_output(init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, output_names: List[str], py_model)[source]

	Postprocess the model output, generate additional blobs for human readable
prediction. By default it use export function of output layer from pytorch
model to append additional operators to caffe2 net


	Parameters

	
	init_net (caffe2.python.Net) – caffe2 init net created by the current graph


	predict_net (caffe2.python.Net) – caffe2 net created by the current graph


	workspace (caffe2.python.workspace) – caffe2 current workspace


	output_names (List[str]) – current output names of the caffe2 net


	py_model (Model) – original pytorch model object






	Returns

	list of blobs that will be added to the caffe2 model
final_output_names: list of output names of the blobs to add



	Return type

	result










	
prepend_operators(c2_prepared: caffe2.python.onnx.backend_rep.Caffe2Rep, input_names: List[str]) → Tuple[caffe2.python.onnx.backend_rep.Caffe2Rep, List[str]][source]

	Prepend operators to the converted caffe2 net, do nothing by default


	Parameters

	
	c2_prepared (Caffe2Rep) – caffe2 net rep


	input_names (List[str]) – current input names to the caffe2 net






	Returns

	caffe2 net with prepended operators
input_names (List[str]): list of input names for the new net



	Return type

	c2_prepared (Caffe2Rep)
















Module contents


	
class pytext.exporters.ModelExporter(config, input_names, dummy_model_input, vocab_map, output_names)[source]

	Bases: pytext.config.component.Component

Model exporter exports a PyTorch model to Caffe2 model using ONNX


	
input_names

	names of the input variables to model forward
function, in a flattened way.
e.g: forward(tokens, dict) where tokens is List[Tensor] and dict is
a tuple of value and length: (List[Tensor], List[Tensor]) the
input names should looks like [‘token’, ‘dict_value’, ‘dict_length’]


	Type

	List[Str]










	
dummy_model_input

	dummy values to define the
shape of input tensors, should exactly match the shape of the model
forward function


	Type

	Tuple[torch.Tensor]










	
vocab_map

	dict of input feature names
to corresponding index_to_string array, e.g:

{
    "text": ["<UNK>", "W1", "W2", "W3", "W4", "W5", "W6", "W7", "W8"],
    "dict": ["<UNK>", "D1", "D2", "D3", "D4", "D5", "D6", "D7", "D8"]
}






	Type

	Dict[str, List[str]]










	
output_names

	names of output variables


	Type

	List[Str]










	
export_to_caffe2(model, export_path: str, export_onnx_path: str = None) → List[str][source]

	export pytorch model to caffe2 by first using ONNX to convert logic in forward
function to a caffe2 net, and then prepend/append additional operators to
the caffe2 net according to the model


	Parameters

	
	model (Model) – pytorch model to export


	export_path (str) – path to save the exported caffe2 model


	export_onnx_path (str) – path to save the exported onnx model






	Returns

	list of caffe2 model output names



	Return type

	final_output_names










	
export_to_metrics(model, metric_channels)[source]

	Exports the pytorch model to tensorboard as a graph.


	Parameters

	
	model (Model) – pytorch model to export


	metric_channels (List[Channel]) – outputs of model’s execution graph













	
classmethod from_config(config, feature_config: pytext.config.field_config.FeatureConfig, target_config: Union[pytext.config.pytext_config.ConfigBase, List[pytext.config.pytext_config.ConfigBase]], meta: pytext.data.data_handler.CommonMetadata, *args, **kwargs)[source]

	Gather all the necessary metadata from configs and global metadata to be
used in exporter






	
get_extra_params() → List[str][source]

	
	Returns

	list of blobs to be added as extra params to the caffe2 model










	
classmethod get_feature_metadata(feature_config: pytext.config.field_config.FeatureConfig, feature_meta: Dict[str, pytext.fields.field.FieldMeta])[source]

	




	
postprocess_output(init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, output_names: List[str], py_model)[source]

	Postprocess the model output, generate additional blobs for human readable
prediction. By default it use export function of output layer from pytorch
model to append additional operators to caffe2 net


	Parameters

	
	init_net (caffe2.python.Net) – caffe2 init net created by the current graph


	predict_net (caffe2.python.Net) – caffe2 net created by the current graph


	workspace (caffe2.python.workspace) – caffe2 current workspace


	output_names (List[str]) – current output names of the caffe2 net


	py_model (Model) – original pytorch model object






	Returns

	list of blobs that will be added to the caffe2 model
final_output_names: list of output names of the blobs to add



	Return type

	result










	
prepend_operators(c2_prepared: caffe2.python.onnx.backend_rep.Caffe2Rep, input_names: List[str]) → Tuple[caffe2.python.onnx.backend_rep.Caffe2Rep, List[str]][source]

	Prepend operators to the converted caffe2 net, do nothing by default


	Parameters

	
	c2_prepared (Caffe2Rep) – caffe2 net rep


	input_names (List[str]) – current input names to the caffe2 net






	Returns

	caffe2 net with prepended operators
input_names (List[str]): list of input names for the new net



	Return type

	c2_prepared (Caffe2Rep)














	
class pytext.exporters.DenseFeatureExporter(config, input_names, dummy_model_input, vocab_map, output_names)[source]

	Bases: pytext.exporters.exporter.ModelExporter

Exporter for models that have DenseFeatures as input to the decoder


	
classmethod get_feature_metadata(feature_config: pytext.config.field_config.FeatureConfig, feature_meta: Dict[str, pytext.fields.field.FieldMeta])[source]

	








	
class pytext.exporters.InitPredictNetExporter(config, input_names, dummy_model_input, vocab_map, output_names)[source]

	Bases: pytext.exporters.exporter.ModelExporter

Exporter for converting models to their caffe2 init and predict nets.
Does not rely on c2_prepared, but rather splits the ONNX model into
the init and predict nets directly.


	
export_to_caffe2(model, export_path: str, export_onnx_path: str = None) → List[str][source]

	export pytorch model to caffe2 by first using ONNX to convert logic in forward
function to a caffe2 net, and then prepend/append additional operators to
the caffe2 net according to the model


	Parameters

	
	model (Model) – pytorch model to export


	export_path (str) – path to save the exported caffe2 model


	export_onnx_path (str) – path to save the exported onnx model






	Returns

	list of caffe2 model output names



	Return type

	final_output_names










	
get_export_paths(path)[source]

	




	
postprocess_output(init_net, predict_net, workspace, output_names: List[str], model)[source]

	Postprocess the model output, generate additional blobs for human readable
prediction. By default it use export function of output layer from pytorch
model to append additional operators to caffe2 net


	Parameters

	
	init_net (caffe2.python.Net) – caffe2 init net created by the current graph


	predict_net (caffe2.python.Net) – caffe2 net created by the current graph


	workspace (caffe2.python.workspace) – caffe2 current workspace


	output_names (List[str]) – current output names of the caffe2 net


	py_model (Model) – original pytorch model object






	Returns

	list of blobs that will be added to the caffe2 model
final_output_names: list of output names of the blobs to add



	Return type

	result










	
prepend_operators(init_net, predict_net, input_names: List[str])[source]

	Prepend operators to the converted caffe2 net, do nothing by default


	Parameters

	
	c2_prepared (Caffe2Rep) – caffe2 net rep


	input_names (List[str]) – current input names to the caffe2 net






	Returns

	caffe2 net with prepended operators
input_names (List[str]): list of input names for the new net



	Return type

	c2_prepared (Caffe2Rep)



















          

      

      

    

  

    
      
          
            
  
pytext.fields package


Submodules




pytext.fields.char_field module


	
class pytext.fields.char_field.CharFeatureField(pad_token='<pad>', unk_token='<unk>', batch_first=True, max_word_length=20, min_freq=1, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField


	
build_vocab(*args, **kwargs)[source]

	Construct the Vocab object for this field from one or more datasets.


	Parameters

	
	arguments (Positional) – Dataset objects or other iterable data
sources from which to construct the Vocab object that
represents the set of possible values for this field. If
a Dataset object is provided, all columns corresponding
to this field are used; individual columns can also be
provided directly.


	keyword arguments (Remaining) – Passed to the constructor of Vocab.













	
dummy_model_input = tensor([[[1, 1, 1]],          [[1, 1, 1]]])

	




	
numericalize(batch, device=None)[source]

	Turn a batch of examples that use this field into a Variable.

If the field has include_lengths=True, a tensor of lengths will be
included in the return value.


	Parameters

	
	arr (List[List[str]], or tuple of (List[List[str]], List[int])) – List of tokenized
and padded examples, or tuple of List of
tokenized and padded examples and List of lengths of each
example if self.include_lengths is True.


	device (str or torch.device) – A string or instance of torch.device
specifying which device the Variables are going to be created on.
If left as default, the tensors will be created on cpu. Default: None.













	
pad(minibatch: List[List[List[str]]]) → List[List[List[str]]][source]

	Example of minibatch:

[[['p', 'l', 'a', 'y', '<PAD>', '<PAD>'],
  ['t', 'h', 'a', 't', '<PAD>', '<PAD>'],
  ['t', 'r', 'a', 'c', 'k', '<PAD>'],
  ['o', 'n', '<PAD>', '<PAD>', '<PAD>', '<PAD>'],
  ['r', 'e', 'p', 'e', 'a', 't']
 ], ...
]
















pytext.fields.contextual_token_embedding_field module


	
class pytext.fields.contextual_token_embedding_field.ContextualTokenEmbeddingField(**kwargs)[source]

	Bases: pytext.fields.field.Field


	
numericalize(batch, device=None)[source]

	Turn a batch of examples that use this field into a Variable.

If the field has include_lengths=True, a tensor of lengths will be
included in the return value.


	Parameters

	
	arr (List[List[str]], or tuple of (List[List[str]], List[int])) – List of tokenized
and padded examples, or tuple of List of
tokenized and padded examples and List of lengths of each
example if self.include_lengths is True.


	device (str or torch.device) – A string or instance of torch.device
specifying which device the Variables are going to be created on.
If left as default, the tensors will be created on cpu. Default: None.













	
pad(minibatch: List[List[List[float]]]) → List[List[List[float]]][source]

	Example of padded minibatch:

[[[0.1, 0.2, 0.3, 0.4, 0.5],
  [1.1, 1.2, 1.3, 1.4, 1.5],
  [2.1, 2.2, 2.3, 2.4, 2.5],
  [3.1, 3.2, 3.3, 3.4, 3.5],
 ],
 [[0.1, 0.2, 0.3, 0.4, 0.5],
  [1.1, 1.2, 1.3, 1.4, 1.5],
  [2.1, 2.2, 2.3, 2.4, 2.5],
  [0.0, 0.0, 0.0, 0.0, 0.0],
 ],
 [[0.1, 0.2, 0.3, 0.4, 0.5],
  [1.1, 1.2, 1.3, 1.4, 1.5],
  [0.0, 0.0, 0.0, 0.0, 0.0],
  [0.0, 0.0, 0.0, 0.0, 0.0],
 ],
]
















pytext.fields.dict_field module


	
class pytext.fields.dict_field.DictFeatureField(pad_token='<pad>', unk_token='<unk>', batch_first=True, left_pad=False, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField


	
build_vocab(*args, **kwargs)[source]

	Construct the Vocab object for this field from one or more datasets.


	Parameters

	
	arguments (Positional) – Dataset objects or other iterable data
sources from which to construct the Vocab object that
represents the set of possible values for this field. If
a Dataset object is provided, all columns corresponding
to this field are used; individual columns can also be
provided directly.


	keyword arguments (Remaining) – Passed to the constructor of Vocab.













	
dummy_model_input = (tensor([[1],         [1]]), tensor([[1.5000],         [2.5000]]), tensor([[1],         [1]]))

	




	
numericalize(arr, device=None)[source]

	Turn a batch of examples that use this field into a Variable.

If the field has include_lengths=True, a tensor of lengths will be
included in the return value.


	Parameters

	
	arr (List[List[str]], or tuple of (List[List[str]], List[int])) – List of tokenized
and padded examples, or tuple of List of
tokenized and padded examples and List of lengths of each
example if self.include_lengths is True.


	device (str or torch.device) – A string or instance of torch.device
specifying which device the Variables are going to be created on.
If left as default, the tensors will be created on cpu. Default: None.













	
pad(minibatch: List[Tuple[List[int], List[float], List[int]]]) → Tuple[List[List[int]], List[List[float]], List[int]][source]

	Pad a batch of examples using this field.

Pads to self.fix_length if provided, otherwise pads to the length of
the longest example in the batch. Prepends self.init_token and appends
self.eos_token if those attributes are not None. Returns a tuple of the
padded list and a list containing lengths of each example if
self.include_lengths is True and self.sequential is True, else just
returns the padded list. If self.sequential is False, no padding is applied.












pytext.fields.field module


	
class pytext.fields.field.ActionField(**kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField






	
class pytext.fields.field.DocLabelField(**kwargs)[source]

	Bases: pytext.fields.field.Field






	
class pytext.fields.field.Field(*args, **kwargs)[source]

	Bases: torchtext.legacy.data.field.Field


	
classmethod from_config(config)[source]

	




	
get_meta() → pytext.fields.field.FieldMeta[source]

	




	
load_meta(metadata: pytext.fields.field.FieldMeta)[source]

	




	
pad_length(n)[source]

	Override to make pad_length to be multiple of 8 to support fp16 training










	
class pytext.fields.field.FieldMeta[source]

	Bases: object






	
class pytext.fields.field.FloatField(**kwargs)[source]

	Bases: pytext.fields.field.Field






	
class pytext.fields.field.FloatVectorField(dim=0, dim_error_check=False, **kwargs)[source]

	Bases: pytext.fields.field.Field






	
class pytext.fields.field.NestedField(*args, **kwargs)[source]

	Bases: pytext.fields.field.Field, torchtext.legacy.data.field.NestedField


	
get_meta()[source]

	




	
load_meta(metadata: pytext.fields.field.FieldMeta)[source]

	








	
class pytext.fields.field.RawField(*args, is_target=False, **kwargs)[source]

	Bases: torchtext.legacy.data.field.RawField


	
get_meta() → pytext.fields.field.FieldMeta[source]

	








	
class pytext.fields.field.SeqFeatureField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, postprocessing=None, use_vocab=True, include_lengths=True, pad_token='<pad_seq>', init_token=None, eos_token=None, tokenize=<function no_tokenize>, nesting_field=None, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingNestedField


	
dummy_model_input = tensor([[[1]],          [[1]]])

	








	
class pytext.fields.field.TextFeatureField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, postprocessing=None, use_vocab=True, include_lengths=True, batch_first=True, sequential=True, pad_token='<pad>', unk_token='<unk>', init_token=None, eos_token=None, lower=False, tokenize=<function no_tokenize>, fix_length=None, pad_first=None, min_freq=1, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField


	
dummy_model_input = tensor([[1],         [1]])

	








	
class pytext.fields.field.VocabUsingField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, min_freq=1, *args, **kwargs)[source]

	Bases: pytext.fields.field.Field

Base class for all fields that need to build a vocabulary.






	
class pytext.fields.field.VocabUsingNestedField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, min_freq=1, *args, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField, pytext.fields.field.NestedField

Base class for all nested fields that need to build a vocabulary.






	
class pytext.fields.field.WordLabelField(use_bio_labels, **kwargs)[source]

	Bases: pytext.fields.field.Field


	
get_meta()[source]

	








	
pytext.fields.field.create_fields(fields_config, field_cls_dict)[source]

	




	
pytext.fields.field.create_label_fields(label_configs, label_cls_dict)[source]

	






pytext.fields.text_field_with_special_unk module


	
class pytext.fields.text_field_with_special_unk.TextFeatureFieldWithSpecialUnk(*args, unkify_func=<function unkify>, **kwargs)[source]

	Bases: pytext.fields.field.TextFeatureField


	
build_vocab(*args, min_freq=1, **kwargs)[source]

	Code is exactly same as as torchtext.legacy.data.Field.build_vocab() before the
UNKification logic. The reason super().build_vocab() cannot be called is
because the Counter object computed in torchtext.legacy.data.Field.build_vocab()
is required for UNKification and, that object cannot be recovered after
super().build_vocab() call is made.






	
numericalize(arr: Union[List[List[str]], Tuple[List[List[str]], List[int]]], device: Union[str, torch.device, None] = None)[source]

	Code is exactly same as torchtext.legacy.data.Field.numericalize() except the
call to self._get_idx(x) instead of self.vocab.stoi[x] for getting the
index of an item from vocab.
This is needed because torchtext doesn’t allow custom UNKification.
So, TextFeatureFieldWithSpecialUnk field’s constructor accepts a function
unkify_func() that can be used to UNKifying instead of assigning all UNKs
a default value.












Module contents


	
pytext.fields.create_fields(fields_config, field_cls_dict)[source]

	




	
pytext.fields.create_label_fields(label_configs, label_cls_dict)[source]

	




	
class pytext.fields.ActionField(**kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField






	
class pytext.fields.CharFeatureField(pad_token='<pad>', unk_token='<unk>', batch_first=True, max_word_length=20, min_freq=1, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField


	
build_vocab(*args, **kwargs)[source]

	Construct the Vocab object for this field from one or more datasets.


	Parameters

	
	arguments (Positional) – Dataset objects or other iterable data
sources from which to construct the Vocab object that
represents the set of possible values for this field. If
a Dataset object is provided, all columns corresponding
to this field are used; individual columns can also be
provided directly.


	keyword arguments (Remaining) – Passed to the constructor of Vocab.













	
dummy_model_input = tensor([[[1, 1, 1]],          [[1, 1, 1]]])

	




	
numericalize(batch, device=None)[source]

	Turn a batch of examples that use this field into a Variable.

If the field has include_lengths=True, a tensor of lengths will be
included in the return value.


	Parameters

	
	arr (List[List[str]], or tuple of (List[List[str]], List[int])) – List of tokenized
and padded examples, or tuple of List of
tokenized and padded examples and List of lengths of each
example if self.include_lengths is True.


	device (str or torch.device) – A string or instance of torch.device
specifying which device the Variables are going to be created on.
If left as default, the tensors will be created on cpu. Default: None.













	
pad(minibatch: List[List[List[str]]]) → List[List[List[str]]][source]

	Example of minibatch:

[[['p', 'l', 'a', 'y', '<PAD>', '<PAD>'],
  ['t', 'h', 'a', 't', '<PAD>', '<PAD>'],
  ['t', 'r', 'a', 'c', 'k', '<PAD>'],
  ['o', 'n', '<PAD>', '<PAD>', '<PAD>', '<PAD>'],
  ['r', 'e', 'p', 'e', 'a', 't']
 ], ...
]














	
class pytext.fields.ContextualTokenEmbeddingField(**kwargs)[source]

	Bases: pytext.fields.field.Field


	
numericalize(batch, device=None)[source]

	Turn a batch of examples that use this field into a Variable.

If the field has include_lengths=True, a tensor of lengths will be
included in the return value.


	Parameters

	
	arr (List[List[str]], or tuple of (List[List[str]], List[int])) – List of tokenized
and padded examples, or tuple of List of
tokenized and padded examples and List of lengths of each
example if self.include_lengths is True.


	device (str or torch.device) – A string or instance of torch.device
specifying which device the Variables are going to be created on.
If left as default, the tensors will be created on cpu. Default: None.













	
pad(minibatch: List[List[List[float]]]) → List[List[List[float]]][source]

	Example of padded minibatch:

[[[0.1, 0.2, 0.3, 0.4, 0.5],
  [1.1, 1.2, 1.3, 1.4, 1.5],
  [2.1, 2.2, 2.3, 2.4, 2.5],
  [3.1, 3.2, 3.3, 3.4, 3.5],
 ],
 [[0.1, 0.2, 0.3, 0.4, 0.5],
  [1.1, 1.2, 1.3, 1.4, 1.5],
  [2.1, 2.2, 2.3, 2.4, 2.5],
  [0.0, 0.0, 0.0, 0.0, 0.0],
 ],
 [[0.1, 0.2, 0.3, 0.4, 0.5],
  [1.1, 1.2, 1.3, 1.4, 1.5],
  [0.0, 0.0, 0.0, 0.0, 0.0],
  [0.0, 0.0, 0.0, 0.0, 0.0],
 ],
]














	
class pytext.fields.DictFeatureField(pad_token='<pad>', unk_token='<unk>', batch_first=True, left_pad=False, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField


	
build_vocab(*args, **kwargs)[source]

	Construct the Vocab object for this field from one or more datasets.


	Parameters

	
	arguments (Positional) – Dataset objects or other iterable data
sources from which to construct the Vocab object that
represents the set of possible values for this field. If
a Dataset object is provided, all columns corresponding
to this field are used; individual columns can also be
provided directly.


	keyword arguments (Remaining) – Passed to the constructor of Vocab.













	
dummy_model_input = (tensor([[1],         [1]]), tensor([[1.5000],         [2.5000]]), tensor([[1],         [1]]))

	




	
numericalize(arr, device=None)[source]

	Turn a batch of examples that use this field into a Variable.

If the field has include_lengths=True, a tensor of lengths will be
included in the return value.


	Parameters

	
	arr (List[List[str]], or tuple of (List[List[str]], List[int])) – List of tokenized
and padded examples, or tuple of List of
tokenized and padded examples and List of lengths of each
example if self.include_lengths is True.


	device (str or torch.device) – A string or instance of torch.device
specifying which device the Variables are going to be created on.
If left as default, the tensors will be created on cpu. Default: None.













	
pad(minibatch: List[Tuple[List[int], List[float], List[int]]]) → Tuple[List[List[int]], List[List[float]], List[int]][source]

	Pad a batch of examples using this field.

Pads to self.fix_length if provided, otherwise pads to the length of
the longest example in the batch. Prepends self.init_token and appends
self.eos_token if those attributes are not None. Returns a tuple of the
padded list and a list containing lengths of each example if
self.include_lengths is True and self.sequential is True, else just
returns the padded list. If self.sequential is False, no padding is applied.










	
class pytext.fields.DocLabelField(**kwargs)[source]

	Bases: pytext.fields.field.Field






	
class pytext.fields.Field(*args, **kwargs)[source]

	Bases: torchtext.legacy.data.field.Field


	
classmethod from_config(config)[source]

	




	
get_meta() → pytext.fields.field.FieldMeta[source]

	




	
load_meta(metadata: pytext.fields.field.FieldMeta)[source]

	




	
pad_length(n)[source]

	Override to make pad_length to be multiple of 8 to support fp16 training










	
class pytext.fields.FieldMeta[source]

	Bases: object






	
class pytext.fields.FloatField(**kwargs)[source]

	Bases: pytext.fields.field.Field






	
class pytext.fields.FloatVectorField(dim=0, dim_error_check=False, **kwargs)[source]

	Bases: pytext.fields.field.Field






	
class pytext.fields.RawField(*args, is_target=False, **kwargs)[source]

	Bases: torchtext.legacy.data.field.RawField


	
get_meta() → pytext.fields.field.FieldMeta[source]

	








	
class pytext.fields.TextFeatureField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, postprocessing=None, use_vocab=True, include_lengths=True, batch_first=True, sequential=True, pad_token='<pad>', unk_token='<unk>', init_token=None, eos_token=None, lower=False, tokenize=<function no_tokenize>, fix_length=None, pad_first=None, min_freq=1, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField


	
dummy_model_input = tensor([[1],         [1]])

	








	
class pytext.fields.VocabUsingField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, min_freq=1, *args, **kwargs)[source]

	Bases: pytext.fields.field.Field

Base class for all fields that need to build a vocabulary.






	
class pytext.fields.WordLabelField(use_bio_labels, **kwargs)[source]

	Bases: pytext.fields.field.Field


	
get_meta()[source]

	








	
class pytext.fields.NestedField(*args, **kwargs)[source]

	Bases: pytext.fields.field.Field, torchtext.legacy.data.field.NestedField


	
get_meta()[source]

	




	
load_meta(metadata: pytext.fields.field.FieldMeta)[source]

	








	
class pytext.fields.VocabUsingNestedField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, min_freq=1, *args, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingField, pytext.fields.field.NestedField

Base class for all nested fields that need to build a vocabulary.






	
class pytext.fields.SeqFeatureField(pretrained_embeddings_path='', embed_dim=0, embedding_init_strategy=<EmbedInitStrategy.RANDOM: 'random'>, vocab_file='', vocab_size='', vocab_from_train_data=True, vocab_from_all_data=False, vocab_from_pretrained_embeddings=False, postprocessing=None, use_vocab=True, include_lengths=True, pad_token='<pad_seq>', init_token=None, eos_token=None, tokenize=<function no_tokenize>, nesting_field=None, **kwargs)[source]

	Bases: pytext.fields.field.VocabUsingNestedField


	
dummy_model_input = tensor([[[1]],          [[1]]])

	








	
class pytext.fields.TextFeatureFieldWithSpecialUnk(*args, unkify_func=<function unkify>, **kwargs)[source]

	Bases: pytext.fields.field.TextFeatureField


	
build_vocab(*args, min_freq=1, **kwargs)[source]

	Code is exactly same as as torchtext.legacy.data.Field.build_vocab() before the
UNKification logic. The reason super().build_vocab() cannot be called is
because the Counter object computed in torchtext.legacy.data.Field.build_vocab()
is required for UNKification and, that object cannot be recovered after
super().build_vocab() call is made.






	
numericalize(arr: Union[List[List[str]], Tuple[List[List[str]], List[int]]], device: Union[str, torch.device, None] = None)[source]

	Code is exactly same as torchtext.legacy.data.Field.numericalize() except the
call to self._get_idx(x) instead of self.vocab.stoi[x] for getting the
index of an item from vocab.
This is needed because torchtext doesn’t allow custom UNKification.
So, TextFeatureFieldWithSpecialUnk field’s constructor accepts a function
unkify_func() that can be used to UNKifying instead of assigning all UNKs
a default value.















          

      

      

    

  

    
      
          
            
  
pytext.loss package


Submodules




pytext.loss.loss module


	
class pytext.loss.loss.AUCPRHingeLoss(config, weights=None, *args, **kwargs)[source]

	Bases: torch.nn.modules.module.Module, pytext.loss.loss.Loss

area under the precision-recall curve loss,
Reference: “Scalable Learning of Non-Decomposable Objectives”, Section 5     TensorFlow Implementation:     https://github.com/tensorflow/models/tree/master/research/global_objectives


	
forward(logits, targets, reduce=True, size_average=True, weights=None)[source]

	
	Parameters

	
	logits – Variable \((N, C)\) where C = number of classes


	targets – Variable \((N)\) where each value is
0 <= targets[i] <= C-1


	weights – Coefficients for the loss. Must be a Tensor of shape
[N] or [N, C], where N = batch_size, C = number of classes.


	size_average (bool, optional) – By default, the losses are averaged
over observations for each minibatch. However, if the field
sizeAverage is set to False, the losses are instead summed
for each minibatch. Default: True


	reduce (bool, optional) – By default, the losses are averaged or summed over
observations for each minibatch depending on size_average. When reduce
is False, returns a loss per input/target element instead and ignores
size_average. Default: True

















	
class pytext.loss.loss.BinaryCrossEntropyLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.BinaryCrossEntropyWithLogitsLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.CosineEmbeddingLoss(config, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.CrossEntropyLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.HingeLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.KLDivergenceBCELoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.KLDivergenceCELoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.LabelSmoothedCrossEntropyLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.Loss(config=None, *args, **kwargs)[source]

	Bases: pytext.config.component.Component

Base class for loss functions






	
class pytext.loss.loss.MAELoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss

Mean absolute error or L1 loss, for regression tasks.






	
class pytext.loss.loss.MSELoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss

Mean squared error or L2 loss, for regression tasks.






	
class pytext.loss.loss.MultiLabelSoftMarginLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.NLLLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.loss.PairwiseRankingLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss

Given embeddings for a query, positive response and negative response
computes pairwise ranking hinge loss


	
static get_similarities(embeddings)[source]

	








	
class pytext.loss.loss.SourceType[source]

	Bases: enum.Enum

An enumeration.


	
LOGITS = 'logits'

	




	
LOG_PROBS = 'log_probs'

	




	
PROBS = 'probs'

	








	
pytext.loss.loss.maybe_log_normalize(logits, logits_type, dim=-1)[source]

	Optionally log normalizes logits on the given dimension.








pytext.loss.regularized_loss module


	
class pytext.loss.regularized_loss.LabelSmoothingLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Label loss with an optional regularizer for smoothing.






	
class pytext.loss.regularized_loss.NARSamplewiseSequenceLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.regularized_loss.NARSequenceLoss

Non-autoregressive sequence loss with sample-wise logging.






	
class pytext.loss.regularized_loss.NARSequenceLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Joint loss over labels and length of sequences for non-autoregressive modeling.






	
class pytext.loss.regularized_loss.SamplewiseLabelSmoothingLoss(config, ignore_index=-1)[source]

	Bases: pytext.loss.regularized_loss.LabelSmoothingLoss

Label smoothing loss with sample-wise logging.








pytext.loss.regularizer module


	
class pytext.loss.regularizer.AdaptiveRegularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.regularizer.Regularizer

Adaptive variant of UniformRegularizer which learns the mix-in noise distribution.

Learning Better Structured Representations using Low-Rank Adaptive Label Smoothing
(Ghoshal+ 2021; https://openreview.net/pdf?id=5NsEIflpbSv)


	
compute_adaptive_loss(logits, targets, label_embedding)[source]

	Using Equation 3 and 4, computes several terms of the adaptive penalty.
Specifically, we implement adaptive smoothing (smooth_term) and
an entropy constraint (eta_term).










	
class pytext.loss.regularizer.EntropyRegularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.regularizer.Regularizer


	Entropy of the predicted distribution. Defined as:

	H[P(Y|X)] = - sum_i P(Y_i|X) * log P(Y_i|X)










	
class pytext.loss.regularizer.Regularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Generic regularization function to be added to a surrogate loss (e.g., cross-entropy).






	
class pytext.loss.regularizer.UniformRegularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.regularizer.Regularizer


	Negative KL between the uniform and predicted distribution.

	
	Defined as:

	
	
	KL(U || P(Y|X)) = - sum_i U_i * log (P(Y_i | X) / U_i)

	= - sum_i U_i * log P(Y_i|X) + H[U]
= - (1/n) * sum_i log P(Y_i | X) + H[U]

















H[U] does not depend on X, thus it is omitted during optimization.








pytext.loss.structured_loss module


	
class pytext.loss.structured_loss.CostFunctionType[source]

	Bases: enum.Enum

An enumeration.


	
HAMMING = 'hamming'

	








	
class pytext.loss.structured_loss.StructuredLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Generic loss function applied to structured outputs.






	
class pytext.loss.structured_loss.StructuredMarginLoss(config, ignore_index=1, *args, **kwargs)[source]

	Bases: pytext.loss.structured_loss.StructuredLoss

Margin-based loss which requires a gold structure Y to score at least
cost(Y, Y’) above a hypothesis structure Y’. The cost function used is
variable, but should reflect the underlying semantics of the task (e.g.,
BLEU in machine translation).






	
pytext.loss.structured_loss.get_cost_fn(cost_fn_type: pytext.loss.structured_loss.CostFunctionType)[source]

	Retrieves a cost function corresponding to cost_fn_type.






	
pytext.loss.structured_loss.hamming_distance(logits, targets, cost_scale=1.0)[source]

	Computes Hamming distance (https://en.wikipedia.org/wiki/Hamming_distance), which is
defined as the number of positions where two sequences of equal length differ. We apply
Hamming distance locally, incrementing non-gold token scores by cost_scale.

`
Example:
Given targets = [0, 1] and cost_scale = 1.0, we have the following:
logits (before) = [[-1.0, 1.0, 2.0], [-2.0, -1.0, 1.0]]
logits (after) = [[-1.0, 2.0, 3.0], [-1.0, -1.0, 2.0]]
`








Module contents


	
class pytext.loss.AUCPRHingeLoss(config, weights=None, *args, **kwargs)[source]

	Bases: torch.nn.modules.module.Module, pytext.loss.loss.Loss

area under the precision-recall curve loss,
Reference: “Scalable Learning of Non-Decomposable Objectives”, Section 5     TensorFlow Implementation:     https://github.com/tensorflow/models/tree/master/research/global_objectives


	
forward(logits, targets, reduce=True, size_average=True, weights=None)[source]

	
	Parameters

	
	logits – Variable \((N, C)\) where C = number of classes


	targets – Variable \((N)\) where each value is
0 <= targets[i] <= C-1


	weights – Coefficients for the loss. Must be a Tensor of shape
[N] or [N, C], where N = batch_size, C = number of classes.


	size_average (bool, optional) – By default, the losses are averaged
over observations for each minibatch. However, if the field
sizeAverage is set to False, the losses are instead summed
for each minibatch. Default: True


	reduce (bool, optional) – By default, the losses are averaged or summed over
observations for each minibatch depending on size_average. When reduce
is False, returns a loss per input/target element instead and ignores
size_average. Default: True

















	
class pytext.loss.Loss(config=None, *args, **kwargs)[source]

	Bases: pytext.config.component.Component

Base class for loss functions






	
class pytext.loss.CrossEntropyLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.CosineEmbeddingLoss(config, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.BinaryCrossEntropyLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.BinaryCrossEntropyWithLogitsLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.HingeLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.MultiLabelSoftMarginLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.KLDivergenceBCELoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.KLDivergenceCELoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.MAELoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss

Mean absolute error or L1 loss, for regression tasks.






	
class pytext.loss.MSELoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss

Mean squared error or L2 loss, for regression tasks.






	
class pytext.loss.NLLLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.PairwiseRankingLoss(config=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss

Given embeddings for a query, positive response and negative response
computes pairwise ranking hinge loss


	
static get_similarities(embeddings)[source]

	








	
class pytext.loss.LabelSmoothedCrossEntropyLoss(config, ignore_index=-100, weight=None, *args, **kwargs)[source]

	Bases: pytext.loss.loss.Loss






	
class pytext.loss.SourceType[source]

	Bases: enum.Enum

An enumeration.


	
LOGITS = 'logits'

	




	
LOG_PROBS = 'log_probs'

	




	
PROBS = 'probs'

	








	
class pytext.loss.CostFunctionType[source]

	Bases: enum.Enum

An enumeration.


	
HAMMING = 'hamming'

	








	
class pytext.loss.StructuredLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Generic loss function applied to structured outputs.






	
class pytext.loss.StructuredMarginLoss(config, ignore_index=1, *args, **kwargs)[source]

	Bases: pytext.loss.structured_loss.StructuredLoss

Margin-based loss which requires a gold structure Y to score at least
cost(Y, Y’) above a hypothesis structure Y’. The cost function used is
variable, but should reflect the underlying semantics of the task (e.g.,
BLEU in machine translation).






	
class pytext.loss.LabelSmoothingLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Label loss with an optional regularizer for smoothing.






	
class pytext.loss.SamplewiseLabelSmoothingLoss(config, ignore_index=-1)[source]

	Bases: pytext.loss.regularized_loss.LabelSmoothingLoss

Label smoothing loss with sample-wise logging.






	
class pytext.loss.NARSequenceLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.loss.Loss

Joint loss over labels and length of sequences for non-autoregressive modeling.






	
class pytext.loss.NARSamplewiseSequenceLoss(config, ignore_index=1)[source]

	Bases: pytext.loss.regularized_loss.NARSequenceLoss

Non-autoregressive sequence loss with sample-wise logging.






	
class pytext.loss.UniformRegularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.regularizer.Regularizer


	Negative KL between the uniform and predicted distribution.

	
	Defined as:

	
	
	KL(U || P(Y|X)) = - sum_i U_i * log (P(Y_i | X) / U_i)

	= - sum_i U_i * log P(Y_i|X) + H[U]
= - (1/n) * sum_i log P(Y_i | X) + H[U]

















H[U] does not depend on X, thus it is omitted during optimization.






	
class pytext.loss.EntropyRegularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.regularizer.Regularizer


	Entropy of the predicted distribution. Defined as:

	H[P(Y|X)] = - sum_i P(Y_i|X) * log P(Y_i|X)










	
class pytext.loss.AdaptiveRegularizer(config, ignore_index=1)[source]

	Bases: pytext.loss.regularizer.Regularizer

Adaptive variant of UniformRegularizer which learns the mix-in noise distribution.

Learning Better Structured Representations using Low-Rank Adaptive Label Smoothing
(Ghoshal+ 2021; https://openreview.net/pdf?id=5NsEIflpbSv)


	
compute_adaptive_loss(logits, targets, label_embedding)[source]

	Using Equation 3 and 4, computes several terms of the adaptive penalty.
Specifically, we implement adaptive smoothing (smooth_term) and
an entropy constraint (eta_term).















          

      

      

    

  

    
      
          
            
  
pytext.metric_reporters package


Submodules




pytext.metric_reporters.calibration_metric_reporter module


	
class pytext.metric_reporters.calibration_metric_reporter.CalibrationMetricReporter(channels: List[pytext.metric_reporters.channel.Channel], pad_index: int = -1)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(batch_preds: torch.Tensor, batch_context=typing.Dict[str, typing.Any])

	




	
aggregate_scores(batch_scores: torch.Tensor)

	




	
aggregate_targets(batch_targets: torch.Tensor, batch_context=typing.Dict[str, typing.Any])

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config: pytext.config.pytext_config.PyTextConfig, pad_index: int = -1)

	










pytext.metric_reporters.channel module


	
class pytext.metric_reporters.channel.Channel(stages: Tuple[pytext.common.constants.Stage, ...] = (<Stage.TRAIN: 'Training'>, <Stage.EVAL: 'Evaluation'>, <Stage.TEST: 'Test'>, <Stage.OTHERS: 'Others'>))

	Bases: object

Channel defines how to format and report the result of a PyText job to an output
stream.


	
stages

	in which stages the report will be triggered, default is all
stages, which includes train, eval, test






	
close()

	




	
export(model, input_to_model=None, **kwargs)

	




	
report(stage, epoch, metrics, model_select_metric, loss, preds, targets, scores, context, *args)

	Defines how to format and report data to the output channel.


	Parameters

	
	stage (Stage) – train, eval or test


	epoch (int) – current epoch


	metrics (Any) – all metrics


	model_select_metric (double) – a single numeric metric to pick best model


	loss (double) – average loss


	preds (List[Any]) – list of predictions


	targets (List[Any]) – list of targets


	scores (List[Any]) – list of scores


	context (Dict[str, List[Any]]) – dict of any additional context data,
each context is a list of data that maps to each example

















	
class pytext.metric_reporters.channel.ConsoleChannel(stages: Tuple[pytext.common.constants.Stage, ...] = (<Stage.TRAIN: 'Training'>, <Stage.EVAL: 'Evaluation'>, <Stage.TEST: 'Test'>, <Stage.OTHERS: 'Others'>))

	Bases: pytext.metric_reporters.channel.Channel

Simple Channel that prints results to console.


	
report(stage, epoch, metrics, model_select_metric, loss, preds, targets, scores, context, *args)

	Defines how to format and report data to the output channel.


	Parameters

	
	stage (Stage) – train, eval or test


	epoch (int) – current epoch


	metrics (Any) – all metrics


	model_select_metric (double) – a single numeric metric to pick best model


	loss (double) – average loss


	preds (List[Any]) – list of predictions


	targets (List[Any]) – list of targets


	scores (List[Any]) – list of scores


	context (Dict[str, List[Any]]) – dict of any additional context data,
each context is a list of data that maps to each example

















	
class pytext.metric_reporters.channel.FileChannel(stages, file_path)

	Bases: pytext.metric_reporters.channel.Channel

Simple Channel that writes results to a TSV file.


	
gen_content(metrics, loss, preds, targets, scores, context)

	




	
get_title(context_keys=())

	




	
report(stage, epoch, metrics, model_select_metric, loss, preds, targets, scores, context, *args)

	Defines how to format and report data to the output channel.


	Parameters

	
	stage (Stage) – train, eval or test


	epoch (int) – current epoch


	metrics (Any) – all metrics


	model_select_metric (double) – a single numeric metric to pick best model


	loss (double) – average loss


	preds (List[Any]) – list of predictions


	targets (List[Any]) – list of targets


	scores (List[Any]) – list of scores


	context (Dict[str, List[Any]]) – dict of any additional context data,
each context is a list of data that maps to each example

















	
class pytext.metric_reporters.channel.TensorBoardChannel(summary_writer=None, metric_name='accuracy')

	Bases: pytext.metric_reporters.channel.Channel

TensorBoardChannel defines how to format and report the result of a PyText
job to TensorBoard.


	
summary_writer

	An instance of the TensorBoard SummaryWriter class, or
an object that implements the same interface.
https://pytorch.org/docs/stable/tensorboard.html






	
metric_name

	The name of the default metric to display on the
TensorBoard dashboard, defaults to “accuracy”






	
train_step

	The training step count






	
add_scalars(prefix, metrics, epoch)

	Recursively flattens the metrics object and adds each field name and
value as a scalar for the corresponding epoch using the summary writer.


	Parameters

	
	prefix (str) – The tag prefix for the metric. Each field name in the
metrics object will be prepended with the prefix.


	metrics (Any) – The metrics object.













	
add_texts(tag, metrics)

	Recursively flattens the metrics object and adds each field name and
value as a text using the summary writer. For example, if tag = “test”,
and metrics = { accuracy: 0.7, scores: { precision: 0.8, recall: 0.6 } },
then under “tag=test” we will display “accuracy=0.7”, and under
“tag=test/scores” we will display “precision=0.8” and “recall=0.6” in
TensorBoard.


	Parameters

	
	tag (str) – The tag name for the metric. If a field needs to be
flattened further, it will be prepended as a prefix to the field
name.


	metrics (Any) – The metrics object/dict.













	
close()

	Closes the summary writer.






	
export(model, input_to_model=None, **kwargs)

	Draws the neural network representation graph in TensorBoard.


	Parameters

	
	model (Any) – the model object.


	input_to_model (Any) – the input to the model (required for PyTorch
models, since its execution graph is defined by run).













	
log_loss(prefix, loss, epoch)

	




	
log_vector(key, val, epoch)

	




	
report(stage, epoch, metrics, model_select_metric, loss, preds, targets, scores, context, meta, model, optimizer, log_gradient, gradients, *args)

	Defines how to format and report data to TensorBoard using the summary
writer. In the current implementation, during the train/eval phase we
recursively report each metric field as scalars, and during the test
phase we report the final metrics to be displayed as texts.

Also visualizes the internal model states (weights, biases) as
histograms in TensorBoard.


	Parameters

	
	stage (Stage) – train, eval or test


	epoch (int) – current epoch


	metrics (Any) – all metrics


	model_select_metric (double) – a single numeric metric to pick best model


	loss (double) – average loss


	preds (List[Any]) – list of predictions


	targets (List[Any]) – list of targets


	scores (List[Any]) – list of scores


	context (Dict[str, List[Any]]) – dict of any additional context data,
each context is a list of data that maps to each example


	meta (Dict[str, Any]) – global metadata, such as target names


	model (nn.Module) – the PyTorch neural network model



















pytext.metric_reporters.classification_metric_reporter module


	
class pytext.metric_reporters.classification_metric_reporter.ClassificationMetricReporter(label_names: List[str], channels: List[pytext.metric_reporters.channel.Channel], model_select_metric: pytext.metric_reporters.classification_metric_reporter.ComparableClassificationMetric = <ComparableClassificationMetric.ACCURACY: 'accuracy'>, target_label: Optional[str] = None, text_column_names: List[str] = ['text'], additional_column_names: List[str] = [], recall_at_precision_thresholds: List[float] = [0.2, 0.4, 0.6, 0.8, 0.9], is_memory_efficient: bool = False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
classmethod from_config_and_label_names(config, label_names: List[str])

	




	
get_meta()

	Get global meta data that is not specific to any batch, the data will be
pass along to channels






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets










	
class pytext.metric_reporters.classification_metric_reporter.ComparableClassificationMetric

	Bases: enum.Enum

An enumeration.


	
ACCURACY = 'accuracy'

	




	
LABEL_AVG_PRECISION = 'label_avg_precision'

	




	
LABEL_F1 = 'label_f1'

	




	
LABEL_ROC_AUC = 'label_roc_auc'

	




	
MACRO_F1 = 'macro_f1'

	




	
MCC = 'mcc'

	




	
NEGATIVE_LOSS = 'negative_loss'

	




	
ROC_AUC = 'roc_auc'

	








	
class pytext.metric_reporters.classification_metric_reporter.MultiLabelClassificationMetricReporter(label_names: List[str], channels: List[pytext.metric_reporters.channel.Channel], model_select_metric: pytext.metric_reporters.classification_metric_reporter.ComparableClassificationMetric = <ComparableClassificationMetric.ACCURACY: 'accuracy'>, target_label: Optional[str] = None, text_column_names: List[str] = ['text'], additional_column_names: List[str] = [], recall_at_precision_thresholds: List[float] = [0.2, 0.4, 0.6, 0.8, 0.9], is_memory_efficient: bool = False)

	Bases: pytext.metric_reporters.classification_metric_reporter.ClassificationMetricReporter


	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets












pytext.metric_reporters.compositional_metric_reporter module


	
class pytext.metric_reporters.compositional_metric_reporter.CompositionalMetricReporter(actions_vocab, channels: List[pytext.metric_reporters.channel.Channel], text_column_name: str = 'tokenized_text', tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
create_frame_prediction_pairs()

	




	
classmethod from_config(config, metadata: pytext.data.data_handler.CommonMetadata = None, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer] = None)

	




	
gen_extra_context(*args)

	Generate any extra intermediate context data for metric calculation






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
static node_to_metrics_node(node: Union[pytext.data.data_structures.annotation.Intent, pytext.data.data_structures.annotation.Slot], start: int = 0) → pytext.metrics.intent_slot_metrics.Node

	The input start is the absolute start position in utterance






	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets






	
static tree_from_tokens_and_indx_actions(token_str_list: List[str], actions_vocab: List[str], actions_indices: List[int], validate_tree: bool = True)

	




	
static tree_to_metric_node(tree: pytext.data.data_structures.annotation.Tree) → pytext.metrics.intent_slot_metrics.Node

	Creates a Node from tree assuming the utterance is a concatenation of the
tokens by whitespaces. The function does not necessarily reproduce the original
utterance as extra whitespaces can be introduced.












pytext.metric_reporters.compositional_utils module


	
pytext.metric_reporters.compositional_utils.extract_beam_subtrees(beam: List[List[str]]) → List[List[str]]

	




	
pytext.metric_reporters.compositional_utils.extract_subtree(beam: List[str]) → Optional[List[str]]

	




	
pytext.metric_reporters.compositional_utils.filter_invalid_beams(beam: List[List[str]]) → List[List[str]]

	




	
pytext.metric_reporters.compositional_utils.is_valid_tree(beam: List[str]) → bool

	






pytext.metric_reporters.dense_retrieval_metric_reporter module


	
class pytext.metric_reporters.dense_retrieval_metric_reporter.DenseRetrievalMetricNames

	Bases: enum.Enum

An enumeration.


	
ACCURACY = 'accuracy'

	




	
AVG_RANK = 'avg_rank'

	




	
MEAN_RECIPROCAL_RANK = 'mean_reciprocal_rank'

	




	
NEGATIVE_LOSS = 'negative_loss'

	








	
class pytext.metric_reporters.dense_retrieval_metric_reporter.DenseRetrievalMetricReporter(channels: List[pytext.metric_reporters.channel.Channel], text_column_names: List[str], model_select_metric: pytext.metric_reporters.dense_retrieval_metric_reporter.DenseRetrievalMetricNames, task_batch_size: int, num_negative_ctxs: int = 0)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(preds, context)

	




	
batch_context(raw_batch, batch) → Dict[str, Any]

	




	
calculate_metric() → pytext.metrics.dense_retrieval_metrics.DenseRetrievalMetrics

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, *args, tensorizers=None, **kwargs)

	




	
get_model_select_metric(metrics: pytext.metrics.dense_retrieval_metrics.DenseRetrievalMetrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures












pytext.metric_reporters.disjoint_multitask_metric_reporter module


	
class pytext.metric_reporters.disjoint_multitask_metric_reporter.DisjointMultitaskMetricReporter(reporters: Dict[str, pytext.metric_reporters.metric_reporter.MetricReporter], loss_weights: Dict[str, float], target_task_name: Optional[str], use_subtask_select_metric: bool)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
add_channel(channel)

	




	
batch_context(raw_batch, batch)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
lower_is_better = False

	




	
report_metric(model, stage, epoch, reset=True, print_to_channels=True, optimizer=None)

	Calculate metrics and average loss, report all statistic data to channels


	Parameters

	
	model (nn.Module) – the PyTorch neural network model.


	stage (Stage) – training, evaluation or test


	epoch (int) – current epoch


	reset (bool) – if all data should be reset after report, default is True


	print_to_channels (bool) – if report data to channels, default is True













	
report_realtime_metric(stage)

	










pytext.metric_reporters.intent_slot_detection_metric_reporter module


	
class pytext.metric_reporters.intent_slot_detection_metric_reporter.IntentSlotMetricReporter(doc_label_names: List[str], word_label_names: List[str], use_bio_labels: bool, channels: List[pytext.metric_reporters.channel.Channel], slot_column_name: str = 'slots', text_column_name: str = 'text', token_tensorizer_name: str = 'tokens')

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(batch_preds, batch_context)

	




	
aggregate_scores(batch_scores)

	




	
aggregate_targets(batch_targets, batch_context)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizers: Optional[Dict[KT, VT]] = None)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
get_raw_slot_str(raw_data_row)

	




	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets










	
pytext.metric_reporters.intent_slot_detection_metric_reporter.create_frame(text, intent_label, slot_names_str, byte_len)

	




	
pytext.metric_reporters.intent_slot_detection_metric_reporter.frame_to_str(frame: pytext.metrics.intent_slot_metrics.Node)

	






pytext.metric_reporters.language_model_metric_reporter module


	
class pytext.metric_reporters.language_model_metric_reporter.LanguageModelChannel(stages, file_path)

	Bases: pytext.metric_reporters.channel.FileChannel


	
gen_content(metrics, loss, preds, targets, scores, contexts)

	




	
get_title(context_keys=())

	








	
class pytext.metric_reporters.language_model_metric_reporter.LanguageModelMetricReporter(channels, metadata, tensorizers, aggregate_metrics, perplexity_type, pep_format, log_gradient=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
LABELS_COLUMN = 'labels'

	




	
RAW_TEXT_COLUMN = 'text'

	




	
TOKENS_COLUMN = 'tokens'

	




	
UTTERANCE_COLUMN = 'utterance'

	




	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
aggregate_context(context)

	




	
aggregate_scores(scores)

	




	
batch_context(raw_batch, batch)

	




	
calculate_loss() → float

	Calculate the average loss for all aggregated batch






	
calculate_metric() → pytext.metrics.language_model_metrics.LanguageModelMetric

	Calculate metrics, each sub class should implement it






	
compute_scores(logits, targets)

	




	
classmethod from_config(config: pytext.metric_reporters.language_model_metric_reporter.LanguageModelMetricReporter.Config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
get_model_select_metric(metrics) → float

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
lower_is_better = True

	








	
class pytext.metric_reporters.language_model_metric_reporter.MaskedLMMetricReporter(channels, metadata, tensorizers, aggregate_metrics, perplexity_type, pep_format, log_gradient=False)

	Bases: pytext.metric_reporters.language_model_metric_reporter.LanguageModelMetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
calculate_loss() → float

	Calculate the average loss for all aggregated batch






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
report_realtime_metric(stage)

	








	
pytext.metric_reporters.language_model_metric_reporter.get_perplexity_func(perplexity_type)

	






pytext.metric_reporters.mask_compositional module




pytext.metric_reporters.metric_reporter module


	
class pytext.metric_reporters.metric_reporter.MetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.config.component.Component

MetricReporter is responsible of three things:


	Aggregate output from trainer, which includes model inputs, predictions,
targets, scores, and loss.


	Calculate metrics using the aggregated output, and define how the metric
is used to find best model


	Optionally report the metrics and aggregated output to various channels





	
lower_is_better

	Whether a lower metric indicates better performance.
Set to True for e.g. perplexity, and False for e.g. accuracy. Default
is False


	Type

	bool










	
channels

	A list of Channel that will receive metrics and
the aggregated trainer output then format and report them in any customized
way.


	Type

	List[Channel]









MetricReporter is tightly-coupled with metric aggregation and computation which
makes inheritance hard to reuse the parent functionalities and attributes. Next
step is to decouple the metric aggregation and computation vs metric reporting.


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
add_channel(channel)

	




	
add_gradients(model)

	




	
classmethod aggregate_data(all_data, new_batch)

	Aggregate a batch of data, basically just convert tensors to list of native
python data






	
aggregate_preds(batch_preds, batch_context=None)

	




	
aggregate_scores(batch_scores)

	




	
aggregate_targets(batch_targets, batch_context=None)

	




	
batch_context(raw_batch, batch)

	




	
calculate_loss()

	Calculate the average loss for all aggregated batch






	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
compare_metric(new_metric, old_metric)

	Check if new metric indicates better model performance


	Returns

	bool, true if model with new_metric performs better










	
gen_extra_context(*args)

	Generate any extra intermediate context data for metric calculation






	
get_gradients()

	




	
get_meta()

	Get global meta data that is not specific to any batch, the data will be
pass along to channels






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
log_gradient = False

	




	
lower_is_better = False

	




	
predictions_to_report()

	Generate human readable predictions






	
report_metric(model, stage, epoch, reset=True, print_to_channels=True, optimizer=None)

	Calculate metrics and average loss, report all statistic data to channels


	Parameters

	
	model (nn.Module) – the PyTorch neural network model.


	stage (Stage) – training, evaluation or test


	epoch (int) – current epoch


	reset (bool) – if all data should be reset after report, default is True


	print_to_channels (bool) – if report data to channels, default is True













	
report_realtime_metric(stage)

	




	
targets_to_report()

	Generate human readable targets










	
class pytext.metric_reporters.metric_reporter.PureLossMetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, *args, **kwargs)

	




	
lower_is_better = True

	










pytext.metric_reporters.pairwise_ranking_metric_reporter module


	
class pytext.metric_reporters.pairwise_ranking_metric_reporter.PairwiseRankingMetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures












pytext.metric_reporters.regression_metric_reporter module


	
class pytext.metric_reporters.regression_metric_reporter.RegressionMetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizers=None)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
lower_is_better = False

	










pytext.metric_reporters.seq2seq_compositional module


	
class pytext.metric_reporters.seq2seq_compositional.CompositionalSeq2SeqFileChannel(stages, file_path, tensorizers, accept_flat_intents_slots)

	Bases: pytext.metric_reporters.seq2seq_metric_reporter.Seq2SeqFileChannel


	
gen_content(metrics, loss, preds, targets, scores, context)

	




	
get_title(context_keys=())

	




	
validated_annotation(predicted_output_sequence)

	








	
class pytext.metric_reporters.seq2seq_compositional.Seq2SeqCompositionalMetricReporter(channels, log_gradient, tensorizers, accept_flat_intents_slots)

	Bases: pytext.metric_reporters.seq2seq_metric_reporter.Seq2SeqMetricReporter


	
aggregate_preds(new_batch, context=None)

	




	
aggregate_targets(new_batch, context=None)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
create_frame_prediction_pairs()

	




	
classmethod from_config(config: pytext.metric_reporters.seq2seq_compositional.Seq2SeqCompositionalMetricReporter.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])

	




	
get_annotation_from_string(stringified_tree_str: str) → pytext.data.data_structures.annotation.Annotation

	




	
stringify_annotation_tree(tree_tokens, tree_vocab)

	










pytext.metric_reporters.seq2seq_metric_reporter module


	
class pytext.metric_reporters.seq2seq_metric_reporter.Seq2SeqFileChannel(stages, file_path, tensorizers)

	Bases: pytext.metric_reporters.channel.FileChannel


	
gen_content(metrics, loss, preds, targets, scores, context)

	




	
get_title(context_keys=())

	








	
class pytext.metric_reporters.seq2seq_metric_reporter.Seq2SeqMetricReporter(channels, log_gradient, tensorizers)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
aggregate_preds(new_batch, context=None)

	




	
aggregate_src_tokens(new_batch)

	




	
aggregate_targets(new_batch, context=None)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config: pytext.metric_reporters.seq2seq_metric_reporter.Seq2SeqMetricReporter.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])

	




	
gen_extra_context(*args)

	Generate any extra intermediate context data for metric calculation






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
lower_is_better = True

	










pytext.metric_reporters.seq2seq_utils module


	
pytext.metric_reporters.seq2seq_utils.stringify(token_indices, vocab)

	






pytext.metric_reporters.squad_metric_reporter module


	
class pytext.metric_reporters.squad_metric_reporter.SquadFileChannel(stages, file_path)

	Bases: pytext.metric_reporters.channel.FileChannel


	
gen_content(metrics, loss, preds, targets, scores, contexts, *args)

	




	
get_title(context_keys=())

	








	
class pytext.metric_reporters.squad_metric_reporter.SquadMetricReporter(channels: List[pytext.metric_reporters.channel.Channel], n_best_size: int, max_answer_length: int, ignore_impossible: bool, has_answer_labels: List[str], tensorizer=None, false_label='False')

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
ANSWERS_COLUMN = 'answers'

	




	
DOC_COLUMN = 'doc'

	




	
QUES_COLUMN = 'question'

	




	
ROW_INDEX = 'id'

	




	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **contexts)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
aggregate_preds(new_batch, context=None)

	




	
aggregate_scores(new_batch)

	




	
aggregate_targets(new_batch, context=None)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, *args, tensorizers=None, **kwargs)

	




	
get_model_select_metric(metric: pytext.metrics.squad_metrics.SquadMetrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures












pytext.metric_reporters.word_tagging_metric_reporter module


	
class pytext.metric_reporters.word_tagging_metric_reporter.MultiLabelSequenceTaggingMetricReporter(label_names, pad_idx, channels, label_vocabs=None)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(batch_preds, batch_context=None)

	




	
aggregate_scores(batch_scores)

	




	
aggregate_targets(batch_targets, batch_context=None)

	




	
aggregate_tuple_data(all_data, new_batch)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizers)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.word_tagging_metric_reporter.NERMetricReporter(label_names: List[str], pad_idx: int, channels: List[pytext.metric_reporters.channel.Channel], use_bio_labels: bool = True)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
batch_context(raw_batch, batch)

	




	
calculate_metric() → pytext.metrics.PRF1Metrics

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizer)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.word_tagging_metric_reporter.SequenceTaggingMetricReporter(label_names, pad_idx, channels)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizer)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.word_tagging_metric_reporter.Span(label, start, end)

	Bases: tuple


	
end

	Alias for field number 2






	
label

	Alias for field number 0






	
start

	Alias for field number 1










	
class pytext.metric_reporters.word_tagging_metric_reporter.WordTaggingMetricReporter(label_names: List[str], use_bio_labels: bool, channels: List[pytext.metric_reporters.channel.Channel])

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
calculate_loss()

	Calculate the average loss for all aggregated batch






	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
process_pred(pred: List[int]) → List[str]

	pred is a list of token label index










	
pytext.metric_reporters.word_tagging_metric_reporter.convert_bio_to_spans(bio_sequence: List[str]) → List[pytext.metric_reporters.word_tagging_metric_reporter.Span]

	Process the output and convert to spans for evaluation.






	
pytext.metric_reporters.word_tagging_metric_reporter.get_slots(word_names)

	






Module contents


	
class pytext.metric_reporters.Channel(stages: Tuple[pytext.common.constants.Stage, ...] = (<Stage.TRAIN: 'Training'>, <Stage.EVAL: 'Evaluation'>, <Stage.TEST: 'Test'>, <Stage.OTHERS: 'Others'>))

	Bases: object

Channel defines how to format and report the result of a PyText job to an output
stream.


	
stages

	in which stages the report will be triggered, default is all
stages, which includes train, eval, test






	
close()

	




	
export(model, input_to_model=None, **kwargs)

	




	
report(stage, epoch, metrics, model_select_metric, loss, preds, targets, scores, context, *args)

	Defines how to format and report data to the output channel.


	Parameters

	
	stage (Stage) – train, eval or test


	epoch (int) – current epoch


	metrics (Any) – all metrics


	model_select_metric (double) – a single numeric metric to pick best model


	loss (double) – average loss


	preds (List[Any]) – list of predictions


	targets (List[Any]) – list of targets


	scores (List[Any]) – list of scores


	context (Dict[str, List[Any]]) – dict of any additional context data,
each context is a list of data that maps to each example

















	
class pytext.metric_reporters.MetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.config.component.Component

MetricReporter is responsible of three things:


	Aggregate output from trainer, which includes model inputs, predictions,
targets, scores, and loss.


	Calculate metrics using the aggregated output, and define how the metric
is used to find best model


	Optionally report the metrics and aggregated output to various channels





	
lower_is_better

	Whether a lower metric indicates better performance.
Set to True for e.g. perplexity, and False for e.g. accuracy. Default
is False


	Type

	bool










	
channels

	A list of Channel that will receive metrics and
the aggregated trainer output then format and report them in any customized
way.


	Type

	List[Channel]









MetricReporter is tightly-coupled with metric aggregation and computation which
makes inheritance hard to reuse the parent functionalities and attributes. Next
step is to decouple the metric aggregation and computation vs metric reporting.


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
add_channel(channel)

	




	
add_gradients(model)

	




	
classmethod aggregate_data(all_data, new_batch)

	Aggregate a batch of data, basically just convert tensors to list of native
python data






	
aggregate_preds(batch_preds, batch_context=None)

	




	
aggregate_scores(batch_scores)

	




	
aggregate_targets(batch_targets, batch_context=None)

	




	
batch_context(raw_batch, batch)

	




	
calculate_loss()

	Calculate the average loss for all aggregated batch






	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
compare_metric(new_metric, old_metric)

	Check if new metric indicates better model performance


	Returns

	bool, true if model with new_metric performs better










	
gen_extra_context(*args)

	Generate any extra intermediate context data for metric calculation






	
get_gradients()

	




	
get_meta()

	Get global meta data that is not specific to any batch, the data will be
pass along to channels






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
log_gradient = False

	




	
lower_is_better = False

	




	
predictions_to_report()

	Generate human readable predictions






	
report_metric(model, stage, epoch, reset=True, print_to_channels=True, optimizer=None)

	Calculate metrics and average loss, report all statistic data to channels


	Parameters

	
	model (nn.Module) – the PyTorch neural network model.


	stage (Stage) – training, evaluation or test


	epoch (int) – current epoch


	reset (bool) – if all data should be reset after report, default is True


	print_to_channels (bool) – if report data to channels, default is True













	
report_realtime_metric(stage)

	




	
targets_to_report()

	Generate human readable targets










	
class pytext.metric_reporters.CalibrationMetricReporter(channels: List[pytext.metric_reporters.channel.Channel], pad_index: int = -1)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(batch_preds: torch.Tensor, batch_context=typing.Dict[str, typing.Any])

	




	
aggregate_scores(batch_scores: torch.Tensor)

	




	
aggregate_targets(batch_targets: torch.Tensor, batch_context=typing.Dict[str, typing.Any])

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config: pytext.config.pytext_config.PyTextConfig, pad_index: int = -1)

	








	
class pytext.metric_reporters.ClassificationMetricReporter(label_names: List[str], channels: List[pytext.metric_reporters.channel.Channel], model_select_metric: pytext.metric_reporters.classification_metric_reporter.ComparableClassificationMetric = <ComparableClassificationMetric.ACCURACY: 'accuracy'>, target_label: Optional[str] = None, text_column_names: List[str] = ['text'], additional_column_names: List[str] = [], recall_at_precision_thresholds: List[float] = [0.2, 0.4, 0.6, 0.8, 0.9], is_memory_efficient: bool = False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
classmethod from_config_and_label_names(config, label_names: List[str])

	




	
get_meta()

	Get global meta data that is not specific to any batch, the data will be
pass along to channels






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets










	
class pytext.metric_reporters.MultiLabelClassificationMetricReporter(label_names: List[str], channels: List[pytext.metric_reporters.channel.Channel], model_select_metric: pytext.metric_reporters.classification_metric_reporter.ComparableClassificationMetric = <ComparableClassificationMetric.ACCURACY: 'accuracy'>, target_label: Optional[str] = None, text_column_names: List[str] = ['text'], additional_column_names: List[str] = [], recall_at_precision_thresholds: List[float] = [0.2, 0.4, 0.6, 0.8, 0.9], is_memory_efficient: bool = False)

	Bases: pytext.metric_reporters.classification_metric_reporter.ClassificationMetricReporter


	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets










	
class pytext.metric_reporters.MultiLabelSequenceTaggingMetricReporter(label_names, pad_idx, channels, label_vocabs=None)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(batch_preds, batch_context=None)

	




	
aggregate_scores(batch_scores)

	




	
aggregate_targets(batch_targets, batch_context=None)

	




	
aggregate_tuple_data(all_data, new_batch)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizers)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.RegressionMetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizers=None)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
lower_is_better = False

	








	
class pytext.metric_reporters.IntentSlotMetricReporter(doc_label_names: List[str], word_label_names: List[str], use_bio_labels: bool, channels: List[pytext.metric_reporters.channel.Channel], slot_column_name: str = 'slots', text_column_name: str = 'text', token_tensorizer_name: str = 'tokens')

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(batch_preds, batch_context)

	




	
aggregate_scores(batch_scores)

	




	
aggregate_targets(batch_targets, batch_context)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizers: Optional[Dict[KT, VT]] = None)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
get_raw_slot_str(raw_data_row)

	




	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets










	
class pytext.metric_reporters.LanguageModelMetricReporter(channels, metadata, tensorizers, aggregate_metrics, perplexity_type, pep_format, log_gradient=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
LABELS_COLUMN = 'labels'

	




	
RAW_TEXT_COLUMN = 'text'

	




	
TOKENS_COLUMN = 'tokens'

	




	
UTTERANCE_COLUMN = 'utterance'

	




	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
aggregate_context(context)

	




	
aggregate_scores(scores)

	




	
batch_context(raw_batch, batch)

	




	
calculate_loss() → float

	Calculate the average loss for all aggregated batch






	
calculate_metric() → pytext.metrics.language_model_metrics.LanguageModelMetric

	Calculate metrics, each sub class should implement it






	
compute_scores(logits, targets)

	




	
classmethod from_config(config: pytext.metric_reporters.language_model_metric_reporter.LanguageModelMetricReporter.Config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
get_model_select_metric(metrics) → float

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
lower_is_better = True

	








	
class pytext.metric_reporters.SquadMetricReporter(channels: List[pytext.metric_reporters.channel.Channel], n_best_size: int, max_answer_length: int, ignore_impossible: bool, has_answer_labels: List[str], tensorizer=None, false_label='False')

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
ANSWERS_COLUMN = 'answers'

	




	
DOC_COLUMN = 'doc'

	




	
QUES_COLUMN = 'question'

	




	
ROW_INDEX = 'id'

	




	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **contexts)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
aggregate_preds(new_batch, context=None)

	




	
aggregate_scores(new_batch)

	




	
aggregate_targets(new_batch, context=None)

	




	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, *args, tensorizers=None, **kwargs)

	




	
get_model_select_metric(metric: pytext.metrics.squad_metrics.SquadMetrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.WordTaggingMetricReporter(label_names: List[str], use_bio_labels: bool, channels: List[pytext.metric_reporters.channel.Channel])

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
calculate_loss()

	Calculate the average loss for all aggregated batch






	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata)

	




	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
process_pred(pred: List[int]) → List[str]

	pred is a list of token label index










	
class pytext.metric_reporters.CompositionalMetricReporter(actions_vocab, channels: List[pytext.metric_reporters.channel.Channel], text_column_name: str = 'tokenized_text', tokenizer: pytext.data.tokenizers.tokenizer.Tokenizer = None)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
create_frame_prediction_pairs()

	




	
classmethod from_config(config, metadata: pytext.data.data_handler.CommonMetadata = None, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer] = None)

	




	
gen_extra_context(*args)

	Generate any extra intermediate context data for metric calculation






	
get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures






	
static node_to_metrics_node(node: Union[pytext.data.data_structures.annotation.Intent, pytext.data.data_structures.annotation.Slot], start: int = 0) → pytext.metrics.intent_slot_metrics.Node

	The input start is the absolute start position in utterance






	
predictions_to_report()

	Generate human readable predictions






	
targets_to_report()

	Generate human readable targets






	
static tree_from_tokens_and_indx_actions(token_str_list: List[str], actions_vocab: List[str], actions_indices: List[int], validate_tree: bool = True)

	




	
static tree_to_metric_node(tree: pytext.data.data_structures.annotation.Tree) → pytext.metrics.intent_slot_metrics.Node

	Creates a Node from tree assuming the utterance is a concatenation of the
tokens by whitespaces. The function does not necessarily reproduce the original
utterance as extra whitespaces can be introduced.










	
class pytext.metric_reporters.PairwiseRankingMetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
add_batch_stats(n_batches, preds, targets, scores, loss, m_input, **context)

	Aggregates a batch of output data (predictions, scores, targets/true labels
and loss).


	Parameters

	
	n_batches (int) – number of current batch


	preds (torch.Tensor) – predictions of current batch


	targets (torch.Tensor) – targets of current batch


	scores (torch.Tensor) – scores of current batch


	loss (double) – average loss of current batch


	m_input (Tuple[torch.Tensor, ..]) – model inputs of current batch


	context (Dict[str, Any]) – any additional context data, it could be
either a list of data which maps to each example, or a single value
for the batch













	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, meta: pytext.data.data_handler.CommonMetadata = None, tensorizers=None)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.SequenceTaggingMetricReporter(label_names, pad_idx, channels)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
batch_context(raw_batch, batch)

	




	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizer)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.PureLossMetricReporter(channels, log_gradient=False, pep_format=False)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
calculate_metric()

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, *args, **kwargs)

	




	
lower_is_better = True

	








	
class pytext.metric_reporters.NERMetricReporter(label_names: List[str], pad_idx: int, channels: List[pytext.metric_reporters.channel.Channel], use_bio_labels: bool = True)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
batch_context(raw_batch, batch)

	




	
calculate_metric() → pytext.metrics.PRF1Metrics

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, tensorizer)

	




	
static get_model_select_metric(metrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures










	
class pytext.metric_reporters.DenseRetrievalMetricReporter(channels: List[pytext.metric_reporters.channel.Channel], text_column_names: List[str], model_select_metric: pytext.metric_reporters.dense_retrieval_metric_reporter.DenseRetrievalMetricNames, task_batch_size: int, num_negative_ctxs: int = 0)

	Bases: pytext.metric_reporters.metric_reporter.MetricReporter


	
aggregate_preds(preds, context)

	




	
batch_context(raw_batch, batch) → Dict[str, Any]

	




	
calculate_metric() → pytext.metrics.dense_retrieval_metrics.DenseRetrievalMetrics

	Calculate metrics, each sub class should implement it






	
classmethod from_config(config, *args, tensorizers=None, **kwargs)

	




	
get_model_select_metric(metrics: pytext.metrics.dense_retrieval_metrics.DenseRetrievalMetrics)

	Return a single numeric metric value that is used for model selection, returns
the metric itself by default, but usually metrics will be more complicated
data structures















          

      

      

    

  

    
      
          
            
  
pytext.metrics package


Submodules




pytext.metrics.calibration_metrics module


	
class pytext.metrics.calibration_metrics.AllCalibrationMetrics(calibration_metrics)

	Bases: tuple


	
calibration_metrics

	Alias for field number 0






	
print_metrics(report_pep=False) → None

	








	
class pytext.metrics.calibration_metrics.CalibrationMetrics(expected_error, max_error, total_error)

	Bases: tuple


	
expected_error

	Alias for field number 0






	
max_error

	Alias for field number 1






	
print_metrics(report_pep=False) → None

	




	
total_error

	Alias for field number 2










	
pytext.metrics.calibration_metrics.calculate_error(n_samples: int, bucket_values: List[List[float]], bucket_confidence: List[List[float]], bucket_accuracy: List[List[float]]) → Tuple[float, float, float]

	Computes several metrics used to measure calibration error, including
expected calibration error (ECE), maximum calibration error (MCE), and
total calibration error (TCE).






	
pytext.metrics.calibration_metrics.compute_calibration(label_predictions: List[pytext.metrics.LabelPrediction]) → Tuple[float, float, float]

	




	
pytext.metrics.calibration_metrics.get_bucket_accuracy(bucket_values: List[List[float]], y_true: List[float], y_pred: List[float]) → List[float]

	Computes accuracy for each bucket. If a bucket does not have any predictions,
uses -1 as a placeholder.






	
pytext.metrics.calibration_metrics.get_bucket_confidence(bucket_values: List[List[float]]) → List[float]

	Computes average confidence for each bucket. If a bucket does not have any
predictions, uses -1 as a placeholder.






	
pytext.metrics.calibration_metrics.get_bucket_scores(y_score: List[float], buckets: int = 10) → Tuple[List[List[float]], List[int]]

	Organizes real-valued posterior probabilities into buckets. For example, if
we have 10 buckets, the probabilities 0.0, 0.1, 0.2 are placed into buckets
0 (0.0 <= p < 0.1), 1 (0.1 <= p < 0.2), and 2 (0.2 <= p < 0.3), respectively.








pytext.metrics.dense_retrieval_metrics module


	
class pytext.metrics.dense_retrieval_metrics.DenseRetrievalMetrics

	Bases: tuple

Metric class for dense passage retrieval.


	
num_examples

	number of samples


	Type

	int










	
accuracy

	how many times did we get the +ve doc from list of docs


	Type

	float










	
average_rank

	average rank of positive passage


	Type

	float










	
mean_reciprocal_rank

	average 1/rank of positive passage


	Type

	float










	
accuracy

	Alias for field number 1






	
average_rank

	Alias for field number 2






	
mean_reciprocal_rank

	Alias for field number 3






	
num_examples

	Alias for field number 0






	
print_metrics() → None

	










pytext.metrics.intent_slot_metrics module


	
class pytext.metrics.intent_slot_metrics.AllMetrics

	Bases: tuple

Aggregated class for intent-slot related metrics.


	
top_intent_accuracy

	Accuracy of the top-level intent.






	
frame_accuracy

	Frame accuracy.






	
frame_accuracies_by_depth

	Frame accuracies bucketized by depth of the gold
tree.






	
bracket_metrics

	Bracket metrics for intents and slots. For details, see the
function compute_intent_slot_metrics().






	
tree_metrics

	Tree metrics for intents and slots. For details, see the function
compute_intent_slot_metrics().






	
loss

	Cross entropy loss.






	
bracket_metrics

	Alias for field number 4






	
frame_accuracies_by_depth

	Alias for field number 3






	
frame_accuracy

	Alias for field number 1






	
frame_accuracy_top_k

	Alias for field number 2






	
loss

	Alias for field number 6






	
print_metrics() → None

	




	
top_intent_accuracy

	Alias for field number 0






	
tree_metrics

	Alias for field number 5










	
pytext.metrics.intent_slot_metrics.FrameAccuraciesByDepth = typing.Dict[int, pytext.metrics.intent_slot_metrics.FrameAccuracy]

	Frame accuracies bucketized by depth of the gold tree.






	
class pytext.metrics.intent_slot_metrics.FrameAccuracy

	Bases: tuple

Frame accuracy for a collection of intent frame predictions.

Frame accuracy means the entire tree structure of the predicted frame matches that
of the gold frame.


	
frame_accuracy

	Alias for field number 1






	
num_samples

	Alias for field number 0










	
class pytext.metrics.intent_slot_metrics.FramePredictionPair

	Bases: tuple

Pair of predicted and gold intent frames.


	
expected_frame

	Alias for field number 1






	
predicted_frame

	Alias for field number 0










	
class pytext.metrics.intent_slot_metrics.IntentSlotConfusions

	Bases: tuple

Aggregated class for intent and slot confusions.


	
intent_confusions

	Confusion counts for intents.






	
slot_confusions

	Confusion counts for slots.






	
intent_confusions

	Alias for field number 0






	
slot_confusions

	Alias for field number 1










	
class pytext.metrics.intent_slot_metrics.IntentSlotMetrics

	Bases: tuple

Precision/recall/F1 metrics for intents and slots.


	
intent_metrics

	Precision/recall/F1 metrics for intents.






	
slot_metrics

	Precision/recall/F1 metrics for slots.






	
overall_metrics

	Combined precision/recall/F1 metrics for all nodes (merging
intents and slots).






	
intent_metrics

	Alias for field number 0






	
overall_metrics

	Alias for field number 2






	
print_metrics() → None

	




	
slot_metrics

	Alias for field number 1










	
class pytext.metrics.intent_slot_metrics.IntentsAndSlots

	Bases: tuple

Collection of intents and slots in an intent frame.


	
intents

	Alias for field number 0






	
slots

	Alias for field number 1










	
class pytext.metrics.intent_slot_metrics.Node(label: str, span: pytext.data.data_structures.node.Span, children: Optional[AbstractSet[Node]] = None, text: str = None)

	Bases: pytext.data.data_structures.node.Node

Subclass of the base Node class, used for metric purposes. It is immutable so that
hashing can be done on the class.


	
label

	Label of the node.


	Type

	str










	
span

	Span of the node.


	Type

	Span










	
children

	frozenset of the node’s children,
left empty when computing bracketing metrics.


	Type

	frozenset of Node










	
text

	Text the node covers (=utterance[span.start:span.end])


	Type

	str














	
class pytext.metrics.intent_slot_metrics.NodesPredictionPair

	Bases: tuple

Pair of predicted and expected sets of nodes.


	
expected_nodes

	Alias for field number 1






	
predicted_nodes

	Alias for field number 0










	
pytext.metrics.intent_slot_metrics.compare_frames(predicted_frame: pytext.metrics.intent_slot_metrics.Node, expected_frame: pytext.metrics.intent_slot_metrics.Node, tree_based: bool, intent_per_label_confusions: Optional[pytext.metrics.PerLabelConfusions] = None, slot_per_label_confusions: Optional[pytext.metrics.PerLabelConfusions] = None) → pytext.metrics.intent_slot_metrics.IntentSlotConfusions

	Compares two intent frames and returns TP, FP, FN counts for intents and slots.
Optionally collects the per label TP, FP, FN counts.


	Parameters

	
	predicted_frame – Predicted intent frame.


	expected_frame – Gold intent frame.


	tree_based – Whether to get the tree-based confusions (if True) or bracket-based
confusions (if False). For details, see the function
compute_intent_slot_metrics().


	intent_per_label_confusions – If provided, update the per label confusions for
intents as well. Defaults to None.


	slot_per_label_confusions – If provided, update the per label confusions for
slots as well. Defaults to None.






	Returns

	IntentSlotConfusions, containing confusion counts for intents and slots.










	
pytext.metrics.intent_slot_metrics.compute_all_metrics(frame_pairs: Sequence[pytext.metrics.intent_slot_metrics.FramePredictionPair], top_intent_accuracy: bool = True, frame_accuracy: bool = True, frame_accuracies_by_depth: bool = True, bracket_metrics: bool = True, tree_metrics: bool = True, overall_metrics: bool = False, all_predicted_frames: List[List[pytext.metrics.intent_slot_metrics.Node]] = None, calculated_loss: float = None, length_metrics: Dict[KT, VT] = None) → pytext.metrics.intent_slot_metrics.AllMetrics

	Given a list of predicted and gold intent frames, computes intent-slot related
metrics.


	Parameters

	
	frame_pairs – List of predicted and gold intent frames.


	top_intent_accuracy – Whether to compute top intent accuracy or not. Defaults to
True.


	frame_accuracy – Whether to compute frame accuracy or not. Defaults to True.


	frame_accuracies_by_depth – Whether to compute frame accuracies by depth or not.
Defaults to True.


	bracket_metrics – Whether to compute bracket metrics or not. Defaults to True.


	tree_metrics – Whether to compute tree metrics or not. Defaults to True.


	overall_metrics – If bracket_metrics or tree_metrics is true, decides whether
to compute overall (merging intents and slots) metrics for them. Defaults to
False.






	Returns

	AllMetrics which contains intent-slot related metrics.










	
pytext.metrics.intent_slot_metrics.compute_frame_accuracies_by_depth(frame_pairs: Sequence[pytext.metrics.intent_slot_metrics.FramePredictionPair]) → Dict[int, pytext.metrics.intent_slot_metrics.FrameAccuracy]

	Given a list of predicted and gold intent frames, splits the predictions into
buckets according to the depth of the gold trees, and computes frame accuracy for
each bucket.


	Parameters

	frame_pairs – List of predicted and gold intent frames.



	Returns

	FrameAccuraciesByDepth, a map from depths to their corresponding frame
accuracies.










	
pytext.metrics.intent_slot_metrics.compute_frame_accuracy(frame_pairs: Sequence[pytext.metrics.intent_slot_metrics.FramePredictionPair]) → float

	Computes frame accuracy given a list of predicted and gold intent frames.


	Parameters

	frame_pairs – List of predicted and gold intent frames.



	Returns

	Frame accuracy. For a prediction, frame accuracy is achieved if the entire tree
structure of the predicted frame matches that of the gold frame.










	
pytext.metrics.intent_slot_metrics.compute_frame_accuracy_top_k(frame_pairs: List[pytext.metrics.intent_slot_metrics.FramePredictionPair], all_frames: List[List[pytext.metrics.intent_slot_metrics.Node]]) → float

	




	
pytext.metrics.intent_slot_metrics.compute_intent_slot_metrics(frame_pairs: Sequence[pytext.metrics.intent_slot_metrics.FramePredictionPair], tree_based: bool, overall_metrics: bool = True) → pytext.metrics.intent_slot_metrics.IntentSlotMetrics

	Given a list of predicted and gold intent frames, computes precision, recall and F1
metrics for intents and slots, either in tree-based or bracket-based manner.

The following assumptions are taken on intent frames:
1. The root node is an intent,
2. Children of intents are always slots, and children of slots are always intents.

For tree-based metrics, a node (an intent or slot) in the predicted frame is
considered a true positive only if the subtree rooted at this node has an exact copy
in the gold frame, otherwise it is considered a false positive. A false negative is
a node in the gold frame that does not have an exact subtree match in the predicted
frame.

For bracket-based metrics, a node in the predicted frame is considered a true
positive if there is a node in the gold frame having the same label and span (but
not necessarily the same children). The definitions of false positives and false
negatives are similar to the above.


	Parameters

	
	frame_pairs – List of predicted and gold intent frames.


	tree_based – Whether to compute tree-based metrics (if True) or bracket-based
metrics (if False).


	overall_metrics – Whether to compute overall (merging intents and slots) metrics
or not. Defaults to True.






	Returns

	IntentSlotMetrics, containing precision/recall/F1 metrics for intents and slots.










	
pytext.metrics.intent_slot_metrics.compute_metric_at_k(references: List[pytext.metrics.intent_slot_metrics.Node], hypothesis: List[List[pytext.metrics.intent_slot_metrics.Node]], metric_fn: Callable[[pytext.metrics.intent_slot_metrics.Node, pytext.metrics.intent_slot_metrics.Node], bool] = <function <lambda>>) → List[float]

	Computes a boolean metric at each position in the ranked list of hypothesis,
and returns an average for each position over all examples.
By default metric_fn is comparing if frames are equal.






	
pytext.metrics.intent_slot_metrics.compute_prf1_metrics(nodes_pairs: Sequence[pytext.metrics.intent_slot_metrics.NodesPredictionPair]) → Tuple[pytext.metrics.AllConfusions, pytext.metrics.PRF1Metrics]

	Computes precision/recall/F1 metrics given a list of predicted and expected sets of
nodes.


	Parameters

	nodes_pairs – List of predicted and expected node sets.



	Returns

	A tuple, of which the first member contains the confusion information, and the
second member contains the computed precision/recall/F1 metrics.










	
pytext.metrics.intent_slot_metrics.compute_top_intent_accuracy(frame_pairs: Sequence[pytext.metrics.intent_slot_metrics.FramePredictionPair]) → float

	Computes accuracy of the top-level intent.


	Parameters

	frame_pairs – List of predicted and gold intent frames.



	Returns

	Prediction accuracy of the top-level intent.












pytext.metrics.language_model_metrics module


	
class pytext.metrics.language_model_metrics.LanguageModelMetric

	Bases: tuple

Class for language model metrics.


	
perplexity_per_word

	Average perplexity per word of the dataset.






	
perplexity_per_word

	Alias for field number 0






	
print_metrics()

	








	
pytext.metrics.language_model_metrics.compute_language_model_metric(loss_per_word: float) → pytext.metrics.language_model_metrics.LanguageModelMetric

	






pytext.metrics.mask_metrics module




pytext.metrics.seq2seq_metrics module


	
class pytext.metrics.seq2seq_metrics.Seq2SeqMetrics(loss, exact_match, f1, bleu)

	Bases: tuple


	
bleu

	Alias for field number 3






	
exact_match

	Alias for field number 1






	
f1

	Alias for field number 2






	
loss

	Alias for field number 0






	
print_metrics() → None

	








	
class pytext.metrics.seq2seq_metrics.Seq2SeqTopKMetrics

	Bases: pytext.metrics.seq2seq_metrics.Seq2SeqMetrics


	
print_metrics() → None

	








	
pytext.metrics.seq2seq_metrics.compute_f1(hypothesis_list, reference_list, eps=1e-08)

	Computes token F1 given a hypothesis and reference. This is defined as
F1 = 2 * ((P * R) / (P + R + eps)) where P = precision, R = recall, and eps
= epsilon for smoothing zero denominators. By default, eps = 1e-8.








pytext.metrics.squad_metrics module


	
class pytext.metrics.squad_metrics.SquadMetrics(classification_metrics, num_examples, exact_matches, f1_score)

	Bases: tuple


	
classification_metrics

	Alias for field number 0






	
exact_matches

	Alias for field number 2






	
f1_score

	Alias for field number 3






	
num_examples

	Alias for field number 1






	
print_metrics() → None

	










Module contents


	
class pytext.metrics.AllConfusions

	Bases: object

Aggregated class for per label confusions.


	
per_label_confusions

	Per label confusion information.






	
confusions

	Overall TP, FP and FN counts across the labels in
per_label_confusions.






	
compute_metrics() → pytext.metrics.PRF1Metrics

	




	
confusions

	




	
per_label_confusions

	








	
class pytext.metrics.ClassificationMetrics

	Bases: tuple

Metric class for various classification metrics.


	
accuracy

	Overall accuracy of predictions.






	
macro_prf1_metrics

	Macro precision/recall/F1 scores.






	
per_label_soft_scores

	Per label soft metrics.






	
mcc

	Matthews correlation coefficient.






	
roc_auc

	Area under the Receiver Operating Characteristic curve.






	
loss

	Training loss (only used for selecting best model, no need to print).






	
accuracy

	Alias for field number 0






	
loss

	Alias for field number 5






	
macro_prf1_metrics

	Alias for field number 1






	
mcc

	Alias for field number 3






	
per_label_soft_scores

	Alias for field number 2






	
print_metrics(report_pep=False) → None

	




	
print_pep()

	




	
roc_auc

	Alias for field number 4










	
class pytext.metrics.Confusions(TP: int = 0, FP: int = 0, FN: int = 0)

	Bases: object

Confusion information for a collection of predictions.


	
TP

	Number of true positives.






	
FP

	Number of false positives.






	
FN

	Number of false negatives.






	
FN

	




	
FP

	




	
TP

	




	
compute_metrics() → pytext.metrics.PRF1Scores

	








	
class pytext.metrics.LabelListPrediction

	Bases: tuple

Label list predictions of an example.


	
label_scores

	Confidence scores that each label receives.






	
predicted_label

	List of indices of the predicted label.






	
expected_label

	List of indices of the true label.






	
expected_label

	Alias for field number 2






	
label_scores

	Alias for field number 0






	
predicted_label

	Alias for field number 1










	
class pytext.metrics.LabelPrediction

	Bases: tuple

Label predictions of an example.


	
label_scores

	Confidence scores that each label receives.






	
predicted_label

	Index of the predicted label. This is usually the label with
the highest confidence score in label_scores.






	
expected_label

	Index of the true label.






	
expected_label

	Alias for field number 2






	
label_scores

	Alias for field number 0






	
predicted_label

	Alias for field number 1










	
class pytext.metrics.MacroPRF1Metrics

	Bases: tuple

Aggregated metric class for macro precision/recall/F1 scores.


	
per_label_scores

	Mapping from label string to the corresponding
precision/recall/F1 scores.






	
macro_scores

	Macro precision/recall/F1 scores across the labels in
per_label_scores.






	
macro_scores

	Alias for field number 1






	
per_label_scores

	Alias for field number 0






	
print_metrics(indentation='') → None

	








	
class pytext.metrics.MacroPRF1Scores

	Bases: tuple

Macro precision/recall/F1 scores (averages across each label).


	
num_label

	Number of distinct labels.






	
precision

	Equally weighted average of precisions for each label.






	
recall

	Equally weighted average of recalls for each label.






	
f1

	Equally weighted average of F1 scores for each label.






	
f1

	Alias for field number 3






	
num_labels

	Alias for field number 0






	
precision

	Alias for field number 1






	
recall

	Alias for field number 2










	
class pytext.metrics.MultiLabelSoftClassificationMetrics

	Bases: tuple

Classification scores that are independent of thresholds.


	
average_label_precision

	Alias for field number 0






	
average_label_recall

	Alias for field number 2






	
average_overall_accuracy

	Alias for field number 11






	
average_overall_auc

	Alias for field number 9






	
average_overall_precision

	Alias for field number 1






	
average_overall_recall

	Alias for field number 3






	
decision_thresh_at_precision

	Alias for field number 5






	
decision_thresh_at_recall

	Alias for field number 7






	
label_accuracy

	Alias for field number 10






	
precision_at_recall

	Alias for field number 6






	
recall_at_precision

	Alias for field number 4






	
roc_auc

	Alias for field number 8










	
pytext.metrics.PRECISION_AT_RECALL_THRESHOLDS = [0.2, 0.4, 0.6, 0.8, 0.9]

	Basic metric classes and functions for single-label prediction problems.
Extending to multi-label support






	
class pytext.metrics.PRF1Metrics

	Bases: tuple

Metric class for all types of precision/recall/F1 scores.


	
per_label_scores

	Map from label string to the corresponding precision/recall/F1
scores.






	
macro_scores

	Macro precision/recall/F1 scores across the labels in
per_label_scores.






	
micro_scores

	Micro (regular) precision/recall/F1 scores for the same
collection of predictions.






	
macro_scores

	Alias for field number 1






	
micro_scores

	Alias for field number 2






	
per_label_scores

	Alias for field number 0






	
print_metrics() → None

	








	
class pytext.metrics.PRF1Scores

	Bases: tuple

Precision/recall/F1 scores for a collection of predictions.


	
true_positives

	Number of true positives.






	
false_positives

	Number of false positives.






	
false_negatives

	Number of false negatives.






	
precision

	TP / (TP + FP).






	
recall

	TP / (TP + FN).






	
f1

	2 * TP / (2 * TP + FP + FN).






	
f1

	Alias for field number 5






	
false_negatives

	Alias for field number 2






	
false_positives

	Alias for field number 1






	
precision

	Alias for field number 3






	
recall

	Alias for field number 4






	
true_positives

	Alias for field number 0










	
class pytext.metrics.PairwiseRankingMetrics

	Bases: tuple

Metric class for pairwise ranking


	
num_examples

	number of samples


	Type

	int










	
accuracy

	how many times did we rank in the correct order


	Type

	float










	
average_score_difference

	average score(higherRank) - score(lowerRank)


	Type

	float










	
accuracy

	Alias for field number 1






	
average_score_difference

	Alias for field number 2






	
num_examples

	Alias for field number 0






	
print_metrics() → None

	








	
class pytext.metrics.PerLabelConfusions

	Bases: object

Per label confusion information.


	
label_confusions_map

	Map from label string to the corresponding confusion
counts.






	
compute_metrics() → pytext.metrics.MacroPRF1Metrics

	




	
label_confusions_map

	




	
update(label: str, item: str, count: int) → None

	Increase one of TP, FP or FN count for a label by certain amount.


	Parameters

	
	label – Label to be modified.


	item – Type of count to be modified, should be one of “TP”, “FP” or “FN”.


	count – Amount to be added to the count.






	Returns

	None














	
class pytext.metrics.RealtimeMetrics

	Bases: tuple

Realtime Metrics for tracking training progress and performance.


	
samples

	number of samples


	Type

	int










	
tps

	tokens per second


	Type

	float










	
ups

	updates per second


	Type

	float










	
samples

	Alias for field number 0






	
tps

	Alias for field number 1






	
ups

	Alias for field number 2










	
class pytext.metrics.RegressionMetrics

	Bases: tuple

Metrics for regression tasks.


	
num_examples

	number of examples


	Type

	int










	
pearson_correlation

	correlation between predictions and labels


	Type

	float










	
mse

	mean-squared error between predictions and labels


	Type

	float










	
mse

	Alias for field number 2






	
num_examples

	Alias for field number 0






	
pearson_correlation

	Alias for field number 1






	
print_metrics()

	








	
class pytext.metrics.SoftClassificationMetrics

	Bases: tuple

Classification scores that are independent of thresholds.


	
average_precision

	Alias for field number 0






	
decision_thresh_at_precision

	Alias for field number 2






	
decision_thresh_at_recall

	Alias for field number 4






	
precision_at_recall

	Alias for field number 3






	
recall_at_precision

	Alias for field number 1






	
roc_auc

	Alias for field number 5










	
pytext.metrics.average_precision_score(y_true_sorted: numpy.ndarray, y_score_sorted: numpy.ndarray) → float

	Computes average precision, which summarizes the precision-recall curve as the
precisions achieved at each threshold weighted by the increase in recall since the
previous threshold.


	Parameters

	
	y_true_sorted – Numpy array sorted according to decreasing confidence scores
indicating whether each prediction is correct.


	Numpy array of confidence scores for the predictions in (y_score_sorted) – decreasing order.






	Returns

	Average precision score.





TODO: This is too slow, improve the performance






	
pytext.metrics.compute_average_recall(predictions: Sequence[pytext.metrics.LabelPrediction], label_names: Sequence[str], average_precisions: Dict[str, float]) → float

	




	
pytext.metrics.compute_classification_metrics(predictions: Sequence[pytext.metrics.LabelPrediction], label_names: Sequence[str], loss: float, average_precisions: bool = True, recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → pytext.metrics.ClassificationMetrics

	A general function that computes classification metrics given a list of label
predictions.


	Parameters

	
	predictions – Label predictions, including the confidence score for each label.


	label_names – Indexed label names.


	average_precisions – Whether to compute average precisions for labels or not.
Defaults to True.


	recall_at_precision_thresholds – precision thresholds at which
to calculate recall


	precision_at_recall_thresholds – recall thresholds at which
to calculate precision






	Returns

	ClassificationMetrics which contains various classification metrics.










	
pytext.metrics.compute_macro_avg(soft_metrics: Dict[str, pytext.metrics.SoftClassificationMetrics], metric: str)

	




	
pytext.metrics.compute_matthews_correlation_coefficients(TP: int, FP: int, FN: int, TN: int) → float

	Computes Matthews correlation coefficient, a way to summarize all four counts (TP,
FP, FN, TN) in the confusion matrix of binary classification.


	Parameters

	
	TP – Number of true positives.


	FP – Number of false positives.


	FN – Number of false negatives.


	TN – Number of true negatives.






	Returns

	Matthews correlation coefficient, which is sqrt((TP + FP) * (TP + FN) *
(TN + FP) * (TN + FN)).










	
pytext.metrics.compute_multi_label_classification_metrics(predictions: Sequence[pytext.metrics.LabelListPrediction], label_names: Sequence[str], loss: float, average_precisions: bool = True, recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → pytext.metrics.ClassificationMetrics

	A general function that computes classification metrics given a list of multi-label
predictions.


	Parameters

	
	predictions – multi-label predictions,
including the confidence score for each label.


	label_names – Indexed label names.


	average_precisions – Whether to compute average precisions for labels or not.
Defaults to True.


	recall_at_precision_thresholds – precision thresholds at which
to calculate recall


	precision_at_recall_thresholds – recall thresholds at which
to calculate precision






	Returns

	ClassificationMetrics which contains various classification metrics.










	
pytext.metrics.compute_multi_label_full_vector_classification_metrics(predictions: Sequence[pytext.metrics.LabelListPrediction], label_names: Sequence[str], loss: float, average_precisions: bool = True, recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → pytext.metrics.ClassificationMetrics

	A general function that computes classification metrics given a list of multi-label
predictions.


	Parameters

	
	predictions – multi-label predictions,
including the confidence score for each label.


	label_names – Indexed label names.


	average_precisions – Whether to compute average precisions for labels or not.
Defaults to True.


	recall_at_precision_thresholds – precision thresholds at which
to calculate recall


	precision_at_recall_thresholds – recall thresholds at which
to calculate precision






	Returns

	ClassificationMetrics which contains various classification metrics.










	
pytext.metrics.compute_multi_label_multi_class_soft_metrics(predictions: Sequence[Sequence[pytext.metrics.LabelPrediction]], label_names: Sequence[str], label_vocabs: Sequence[Sequence[str]], recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → pytext.metrics.MultiLabelSoftClassificationMetrics

	Computes multi-label soft classification metrics with multi-class accommodation


	Parameters

	
	predictions – multi-label predictions,
including the confidence score for each label.


	label_names – Indexed label names.


	recall_at_precision_thresholds – precision thresholds at which to calculate
recall


	precision_at_recall_thresholds – recall thresholds at which to calculate
precision






	Returns

	Dict from label strings to their corresponding soft metrics.










	
pytext.metrics.compute_multi_label_soft_full_vector_metrics(predictions: Sequence[pytext.metrics.LabelListPrediction], label_names: Sequence[str], recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → Dict[str, pytext.metrics.SoftClassificationMetrics]

	Computes multi-label soft classification metrics


	Parameters

	
	predictions – multi-label predictions,
including the confidence score for each label.


	label_names – Indexed label names. May contain duplicate label names.


	recall_at_precision_thresholds – precision thresholds at which to calculate
recall


	precision_at_recall_thresholds – recall thresholds at which to calculate
precision






	Returns

	Dict from label strings to their corresponding soft metrics.










	
pytext.metrics.compute_multi_label_soft_metrics(predictions: Sequence[pytext.metrics.LabelListPrediction], label_names: Sequence[str], recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → Dict[str, pytext.metrics.SoftClassificationMetrics]

	Computes multi-label soft classification metrics


	Parameters

	
	predictions – multi-label predictions,
including the confidence score for each label.


	label_names – Indexed label names.


	recall_at_precision_thresholds – precision thresholds at which to calculate
recall


	precision_at_recall_thresholds – recall thresholds at which to calculate
precision






	Returns

	Dict from label strings to their corresponding soft metrics.










	
pytext.metrics.compute_pairwise_ranking_metrics(predictions: Sequence[int], scores: Sequence[float]) → pytext.metrics.PairwiseRankingMetrics

	Computes metrics for pairwise ranking given sequences of predictions and scores


	Parameters

	
	predictions – 1 if ranking was correct, 0 if ranking was incorrect


	scores – score(higher-ranked-sample) - score(lower-ranked-sample)






	Returns

	PairwiseRankingMetrics object










	
pytext.metrics.compute_prf1(tp: int, fp: int, fn: int) → Tuple[float, float, float]

	




	
pytext.metrics.compute_regression_metrics(predictions: Sequence[float], targets: Sequence[float]) → pytext.metrics.RegressionMetrics

	Computes metrics for regression tasks.abs


	Parameters

	
	predictions – 1-D sequence of float predictions


	targets – 1-D sequence of float labels






	Returns

	RegressionMetrics object










	
pytext.metrics.compute_roc_auc(predictions: Sequence[pytext.metrics.LabelPrediction], target_class: int = 0) → Optional[float]

	Computes area under the Receiver Operating Characteristic curve, for binary
classification. Implementation based off of (and explained at)
https://www.ibm.com/developerworks/community/blogs/jfp/entry/Fast_Computation_of_AUC_ROC_score?lang=en.






	
pytext.metrics.compute_roc_auc_given_sorted_positives(y_true_sorted: numpy.ndarray) → Optional[float]

	




	
pytext.metrics.compute_soft_metrics(predictions: Sequence[pytext.metrics.LabelPrediction], label_names: Sequence[str], recall_at_precision_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9], precision_at_recall_thresholds: Sequence[float] = [0.2, 0.4, 0.6, 0.8, 0.9]) → Dict[str, pytext.metrics.SoftClassificationMetrics]

	Computes soft classification metrics given a list of label predictions.


	Parameters

	
	predictions – Label predictions, including the confidence score for each label.


	label_names – Indexed label names.


	recall_at_precision_thresholds – precision thresholds at which to calculate
recall


	precision_at_recall_thresholds – recall thresholds at which to calculate
precision






	Returns

	Dict from label strings to their corresponding soft metrics.










	
pytext.metrics.precision_at_recall(y_true_sorted: numpy.ndarray, y_score_sorted: numpy.ndarray, thresholds: Sequence[float]) → Tuple[Dict[float, float], Dict[float, float]]

	Computes precision at various recall levels


	Parameters

	
	y_true_sorted – Numpy array sorted according to decreasing confidence scores
indicating whether each prediction is correct.


	y_score_sorted – Numpy array of confidence scores for the predictions in
decreasing order.


	thresholds – Sequence of floats indicating the requested recall thresholds






	Returns

	Dictionary of maximum precision at requested recall thresholds.
Dictionary of decision thresholds resulting in max precision at
requested recall thresholds.










	
pytext.metrics.recall_at_precision(y_true_sorted: numpy.ndarray, y_score_sorted: numpy.ndarray, thresholds: Sequence[float]) → Dict[float, float]

	Computes recall at various precision levels


	Parameters

	
	y_true_sorted – Numpy array sorted according to decreasing confidence scores
indicating whether each prediction is correct.


	y_score_sorted – Numpy array of confidence scores for the predictions in
decreasing order.


	thresholds – Sequence of floats indicating the requested precision thresholds






	Returns

	Dictionary of maximum recall at requested precision thresholds.










	
pytext.metrics.safe_division(n: Union[int, float], d: int) → float

	




	
pytext.metrics.sort_by_score(y_true_list: Sequence[bool], y_score_list: Sequence[float])

	









          

      

      

    

  

    
      
          
            
  
pytext.models package


Subpackages



	pytext.models.decoders package
	Submodules

	pytext.models.decoders.decoder_base module

	pytext.models.decoders.intent_slot_model_decoder module

	pytext.models.decoders.mlp_decoder module

	pytext.models.decoders.mlp_decoder_query_response module

	pytext.models.decoders.mlp_decoder_two_tower module

	pytext.models.decoders.multilabel_decoder module

	Module contents





	pytext.models.embeddings package
	Submodules

	pytext.models.embeddings.char_embedding module

	pytext.models.embeddings.contextual_token_embedding module

	pytext.models.embeddings.dict_embedding module

	pytext.models.embeddings.embedding_base module

	pytext.models.embeddings.embedding_list module

	pytext.models.embeddings.mlp_embedding module

	pytext.models.embeddings.scriptable_embedding_list module

	pytext.models.embeddings.word_embedding module

	pytext.models.embeddings.word_seq_embedding module

	Module contents





	pytext.models.ensembles package
	Submodules

	pytext.models.ensembles.bagging_doc_ensemble module

	pytext.models.ensembles.bagging_intent_slot_ensemble module

	pytext.models.ensembles.ensemble module

	Module contents





	pytext.models.language_models package
	Submodules

	pytext.models.language_models.lmlstm module

	Module contents





	pytext.models.output_layers package
	Submodules

	pytext.models.output_layers.distance_output_layer module

	pytext.models.output_layers.doc_classification_output_layer module

	pytext.models.output_layers.doc_regression_output_layer module

	pytext.models.output_layers.intent_slot_output_layer module

	pytext.models.output_layers.lm_output_layer module

	pytext.models.output_layers.multi_label_classification_layer module

	pytext.models.output_layers.output_layer_base module

	pytext.models.output_layers.pairwise_ranking_output_layer module

	pytext.models.output_layers.squad_output_layer module

	pytext.models.output_layers.utils module

	pytext.models.output_layers.word_tagging_output_layer module

	Module contents





	pytext.models.qna package
	Submodules

	pytext.models.qna.bert_squad_qa module

	pytext.models.qna.dr_qa module

	Module contents





	pytext.models.representations package
	Subpackages
	pytext.models.representations.transformer package
	Submodules

	pytext.models.representations.transformer.multihead_attention module

	pytext.models.representations.transformer.multihead_linear_attention module

	pytext.models.representations.transformer.positional_embedding module

	pytext.models.representations.transformer.representation module

	pytext.models.representations.transformer.residual_mlp module

	pytext.models.representations.transformer.sentence_encoder module

	pytext.models.representations.transformer.transformer module

	Module contents









	Submodules

	pytext.models.representations.attention module

	pytext.models.representations.augmented_lstm module

	pytext.models.representations.bilstm module

	pytext.models.representations.bilstm_doc_attention module

	pytext.models.representations.bilstm_doc_slot_attention module

	pytext.models.representations.bilstm_slot_attn module

	pytext.models.representations.biseqcnn module

	pytext.models.representations.contextual_intent_slot_rep module

	pytext.models.representations.deepcnn module

	pytext.models.representations.docnn module

	pytext.models.representations.huggingface_bert_sentence_encoder module

	pytext.models.representations.huggingface_electra_sentence_encoder module

	pytext.models.representations.jointcnn_rep module

	pytext.models.representations.ordered_neuron_lstm module

	pytext.models.representations.pair_rep module

	pytext.models.representations.pass_through module

	pytext.models.representations.pooling module

	pytext.models.representations.pure_doc_attention module

	pytext.models.representations.representation_base module

	pytext.models.representations.seq_rep module

	pytext.models.representations.slot_attention module

	pytext.models.representations.sparse_transformer_sentence_encoder module

	pytext.models.representations.stacked_bidirectional_rnn module

	pytext.models.representations.traced_transformer_encoder module

	pytext.models.representations.transformer_sentence_encoder module

	pytext.models.representations.transformer_sentence_encoder_base module

	Module contents





	pytext.models.semantic_parsers package
	Subpackages
	pytext.models.semantic_parsers.rnng package
	Submodules

	pytext.models.semantic_parsers.rnng.rnng_constant module

	pytext.models.semantic_parsers.rnng.rnng_data_structures module

	pytext.models.semantic_parsers.rnng.rnng_parser module

	Module contents
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	pytext.models.seq_models package
	Submodules

	pytext.models.seq_models.attention module

	pytext.models.seq_models.base module

	pytext.models.seq_models.contextual_intent_slot module

	pytext.models.seq_models.conv_decoder module

	pytext.models.seq_models.conv_encoder module

	pytext.models.seq_models.conv_model module

	pytext.models.seq_models.light_conv module

	pytext.models.seq_models.mask_generator module

	pytext.models.seq_models.nar_length module

	pytext.models.seq_models.nar_modules module

	pytext.models.seq_models.nar_output_layer module

	pytext.models.seq_models.positional module

	pytext.models.seq_models.projection_layers module

	pytext.models.seq_models.rnn_decoder module

	pytext.models.seq_models.rnn_encoder module

	pytext.models.seq_models.rnn_encoder_decoder module

	pytext.models.seq_models.seq2seq_model module

	pytext.models.seq_models.seq2seq_output_layer module

	pytext.models.seq_models.seqnn module

	pytext.models.seq_models.utils module
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Submodules




pytext.models.bert_classification_models module


	
class pytext.models.bert_classification_models.BertPairwiseModel(encoder1, encoder2, decoder, output_layer, encode_relations, shared_encoder)[source]

	Bases: pytext.models.bert_classification_models._EncoderPairwiseModel

Bert Pairwise classification model

The model takes two sets of tokens (left and right) and calculates their
representations separately using shared BERT encoder. The final prediction can
be the cosine similarity of the embeddings, or if encoder_relations is specified the
concatenation of the embeddings, their absolute difference, and elementwise product.






	
class pytext.models.bert_classification_models.NewBertModel(encoder, decoder, output_layer, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.bert_classification_models._EncoderBaseModel

BERT single sentence classification.








pytext.models.bert_regression_model module


	
class pytext.models.bert_regression_model.BertPairwiseRegressionModel(encoder1, encoder2, decoder, output_layer, encode_relations, shared_encoder)[source]

	Bases: pytext.models.bert_classification_models.BertPairwiseModel

Two-tower model for regression. Encode two texts separately and use the cosine
similarity between sentence embeddings to predict regression label.






	
class pytext.models.bert_regression_model.NewBertRegressionModel(encoder, decoder, output_layer)[source]

	Bases: pytext.models.bert_classification_models.NewBertModel

BERT single sentence (or concatenated sentences) regression.


	
classmethod from_config(config: pytext.models.bert_regression_model.NewBertRegressionModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	










pytext.models.crf module


	
class pytext.models.crf.CRF(num_tags: int, ignore_index: int, default_label_pad_index: int)[source]

	Bases: torch.nn.modules.module.Module

Compute the log-likelihood of the input assuming a conditional random field
model.


	Parameters

	num_tags – The number of tags






	
decode(emissions: torch.Tensor, seq_lens: torch.Tensor) → torch.Tensor[source]

	Given a set of emission probabilities, return the predicted tags.


	Parameters

	
	emissions – Emission probabilities with expected shape of
batch_size * seq_len * num_labels


	seq_lens – Length of each input.













	
export_to_caffe2(workspace, init_net, predict_net, logits_output_name)[source]

	Exports the crf layer to caffe2 by manually adding the necessary operators
to the init_net and predict net.


	Parameters

	
	init_net – caffe2 init net created by the current graph


	predict_net – caffe2 net created by the current graph


	workspace – caffe2 current workspace


	output_names – current output names of the caffe2 net


	py_model – original pytorch model object






	Returns

	The updated predictions blob name



	Return type

	string










	
forward(emissions: torch.Tensor, tags: torch.Tensor, reduce: bool = True) → torch.Tensor[source]

	Compute log-likelihood of input.


	Parameters

	
	emissions – Emission values for different tags for each input. The
expected shape is batch_size * seq_len * num_labels. Padding is
should be on the right side of the input.


	tags – Actual tags for each token in the input. Expected shape is
batch_size * seq_len













	
get_transitions()[source]

	




	
reset_parameters() → None[source]

	




	
set_transitions(transitions: torch.Tensor = None)[source]

	










pytext.models.disjoint_multitask_model module


	
class pytext.models.disjoint_multitask_model.DisjointMultitaskModel(models, loss_weights)[source]

	Bases: pytext.models.model.Model

Wrapper model to train multiple PyText models that share parameters.
Designed to be used for multi-tasking when the tasks have disjoint datasets.

Modules which have the same shared_module_key and type share parameters.
Only need to configure the first such module in full in each case.


	Parameters

	models (type) – Dictionary of models of sub-tasks.






	
current_model

	Current model to route the input batch to.


	Type

	type










	
contextualize(context)[source]

	Add additional context into model. context can be anything that
helps maintaining/updating state. For example, it is used by
DisjointMultitaskModel for changing the task that should be
trained with a given iterator.






	
current_model

	




	
forward(*inputs) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_loss(logits, targets, context)[source]

	




	
get_pred(logits, targets=None, context=None, *args)[source]

	




	
save_modules(base_path, suffix='')[source]

	Save each sub-module in separate files for reusing later.










	
class pytext.models.disjoint_multitask_model.NewDisjointMultitaskModel(models, loss_weights)[source]

	Bases: pytext.models.disjoint_multitask_model.DisjointMultitaskModel


	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	










pytext.models.distributed_model module


	
class pytext.models.distributed_model.DistributedModel(*args, **kwargs)[source]

	Bases: torch.nn.parallel.distributed.DistributedDataParallel

Wrapper model class to train models in distributed data parallel manner.
The way to use this class to train your module in distributed manner is:

distributed_model = DistributedModel(
    module=model,
    device_ids=[device_id0, device_id1],
    output_device=device_id0,
    broadcast_buffers=False,
)





where, model is the object of the actual model class you want to train in
distributed manner.


	
cpu()[source]

	Moves all model parameters and buffers to the CPU.


	Returns

	self



	Return type

	Module










	
eval(stage=<Stage.TEST: 'Test'>)[source]

	Override to set stage






	
load_state_dict(*args, **kwargs)[source]

	Copies parameters and buffers from state_dict into
this module and its descendants. If strict is True, then
the keys of state_dict must exactly match the keys returned
by this module’s state_dict() function.


	Parameters

	
	state_dict (dict) – a dict containing parameters and
persistent buffers.


	strict (bool, optional) – whether to strictly enforce that the keys
in state_dict match the keys returned by this module’s
state_dict() function. Default: True






	Returns

	
	missing_keys is a list of str containing the missing keys


	unexpected_keys is a list of str containing the unexpected keys








	Return type

	NamedTuple with missing_keys and unexpected_keys fields










	
state_dict(*args, **kwargs)[source]

	Returns a dictionary containing a whole state of the module.

Both parameters and persistent buffers (e.g. running averages) are
included. Keys are corresponding parameter and buffer names.


	Returns

	a dictionary containing a whole state of the module



	Return type

	dict





Example:

>>> module.state_dict().keys()
['bias', 'weight']










	
train(mode=True)[source]

	Override to set stage












pytext.models.doc_model module


	
class pytext.models.doc_model.ByteTokensDocumentModel(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.doc_model.DocModel

DocModel that receives both word IDs and byte IDs as inputs (concatenating
word and byte-token embeddings to represent input tokens).


	
arrange_model_inputs(tensor_dict)[source]

	




	
classmethod create_embedding(config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
torchscriptify(tensorizers, traced_model)[source]

	








	
class pytext.models.doc_model.DocModel(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.model.Model

DocModel that’s compatible with the new Model abstraction, which is responsible
for describing which inputs it expects and arranging its input tensors.


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
classmethod create_decoder(config: pytext.models.doc_model.DocModel.Config, representation_dim: int, num_labels: int)[source]

	




	
classmethod create_embedding(config: pytext.models.doc_model.DocModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
classmethod create_output_layer(config: pytext.models.doc_model.DocModel.Config, labels: pytext.data.tensorizers.VocabConfig)[source]

	




	
classmethod from_config(config: pytext.models.doc_model.DocModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
get_num_examples_from_batch(tensor_dict)[source]

	




	
torchscriptify(tensorizers, traced_model)[source]

	




	
vocab_to_export(tensorizers)[source]

	








	
class pytext.models.doc_model.DocRegressionModel(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.doc_model.DocModel

Model that’s compatible with the new Model abstraction, and is configured for
regression tasks (specifically for labels, predictions, and loss).


	
classmethod from_config(config: pytext.models.doc_model.DocRegressionModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	








	
class pytext.models.doc_model.PersonalizedDocModel(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase, user_embedding: Optional[pytext.models.embeddings.embedding_base.EmbeddingBase] = None)[source]

	Bases: pytext.models.doc_model.DocModel

DocModel that includes a user embedding which learns user features to produce
personalized prediction. In this class, user-embedding is fed directly to
the decoder (i.e., does not go through the encoders).


	
arrange_model_inputs(tensor_dict)[source]

	




	
forward(*inputs) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
torchscriptify(tensorizers, traced_model)[source]

	




	
vocab_to_export(tensorizers)[source]

	










pytext.models.joint_model module


	
class pytext.models.joint_model.IntentSlotModel(default_doc_loss_weight, default_word_loss_weight, *args, **kwargs)[source]

	Bases: pytext.models.model.Model

A joint intent-slot model. This is framed as a model to do document
classification model and word tagging tasks where the embedding and text
representation layers are shared for both tasks.

The supported representation layers are based on bidirectional LSTM or CNN.

It can be instantiated just like any other Model.

This is in the new data handling design involving tensorizers; that is the
difference between this and JointModel


	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
classmethod create_embedding(config, tensorizers)[source]

	




	
classmethod from_config(config, tensorizers)[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
get_weights_context(tensor_dict)[source]

	




	
vocab_to_export(tensorizers)[source]

	










pytext.models.masked_lm module


	
class pytext.models.masked_lm.MaskedLanguageModel(encoder: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase, decoder: pytext.models.decoders.mlp_decoder.MLPDecoder, output_layer: pytext.models.output_layers.lm_output_layer.LMOutputLayer, token_tensorizer: pytext.data.bert_tensorizer.BERTTensorizerBase, vocab: pytext.data.utils.Vocabulary, mask_prob: float = 0.15, mask_bos: float = False, masking_strategy: pytext.models.masking_utils.MaskingStrategy = <MaskingStrategy.RANDOM: 'random'>, stage: pytext.common.constants.Stage = <Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.model.BaseModel

Masked language model for BERT style pre-training.


	
SUPPORT_FP16_OPTIMIZER = True

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(*inputs) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.masked_lm.MaskedLanguageModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	










pytext.models.masking_utils module


	
class pytext.models.masking_utils.MaskingStrategy[source]

	Bases: enum.Enum

An enumeration.


	
FREQUENCY = 'frequency_based'

	




	
RANDOM = 'random'

	








	
pytext.models.masking_utils.frequency_based_masking(tokens: None._VariableFunctionsClass.tensor, token_sampling_weights: numpy.ndarray, mask_prob: float) → torch.Tensor[source]

	Function to mask tokens based on frequency.


	Inputs:

	
	tokens: Tensor with token ids of shape (batch_size x seq_len)


	
	token_sampling_weights: numpy array with shape (batch_size x seq_len)

	and each element representing the sampling weight assicated with
the corresponding token in tokens







	mask_prob: Probability of masking a particular token






	Outputs:

	
	mask: Tensor with same shape as input tokens (batch_size x seq_len)

	with masked  tokens represented by a 1 and everything else as 0.














	
pytext.models.masking_utils.random_masking(tokens: None._VariableFunctionsClass.tensor, mask_prob: float) → torch.Tensor[source]

	Function to mask tokens randomly.


	Inputs:

	
	tokens: Tensor with token ids of shape (batch_size x seq_len)


	mask_prob: Probability of masking a particular token






	Outputs:

	
	mask: Tensor with same shape as input tokens (batch_size x seq_len)

	with masked  tokens represented by a 1 and everything else as 0.
















pytext.models.model module


	
class pytext.models.model.BaseModel(stage: pytext.common.constants.Stage = <Stage.TRAIN: 'Training'>)[source]

	Bases: torch.nn.modules.module.Module, pytext.config.component.Component

Base model class which inherits from nn.Module. Also has a stage flag to
indicate it’s in train, eval, or test stage.
This is because the built-in train/eval flag in PyTorch can’t distinguish eval
and test, which is required to support some use cases.


	
SUPPORT_FP16_OPTIMIZER = False

	




	
arrange_caffe2_model_inputs(tensor_dict)[source]

	Generate inputs for exported caffe2 model, default behavior is flatten the
input tuples






	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
contextualize(context)[source]

	Add additional context into model. context can be anything that
helps maintaining/updating state. For example, it is used by
DisjointMultitaskModel for changing the task that should be
trained with a given iterator.






	
eval(stage=<Stage.TEST: 'Test'>)[source]

	Override to explicitly maintain the stage (train, eval, test).






	
get_loss(logit, target, context)[source]

	




	
get_num_examples_from_batch(batch)[source]

	




	
get_pred(logit, target=None, context=None, *args)[source]

	




	
onnx_trace_input(tensor_dict)[source]

	




	
prepare_for_onnx_export_(**kwargs)[source]

	Make model exportable via ONNX trace.






	
quantize()[source]

	Quantize the model during export.






	
save_modules(base_path: str = '', suffix: str = '')[source]

	Save each sub-module in separate files for reusing later.






	
trace(inputs)[source]

	




	
train(mode=True)[source]

	Override to explicitly maintain the stage (train, eval, test).






	
classmethod train_batch(model, batch, state=None)[source]

	








	
class pytext.models.model.Model(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.model.BaseModel

Generic single-task model class that expects four components:


	Embedding


	Representation


	Decoder


	Output Layer




Forward pass: embedding -> representation -> decoder -> output_layer

These four components have specific responsibilities as described below.

Embedding layer should implement the way to represent each token in the
input text. It can be as simple as just token/word embedding or can be
composed of multiple ways to represent a token, e.g., word embedding,
character embedding, etc.

Representation layer should implement the way to encode the entire input
text such that the output vector(s) can be used by decoder to produce logits.
There is no restriction on the number of inputs it should encode. There is
also not restriction on the number of ways to encode input.

Decoder layer should implement the way to consume the output of model’s
representation and produce logits that can be used by the output layer to
compute loss or generate predictions (and prediction scores/confidence)

Output layer should implement the way loss computation is done as well as
the logic to generate predictions from the logits.

Let us discuss the joint intent-slot model as a case to go over these layers.
The model predicts intent of input utterance and the slots in the utterance.
(Refer to Train Intent-Slot model on ATIS Dataset for details about intent-slot model.)


	EmbeddingList layer is tasked with representing tokens. To do so we
can use learnable word embedding table in conjunction with learnable character
embedding table that are distilled to token level representation using CNN and
pooling.
Note: This class is meant to be reused by all models. It acts as a container
of all the different ways of representing a token/word.


	BiLSTMDocSlotAttention is tasked with encoding the embedded input
string for intent classification and slot filling. In order to do that it has a
shared bidirectional LSTM layer followed by separate attention layers for
document level attention and word level attention. Finally it produces two
vectors per utterance.


	IntentSlotModelDecoder accepts the two input vectors from
BiLSTMDocSlotAttention and produces logits for intent classification and
slot filling. Conditioned on a flag it can also use the probabilities from
intent classification for slot filling.


	IntentSlotOutputLayer implements the logic behind computing loss and
prediction, as well as, how to export this layer to export to Caffe2. This is
used by model exporter as a post-processing Caffe2 operator.





	Parameters

	
	embedding (EmbeddingBase) – Description of parameter embedding.


	representation (RepresentationBase) – Description of parameter representation.


	decoder (DecoderBase) – Description of parameter decoder.


	output_layer (OutputLayerBase) – Description of parameter output_layer.









	
embedding

	




	
representation

	




	
decoder

	




	
output_layer

	




	
classmethod compose_embedding(sub_emb_module_dict: Dict[str, pytext.models.embeddings.embedding_base.EmbeddingBase], metadata) → pytext.models.embeddings.embedding_list.EmbeddingList[source]

	Default implementation is to compose an instance of
EmbeddingList with all the sub-embedding modules. You should
override this class method if you want to implement a specific way to
embed tokens/words.


	Parameters

	sub_emb_module_dict (Dict[str, EmbeddingBase]) – Named dictionary of
embedding modules each of which implement a way to embed/encode
a token.



	Returns

	An instance of EmbeddingList.



	Return type

	EmbeddingList










	
classmethod create_embedding(feat_config: pytext.config.field_config.FeatureConfig, metadata: pytext.data.data_handler.CommonMetadata)[source]

	




	
classmethod create_sub_embs(emb_config: pytext.config.field_config.FeatureConfig, metadata: pytext.data.data_handler.CommonMetadata) → Dict[str, pytext.models.embeddings.embedding_base.EmbeddingBase][source]

	Creates the embedding modules defined in the emb_config.


	Parameters

	
	emb_config (FeatureConfig) – Object containing all the sub-embedding
configurations.


	metadata (CommonMetadata) – Object containing features and label metadata.






	Returns

	Named dictionary of embedding modules.



	Return type

	Dict[str, EmbeddingBase]










	
forward(*inputs) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.model.Model.Config, feat_config: pytext.config.field_config.FeatureConfig, metadata: pytext.data.data_handler.CommonMetadata)[source]

	








	
class pytext.models.model.ModelInputBase(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase

Base class for model inputs.






	
class pytext.models.model.ModelInputMeta[source]

	Bases: pytext.config.pytext_config.ConfigBaseMeta








pytext.models.module module


	
class pytext.models.module.Module(config=None)[source]

	Bases: torch.nn.modules.module.Module, pytext.config.component.Component

Generic module class that serves as base class for all PyText modules.


	Parameters

	config (type) – Module’s config object. Specific contents of this object
depends on the module. Defaults to None.






	
freeze() → None[source]

	








	
pytext.models.module.create_module(module_config, *args, create_fn=<function _create_module_from_registry>, **kwargs)[source]

	Create module object given the module’s config object. It depends on the
global shared module registry. Hence, your module must be available for the
registry. This entails that your module must be imported somewhere in the
code path during module creation (ideally in your model class) for the module
to be visible for registry.


	Parameters

	
	module_config (type) – Module config object.


	create_fn (type) – The function to use for creating the module. Use this
parameter if your module creation requires custom code and pass your
function here. Defaults to _create_module_from_registry().






	Returns

	Description of returned object.



	Return type

	type












pytext.models.pair_classification_model module


	
class pytext.models.pair_classification_model.BasePairwiseModel(decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase, encode_relations: bool)[source]

	Bases: pytext.models.model.BaseModel

A base classification model that scores a pair of texts.

Subclasses need to implement the from_config, forward and save_modules.


	
forward(input1: Tuple[torch.Tensor, ...], input2: Tuple[torch.Tensor, ...])[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.pair_classification_model.BasePairwiseModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
save_modules(base_path: str = '', suffix: str = '')[source]

	Save each sub-module in separate files for reusing later.










	
class pytext.models.pair_classification_model.PairwiseModel(embeddings: torch.nn.modules.container.ModuleList, representations: torch.nn.modules.container.ModuleList, decoder: pytext.models.decoders.mlp_decoder.MLPDecoder, output_layer: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer, encode_relations: bool, shared_representations: bool)[source]

	Bases: pytext.models.pair_classification_model.BasePairwiseModel

A classification model that scores a pair of texts, for example, a model for
natural language inference.

The model shares embedding space (so it doesn’t support
pairs of texts where left and right are in different languages). It uses
bidirectional LSTM or CNN to represent the two documents, and concatenates
them along with their absolute difference and elementwise product. This
concatenated pair representation is passed to a multi-layer perceptron to
decode to label/target space.

See https://arxiv.org/pdf/1705.02364.pdf for more details.

It can be instantiated just like any other Model.


	
EMBEDDINGS = ['embedding']

	




	
INPUTS_PAIR = [['tokens1'], ['tokens2']]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(input1: Tuple[torch.Tensor, ...], input2: Tuple[torch.Tensor, ...]) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.pair_classification_model.PairwiseModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
save_modules(base_path: str = '', suffix: str = '')[source]

	Save each sub-module in separate files for reusing later.












pytext.models.query_document_pairwise_ranking_model module


	
class pytext.models.query_document_pairwise_ranking_model.QueryDocPairwiseRankingModel(embeddings: torch.nn.modules.container.ModuleList, representations: torch.nn.modules.container.ModuleList, decoder: pytext.models.decoders.mlp_decoder.MLPDecoder, output_layer: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer, encode_relations: bool, shared_representations: bool)[source]

	Bases: pytext.models.pair_classification_model.PairwiseModel

Pairwise ranking model
This model takes in a query, and two responses (pos_response and neg_response)
It passes representations of the query and the two responses to a decoder
pos_response should be ranked higher than neg_response - this is ensured by training
with a ranking hinge loss function


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(pos_response: Tuple[torch.Tensor, torch.Tensor], neg_response: Tuple[torch.Tensor, torch.Tensor], query: Tuple[torch.Tensor, torch.Tensor]) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.query_document_pairwise_ranking_model.QueryDocPairwiseRankingModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
get_num_examples_from_batch(tensor_dict)[source]

	










pytext.models.r3f_models module


	
class pytext.models.r3f_models.R3FConfigOptions(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase

Configuration options for models using R3F


	
eps = 1e-05

	




	
noise_type = 'uniform'

	




	
r3f_default_lambda = 0.5

	




	
r3f_lambda_by_loss = {}

	








	
class pytext.models.r3f_models.R3FNoiseContextManager(context)[source]

	Bases: contextlib.AbstractContextManager

Context manager that adds a forward hook to the embedding module,
to insert noise into the model and detatch embedding when doing
this pass






	
class pytext.models.r3f_models.R3FNoiseType[source]

	Bases: enum.Enum

An enumeration.


	
NORMAL = 'normal'

	




	
UNIFORM = 'uniform'

	








	
class pytext.models.r3f_models.R3FPyTextMixin(config: pytext.models.r3f_models.R3FConfigOptions)[source]

	Bases: object

Mixin class for applying the R3F method, to apply R3F with any model
inherit the class and implement the abstract functions.

For more details: https://arxiv.org/abs/2008.03156


	
forward(*args, use_r3f: bool = False, **kwargs)[source]

	




	
forward_with_noise(*args, **kwargs)[source]

	




	
get_embedding_module(*args, **kwargs)[source]

	Given the core model outputs, this returns the embedding module that is used
for the R3F loss, in particular noise will be injected to this module.






	
get_r3f_loss_terms(model_outputs, noise_model_outputs, sample_size: int) → torch.Tensor[source]

	Computes the auxillary loss for R3F, in particular computes a symmetric
KL divergence between the result from the input embedding and the noise
input embedding.






	
get_r3f_model_output(model_output)[source]

	Extracts the output from the model.forward() call that is used for the
r3f loss term






	
get_sample_size(model_inputs, targets)[source]

	Gets the sample size of the model that is used as a regularization
factor to the model itself






	
original_forward(*args, **kwargs)[source]

	Runs the traditional forward of this model






	
classmethod train_batch(model, batch, state=None)[source]

	Runs training over a batch with the R3F method, training will use R3F
while eval and test do not.










	
pytext.models.r3f_models.build_noise_sampler(noise_type: pytext.models.r3f_models.R3FNoiseType, eps: float)[source]

	Given a noise_type (R3FNoiseType): builds a torch.distribution
capable of generating noise within the passed in eps (float).






	
pytext.models.r3f_models.compute_symmetric_kl(noised_logits, input_logits)[source]

	Computes symmetric KL loss by taking the KL for both the input logits
and the noised logits and comparing the two








pytext.models.roberta module


	
class pytext.models.roberta.RoBERTa(encoder, decoder, output_layer, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.bert_classification_models.NewBertModel


	
graph_mode_quantize(inputs, data_loader, calibration_num_batches=64, qconfig_dict=None, force_quantize=False)[source]

	Quantize the model during export with graph mode quantization.






	
torchscriptify(tensorizers, traced_model)[source]

	Using the traced model, create a ScriptModule which has a nicer API that
includes generating tensors from simple data types, and returns classified
values according to the output layer (eg. as a dict mapping class name to score)






	
trace(inputs)[source]

	








	
class pytext.models.roberta.RoBERTaEncoder(config: pytext.models.roberta.RoBERTaEncoder.Config, output_encoded_layers: bool, **kwarg)[source]

	Bases: pytext.models.roberta.RoBERTaEncoderBase

A PyTorch RoBERTa implementation


	
forward(input_tuple: Tuple[torch.Tensor, ...], *args) → Tuple[torch.Tensor, ...][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.roberta.RoBERTaEncoderBase(config: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase.Config, output_encoded_layers=False, *args, **kwargs)[source]

	Bases: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase






	
class pytext.models.roberta.RoBERTaEncoderJit(config: pytext.models.roberta.RoBERTaEncoderJit.Config, output_encoded_layers: bool, **kwarg)[source]

	Bases: pytext.models.roberta.RoBERTaEncoderBase

A TorchScript RoBERTa implementation






	
class pytext.models.roberta.RoBERTaR3F(encoder, decoder, output_layer, r3f_options, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.roberta.RoBERTa, pytext.models.r3f_models.R3FPyTextMixin


	
forward(*args, use_r3f: bool = False, **kwargs)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_embedding_module(*args, **kwargs)[source]

	Given the core model outputs, this returns the embedding module that is used
for the R3F loss, in particular noise will be injected to this module.






	
get_sample_size(model_inputs, targets)[source]

	Gets the sample size of the model that is used as a regularization
factor to the model itself






	
original_forward(*args, **kwargs)[source]

	Runs the traditional forward of this model






	
classmethod train_batch(model, batch, state=None)[source]

	Runs training over a batch with the R3F method, training will use R3F
while eval and test do not.










	
class pytext.models.roberta.RoBERTaRegression(encoder, decoder, output_layer)[source]

	Bases: pytext.models.bert_regression_model.NewBertRegressionModel


	
torchscriptify(tensorizers, traced_model)[source]

	Using the traced model, create a ScriptModule which has a nicer API that
includes generating tensors from simple data types, and returns classified
values according to the output layer (eg. as a dict mapping class name to score)










	
class pytext.models.roberta.RoBERTaWordTaggingModel(encoder, decoder, output_layer, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.model.BaseModel

Single Sentence Token-level Classification Model using XLM.


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(encoder_inputs: Tuple[torch.Tensor, ...], *args) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.roberta.RoBERTaWordTaggingModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	








	
class pytext.models.roberta.SELFIE(encoder, decoder, output_layer, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.roberta.RoBERTa


	
forward(encoder_inputs: Tuple[torch.Tensor, ...], *args) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
pytext.models.roberta.init_params(module)[source]

	Initialize the RoBERTa weights for pre-training from scratch.








pytext.models.two_tower_classification_model module


	
class pytext.models.two_tower_classification_model.TwoTowerClassificationModel(right_encoder, left_encoder, decoder, output_layer, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.model.BaseModel


	
SUPPORT_FP16_OPTIMIZER = True

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
forward(right_encoder_inputs: Tuple[torch.Tensor, ...], left_encoder_inputs: Tuple[torch.Tensor, ...], *args) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.two_tower_classification_model.TwoTowerClassificationModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
graph_mode_quantize(inputs, data_loader, calibration_num_batches=64)[source]

	Quantize the model during export with graph mode quantization for linformer encoder.






	
torchscriptify(tensorizers, traced_model)[source]

	Using the traced model, create a ScriptModule which has a nicer API that
includes generating tensors from simple data types, and returns classified
values according to the output layer (eg. as a dict mapping class name to score)






	
trace(inputs)[source]

	










pytext.models.utils module


	
pytext.models.utils.normalize_embeddings(embeddings: torch.Tensor)[source]

	






pytext.models.word_model module


	
class pytext.models.word_model.WordTaggingLiteModel(*args, **kwargs)[source]

	Bases: pytext.models.word_model.WordTaggingModel

Also a word tagging model, but uses bytes as inputs to the model. Using
bytes instead of words, the model does not need to store a word embedding
table mapping words in the vocab to their embedding vector representations,
but instead compute them on the fly using CharacterEmbedding. This produces
an exported/serialized model that requires much less storage space as well
as less memory during run/inference time.


	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
classmethod create_embedding(config, tensorizers)[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
torchscriptify(tensorizers, traced_model)[source]

	




	
vocab_to_export(tensorizers)[source]

	








	
class pytext.models.word_model.WordTaggingModel(*args, **kwargs)[source]

	Bases: pytext.models.model.Model

Word tagging model. It can be used for any task that requires predicting the
tag for a word/token. For example, the following tasks can be modeled as word
tagging tasks. This is not an exhaustive list.
1. Part of speech tagging.
2. Named entity recognition.
3. Slot filling for task oriented dialog.

It can be instantiated just like any other Model.


	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
classmethod create_embedding(config, tensorizers)[source]

	




	
classmethod from_config(config, tensorizers)[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
torchscriptify(tensorizers, traced_model)[source]

	




	
vocab_to_export(tensorizers)[source]

	










Module contents


	
class pytext.models.Model(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.model.BaseModel

Generic single-task model class that expects four components:


	Embedding


	Representation


	Decoder


	Output Layer




Forward pass: embedding -> representation -> decoder -> output_layer

These four components have specific responsibilities as described below.

Embedding layer should implement the way to represent each token in the
input text. It can be as simple as just token/word embedding or can be
composed of multiple ways to represent a token, e.g., word embedding,
character embedding, etc.

Representation layer should implement the way to encode the entire input
text such that the output vector(s) can be used by decoder to produce logits.
There is no restriction on the number of inputs it should encode. There is
also not restriction on the number of ways to encode input.

Decoder layer should implement the way to consume the output of model’s
representation and produce logits that can be used by the output layer to
compute loss or generate predictions (and prediction scores/confidence)

Output layer should implement the way loss computation is done as well as
the logic to generate predictions from the logits.

Let us discuss the joint intent-slot model as a case to go over these layers.
The model predicts intent of input utterance and the slots in the utterance.
(Refer to Train Intent-Slot model on ATIS Dataset for details about intent-slot model.)


	EmbeddingList layer is tasked with representing tokens. To do so we
can use learnable word embedding table in conjunction with learnable character
embedding table that are distilled to token level representation using CNN and
pooling.
Note: This class is meant to be reused by all models. It acts as a container
of all the different ways of representing a token/word.


	BiLSTMDocSlotAttention is tasked with encoding the embedded input
string for intent classification and slot filling. In order to do that it has a
shared bidirectional LSTM layer followed by separate attention layers for
document level attention and word level attention. Finally it produces two
vectors per utterance.


	IntentSlotModelDecoder accepts the two input vectors from
BiLSTMDocSlotAttention and produces logits for intent classification and
slot filling. Conditioned on a flag it can also use the probabilities from
intent classification for slot filling.


	IntentSlotOutputLayer implements the logic behind computing loss and
prediction, as well as, how to export this layer to export to Caffe2. This is
used by model exporter as a post-processing Caffe2 operator.





	Parameters

	
	embedding (EmbeddingBase) – Description of parameter embedding.


	representation (RepresentationBase) – Description of parameter representation.


	decoder (DecoderBase) – Description of parameter decoder.


	output_layer (OutputLayerBase) – Description of parameter output_layer.









	
embedding

	




	
representation

	




	
decoder

	




	
output_layer

	




	
classmethod compose_embedding(sub_emb_module_dict: Dict[str, pytext.models.embeddings.embedding_base.EmbeddingBase], metadata) → pytext.models.embeddings.embedding_list.EmbeddingList[source]

	Default implementation is to compose an instance of
EmbeddingList with all the sub-embedding modules. You should
override this class method if you want to implement a specific way to
embed tokens/words.


	Parameters

	sub_emb_module_dict (Dict[str, EmbeddingBase]) – Named dictionary of
embedding modules each of which implement a way to embed/encode
a token.



	Returns

	An instance of EmbeddingList.



	Return type

	EmbeddingList










	
classmethod create_embedding(feat_config: pytext.config.field_config.FeatureConfig, metadata: pytext.data.data_handler.CommonMetadata)[source]

	




	
classmethod create_sub_embs(emb_config: pytext.config.field_config.FeatureConfig, metadata: pytext.data.data_handler.CommonMetadata) → Dict[str, pytext.models.embeddings.embedding_base.EmbeddingBase][source]

	Creates the embedding modules defined in the emb_config.


	Parameters

	
	emb_config (FeatureConfig) – Object containing all the sub-embedding
configurations.


	metadata (CommonMetadata) – Object containing features and label metadata.






	Returns

	Named dictionary of embedding modules.



	Return type

	Dict[str, EmbeddingBase]










	
forward(*inputs) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.model.Model.Config, feat_config: pytext.config.field_config.FeatureConfig, metadata: pytext.data.data_handler.CommonMetadata)[source]

	








	
class pytext.models.BaseModel(stage: pytext.common.constants.Stage = <Stage.TRAIN: 'Training'>)[source]

	Bases: torch.nn.modules.module.Module, pytext.config.component.Component

Base model class which inherits from nn.Module. Also has a stage flag to
indicate it’s in train, eval, or test stage.
This is because the built-in train/eval flag in PyTorch can’t distinguish eval
and test, which is required to support some use cases.


	
SUPPORT_FP16_OPTIMIZER = False

	




	
arrange_caffe2_model_inputs(tensor_dict)[source]

	Generate inputs for exported caffe2 model, default behavior is flatten the
input tuples






	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
contextualize(context)[source]

	Add additional context into model. context can be anything that
helps maintaining/updating state. For example, it is used by
DisjointMultitaskModel for changing the task that should be
trained with a given iterator.






	
eval(stage=<Stage.TEST: 'Test'>)[source]

	Override to explicitly maintain the stage (train, eval, test).






	
get_loss(logit, target, context)[source]

	




	
get_num_examples_from_batch(batch)[source]

	




	
get_pred(logit, target=None, context=None, *args)[source]

	




	
onnx_trace_input(tensor_dict)[source]

	




	
prepare_for_onnx_export_(**kwargs)[source]

	Make model exportable via ONNX trace.






	
quantize()[source]

	Quantize the model during export.






	
save_modules(base_path: str = '', suffix: str = '')[source]

	Save each sub-module in separate files for reusing later.






	
trace(inputs)[source]

	




	
train(mode=True)[source]

	Override to explicitly maintain the stage (train, eval, test).






	
classmethod train_batch(model, batch, state=None)[source]

	








	
class pytext.models.TwoTowerClassificationModel(right_encoder, left_encoder, decoder, output_layer, stage=<Stage.TRAIN: 'Training'>)[source]

	Bases: pytext.models.model.BaseModel


	
SUPPORT_FP16_OPTIMIZER = True

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
forward(right_encoder_inputs: Tuple[torch.Tensor, ...], left_encoder_inputs: Tuple[torch.Tensor, ...], *args) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.two_tower_classification_model.TwoTowerClassificationModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
graph_mode_quantize(inputs, data_loader, calibration_num_batches=64)[source]

	Quantize the model during export with graph mode quantization for linformer encoder.






	
torchscriptify(tensorizers, traced_model)[source]

	Using the traced model, create a ScriptModule which has a nicer API that
includes generating tensors from simple data types, and returns classified
values according to the output layer (eg. as a dict mapping class name to score)






	
trace(inputs)[source]

	













          

      

      

    

  

    
      
          
            
  
pytext.models.decoders package


Submodules




pytext.models.decoders.decoder_base module


	
class pytext.models.decoders.decoder_base.DecoderBase(config: pytext.config.pytext_config.ConfigBase)[source]

	Bases: pytext.models.module.Module

Base class for all decoder modules.


	Parameters

	config (ConfigBase) – Configuration object.






	
in_dim

	Dimension of input Tensor passed to the decoder.


	Type

	int










	
out_dim

	Dimension of output Tensor produced by the decoder.


	Type

	int










	
forward(*input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder()[source]

	Returns the decoder module.






	
get_in_dim() → int[source]

	Returns the dimension of the input Tensor that the decoder accepts.






	
get_out_dim() → int[source]

	Returns the dimension of the input Tensor that the decoder emits.












pytext.models.decoders.intent_slot_model_decoder module


	
class pytext.models.decoders.intent_slot_model_decoder.IntentSlotModelDecoder(config: pytext.models.decoders.intent_slot_model_decoder.IntentSlotModelDecoder.Config, in_dim_doc: int, in_dim_word: int, out_dim_doc: int, out_dim_word: int)[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

IntentSlotModelDecoder implements the decoder layer for intent-slot models.
Intent-slot models jointly predict intent and slots from an utterance.
At the core these models learn to jointly perform document classification
and word tagging tasks.


	IntentSlotModelDecoder accepts arguments for decoding both document

	classification and word tagging tasks, namely, in_dim_doc and in_dim_word.






	Parameters

	
	config (type) – Configuration object of type IntentSlotModelDecoder.Config.


	in_dim_doc (type) – Dimension of input Tensor for projecting document


	representation. – 


	in_dim_word (type) – Dimension of input Tensor for projecting word


	representation. – 


	out_dim_doc (type) – Dimension of projected output Tensor for document


	classification. – 


	out_dim_word (type) – Dimension of projected output Tensor for word tagging.









	
use_doc_probs_in_word

	Whether to use intent probabilities for


	Type

	bool










	
predicting slots.

	




	
doc_decoder

	Document/intent decoder module.


	Type

	type










	
word_decoder

	Word/slot decoder module.


	Type

	type










	
forward(x_d: torch.Tensor, x_w: torch.Tensor, dense: Optional[torch.Tensor] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the document and word decoder modules.












pytext.models.decoders.mlp_decoder module


	
class pytext.models.decoders.mlp_decoder.MLPDecoder(config: pytext.models.decoders.mlp_decoder.MLPDecoder.Config, in_dim: int, out_dim: int = 0)[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

MLPDecoder implements a fully connected network and uses ReLU as the
activation function. The module projects an input tensor to out_dim.


	Parameters

	
	config (Config) – Configuration object of type MLPDecoder.Config.


	in_dim (int) – Dimension of input Tensor passed to MLP.


	out_dim (int) – Dimension of output Tensor produced by MLP. Defaults to 0.









	
mlp

	Module that implements the MLP.


	Type

	type










	
out_dim

	Dimension of the output of this module.


	Type

	type










	
hidden_dims

	Dimensions of the outputs of hidden layers.


	Type

	List[int]










	
forward(*input) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the MLP module that is used as a decoder.












pytext.models.decoders.mlp_decoder_query_response module


	
class pytext.models.decoders.mlp_decoder_query_response.MLPDecoderQueryResponse(config: pytext.models.decoders.mlp_decoder_query_response.MLPDecoderQueryResponse.Config, from_dim: int, to_dim: int)[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

Implements a ‘two-tower’ MLP: one for query and one for response
Used in search pairwise ranking: both pos_response and neg_response
use the response-MLP


	
forward(*x) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the decoder module.






	
static get_mlp(from_dim: int, to_dim: int, hidden_dims: List[int])[source]

	










pytext.models.decoders.mlp_decoder_two_tower module


	
class pytext.models.decoders.mlp_decoder_two_tower.ExportType[source]

	Bases: enum.Enum

An enumeration.


	
LEFT = 'LEFT'

	




	
NONE = 'NONE'

	




	
RIGHT = 'RIGHT'

	








	
class pytext.models.decoders.mlp_decoder_two_tower.MLPDecoderTwoTower(config: pytext.models.decoders.mlp_decoder_two_tower.MLPDecoderTwoTower.Config, right_dim: int, left_dim: int, to_dim: int, export_type=<ExportType.NONE: 'NONE'>)[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

Implements a ‘two-tower’ MLPDecoder: one for left and one for right


	
forward(*x) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the decoder module.






	
static get_mlp(from_dim: int, to_dim: int, hidden_dims: List[int], layer_norm: bool, dropout: float, export_embedding: bool = False)[source]

	










pytext.models.decoders.multilabel_decoder module


	
class pytext.models.decoders.multilabel_decoder.MultiLabelDecoder(config: pytext.models.decoders.multilabel_decoder.MultiLabelDecoder.Config, in_dim: int, output_dim: Dict[str, int], label_names: List[str])[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

Implements a ‘n-tower’ MLP: one for each of the multi labels
Used in USM/EA: the user satisfaction modeling, pTSR prediction and
Error Attribution are all 3 label sets that need predicting.


	
forward(*input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the decoder module.






	
static get_mlp(in_dim: int, out_dim: int, hidden_dims: List[int])[source]

	










Module contents


	
class pytext.models.decoders.DecoderBase(config: pytext.config.pytext_config.ConfigBase)[source]

	Bases: pytext.models.module.Module

Base class for all decoder modules.


	Parameters

	config (ConfigBase) – Configuration object.






	
in_dim

	Dimension of input Tensor passed to the decoder.


	Type

	int










	
out_dim

	Dimension of output Tensor produced by the decoder.


	Type

	int










	
forward(*input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder()[source]

	Returns the decoder module.






	
get_in_dim() → int[source]

	Returns the dimension of the input Tensor that the decoder accepts.






	
get_out_dim() → int[source]

	Returns the dimension of the input Tensor that the decoder emits.










	
class pytext.models.decoders.MLPDecoder(config: pytext.models.decoders.mlp_decoder.MLPDecoder.Config, in_dim: int, out_dim: int = 0)[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

MLPDecoder implements a fully connected network and uses ReLU as the
activation function. The module projects an input tensor to out_dim.


	Parameters

	
	config (Config) – Configuration object of type MLPDecoder.Config.


	in_dim (int) – Dimension of input Tensor passed to MLP.


	out_dim (int) – Dimension of output Tensor produced by MLP. Defaults to 0.









	
mlp

	Module that implements the MLP.


	Type

	type










	
out_dim

	Dimension of the output of this module.


	Type

	type










	
hidden_dims

	Dimensions of the outputs of hidden layers.


	Type

	List[int]










	
forward(*input) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the MLP module that is used as a decoder.










	
class pytext.models.decoders.IntentSlotModelDecoder(config: pytext.models.decoders.intent_slot_model_decoder.IntentSlotModelDecoder.Config, in_dim_doc: int, in_dim_word: int, out_dim_doc: int, out_dim_word: int)[source]

	Bases: pytext.models.decoders.decoder_base.DecoderBase

IntentSlotModelDecoder implements the decoder layer for intent-slot models.
Intent-slot models jointly predict intent and slots from an utterance.
At the core these models learn to jointly perform document classification
and word tagging tasks.


	IntentSlotModelDecoder accepts arguments for decoding both document

	classification and word tagging tasks, namely, in_dim_doc and in_dim_word.






	Parameters

	
	config (type) – Configuration object of type IntentSlotModelDecoder.Config.


	in_dim_doc (type) – Dimension of input Tensor for projecting document


	representation. – 


	in_dim_word (type) – Dimension of input Tensor for projecting word


	representation. – 


	out_dim_doc (type) – Dimension of projected output Tensor for document


	classification. – 


	out_dim_word (type) – Dimension of projected output Tensor for word tagging.









	
use_doc_probs_in_word

	Whether to use intent probabilities for


	Type

	bool










	
predicting slots.

	




	
doc_decoder

	Document/intent decoder module.


	Type

	type










	
word_decoder

	Word/slot decoder module.


	Type

	type










	
forward(x_d: torch.Tensor, x_w: torch.Tensor, dense: Optional[torch.Tensor] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_decoder() → List[torch.nn.modules.module.Module][source]

	Returns the document and word decoder modules.















          

      

      

    

  

    
      
          
            
  
pytext.models.embeddings package


Submodules




pytext.models.embeddings.char_embedding module


	
class pytext.models.embeddings.char_embedding.CharacterEmbedding(num_embeddings: int, embed_dim: int, out_channels: int, kernel_sizes: List[int], highway_layers: int, projection_dim: Optional[int], *args, **kwargs)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

Module for character aware CNN embeddings for tokens. It uses convolution
followed by max-pooling over character embeddings to obtain an embedding
vector for each token.

Implementation is loosely based on https://arxiv.org/abs/1508.06615.


	Parameters

	
	num_embeddings (int) – Total number of characters (vocabulary size).


	embed_dim (int) – Size of character embeddings to be passed to convolutions.


	out_channels (int) – Number of output channels.


	kernel_sizes (List[int]) – Dimension of input Tensor passed to MLP.


	highway_layers (int) – Number of highway layers applied to pooled output.


	projection_dim (int) – If specified, size of output embedding for token, via
a linear projection from convolution output.









	
char_embed

	Character embedding table.


	Type

	nn.Embedding










	
convs

	Convolution layers that operate on character


	Type

	nn.ModuleList










	
embeddings.

	




	
highway_layers

	Highway layers on top of convolution output.


	Type

	nn.Module










	
projection

	Final linear layer to token embedding.


	Type

	nn.Module










	
embedding_dim

	Dimension of the final token embedding produced.


	Type

	int










	
forward(chars: torch.Tensor) → torch.Tensor[source]

	Given a batch of sentences such that tokens are broken into character ids,
produce token embedding vectors for each sentence in the batch.


	Parameters

	
	chars (torch.Tensor) – Batch of sentences where each token is broken


	characters. (into) – 


	Dimension – batch size X maximum sentence length X maximum word length






	Returns

	Embedded batch of sentences. Dimension:
batch size X maximum sentence length, token embedding size.
Token embedding size = out_channels * len(self.convs))



	Return type

	torch.Tensor










	
classmethod from_config(config: pytext.config.field_config.CharFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, vocab_size: Optional[int] = None)[source]

	Factory method to construct an instance of CharacterEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (CharFeatConfig) – Configuration object specifying all the
parameters of CharacterEmbedding.


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of CharacterEmbedding.



	Return type

	type














	
class pytext.models.embeddings.char_embedding.Highway(input_dim: int, num_layers: int = 1)[source]

	Bases: torch.nn.modules.module.Module

A Highway layer <https://arxiv.org/abs/1505.00387>.
Adopted from the AllenNLP implementation.


	
forward(x: torch.Tensor)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()[source]

	










pytext.models.embeddings.contextual_token_embedding module


	
class pytext.models.embeddings.contextual_token_embedding.ContextualTokenEmbedding(embed_dim: int, downsample_dim: Optional[int] = None)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

Module for providing token embeddings from a pretrained model.


	
forward(embedding: torch.Tensor) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.config.field_config.ContextualTokenEmbeddingConfig, *args, **kwargs)[source]

	










pytext.models.embeddings.dict_embedding module


	
class pytext.models.embeddings.dict_embedding.DictEmbedding(num_embeddings: int, embed_dim: int, pooling_type: pytext.config.module_config.PoolingType, pad_index: int = 1, unk_index: int = 0, mobile: bool = False)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

Module for dictionary feature embeddings for tokens. Dictionary features are
also known as gazetteer features. These are per token discrete features that
the module learns embeddings for.
Example: For the utterance Order coffee from Starbucks, the dictionary
features could be

[
    {"tokenIdx": 1, "features": {"drink/beverage": 0.8, "music/song": 0.2}},
    {"tokenIdx": 3, "features": {"store/coffee_shop": 1.0}}
]





::
Thus, for a given token there can be more than one dictionary features each
of which has a confidence score. The final embedding for a token is the
weighted average of the dictionary embeddings followed by a pooling operation
such that the module produces an embedding vector per token.


	Parameters

	
	num_embeddings (int) – Total number of dictionary features (vocabulary size).


	embed_dim (int) – Size of embedding vector.


	pooling_type (PoolingType) – Type of pooling for combining the dictionary
feature embeddings.









	
pooling_type

	Type of pooling for combining the dictionary
feature embeddings.


	Type

	PoolingType










	
find_and_replace(tensor: torch.Tensor, find_val: int, replace_val: int) → torch.Tensor[source]

	torch.where is not supported for mobile ONNX, this hack allows a mobile
exported version of torch.where which is computationally more expensive






	
forward(feats: torch.Tensor, weights: torch.Tensor, lengths: torch.Tensor) → torch.Tensor[source]

	Given a batch of sentences such containing dictionary feature ids per
token, produce token embedding vectors for each sentence in the batch.


	Parameters

	
	feats (torch.Tensor) – Batch of sentences with dictionary feature ids.
shape: [bsz, seq_len * max_feat_per_token]


	weights (torch.Tensor) – Batch of sentences with dictionary feature
weights for the dictionary features.
shape: [bsz, seq_len * max_feat_per_token]


	lengths (torch.Tensor) – Batch of sentences with the number of
dictionary features per token.
shape: [bsz, seq_len]






	Returns

	Embedded batch of sentences. Dimension:
batch size X maximum sentence length, token embedding size.
Token embedding size = embed_dim passed to the constructor.



	Return type

	torch.Tensor










	
classmethod from_config(config: pytext.config.field_config.DictFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None, tensorizer: Optional[pytext.data.tensorizers.Tensorizer] = None)[source]

	Factory method to construct an instance of DictEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (DictFeatConfig) – Configuration object specifying all the


	of DictEmbedding. (parameters) – 


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of DictEmbedding.



	Return type

	type
















pytext.models.embeddings.embedding_base module


	
class pytext.models.embeddings.embedding_base.EmbeddingBase(embedding_dim: int)[source]

	Bases: pytext.models.module.Module

Base class for token level embedding modules.


	Parameters

	embedding_dim (int) – Size of embedding vector.






	
num_emb_modules

	Number of ways to embed a token.


	Type

	int










	
embedding_dim

	Size of embedding vector.


	Type

	int










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space












pytext.models.embeddings.embedding_list module


	
class pytext.models.embeddings.embedding_list.EmbeddingList(embeddings: Iterable[pytext.models.embeddings.embedding_base.EmbeddingBase], concat: bool)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase, torch.nn.modules.container.ModuleList

There are more than one way to embed a token and this module provides a way
to generate a list of sub-embeddings, concat embedding tensors into a single
Tensor or return a tuple of Tensors that can be used by downstream modules.


	Parameters

	
	embeddings (Iterable[EmbeddingBase]) – A sequence of embedding modules to


	a token. (embed) – 


	concat (bool) – Whether to concatenate the embedding vectors emitted from


	modules. (embeddings) – 









	
num_emb_modules

	Number of flattened embeddings in embeddings,
e.g: ((e1, e2), e3) has 3 in total


	Type

	int










	
input_start_indices

	List of indices of the sub-embeddings
in the embedding list.


	Type

	List[int]










	
concat

	Whether to concatenate the embedding vectors emitted from
embeddings modules.


	Type

	bool










	
embedding_dim

	Total embedding size, can be a single int or tuple of
int depending on concat setting






	
forward(*emb_input) → Union[torch.Tensor, Tuple[torch.Tensor]][source]

	Get embeddings from all sub-embeddings and either concatenate them
into one Tensor or return them in a tuple.


	Parameters

	*emb_input (type) – Sequence of token level embeddings to combine.
The inputs should match the size of configured embeddings. Each
of them is either a Tensor or a tuple of Tensors.



	Returns

	
	If concat is True then

	a Tensor is returned by concatenating all embeddings. Otherwise
all embeddings are returned in a tuple.









	Return type

	Union[torch.Tensor, Tuple[torch.Tensor]]










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space












pytext.models.embeddings.mlp_embedding module


	
class pytext.models.embeddings.mlp_embedding.MLPEmbedding(embedding_dim: int = 300, embeddings_weight: Optional[torch.Tensor] = None, init_range: Optional[List[int]] = None, init_std: Optional[float] = None, mlp_layer_dims: List[int] = ())[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

An MLP embedding wrapper module around torch.nn.Embedding to add
transformations for float tensors.


	Parameters

	
	num_embeddings (int) – Total number of words/tokens (vocabulary size).


	embedding_dim (int) – Size of embedding vector.


	embeddings_weight (torch.Tensor) – Pretrained weights to initialize the
embedding table with.


	init_range (List[int]) – Range of uniform distribution to initialize the
weights with if embeddings_weight is None.


	mlp_layer_dims (List[int]) – List of layer dimensions (if any) to add
on top of the embedding lookup.









	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.config.field_config.MLPFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, tensorizer: Optional[pytext.data.tensorizers.Tensorizer] = None, init_from_saved_state: Optional[bool] = False)[source]

	Factory method to construct an instance of MLPEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (MLPFeatConfig) – Configuration object specifying all the


	of MLPEmbedding. (parameters) – 


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of MLPEmbedding.



	Return type

	type










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space












pytext.models.embeddings.scriptable_embedding_list module


	
class pytext.models.embeddings.scriptable_embedding_list.ScriptableEmbeddingList(embeddings: Iterable[pytext.models.embeddings.embedding_base.EmbeddingBase])[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

This class is a Torchscript-friendly version of
pytext.models.embeddings.EmbeddingList. The main differences are that it
requires input arguments to be passed in as a list of Tensors, since
Torchscript does not allow variable arguments, and that it only supports
concat mode, since Torchscript does not support return value variance.


	
class Wrapper1(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase)[source]

	Bases: torch.nn.modules.module.Module


	
forward(xs: List[torch.Tensor])[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class Wrapper3(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase)[source]

	Bases: torch.nn.modules.module.Module


	
forward(xs: List[torch.Tensor])[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
forward(emb_input: List[List[torch.Tensor]]) → torch.Tensor[source]

	Get embeddings from all sub-embeddings and either concatenate them
into one Tensor or return them in a tuple.


	Parameters

	emb_input (type) – Sequence of token level embeddings to combine.
The inputs should match the size of configured embeddings. Each
of them is a List of Tensors.



	Returns

	a Tensor is returned by concatenating all embeddings.



	Return type

	torch.Tensor










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space












pytext.models.embeddings.word_embedding module


	
class pytext.models.embeddings.word_embedding.WordEmbedding(num_embeddings: int, embedding_dim: int = 300, embeddings_weight: Optional[torch.Tensor] = None, init_range: Optional[List[int]] = None, init_std: Optional[float] = None, unk_token_idx: int = 0, mlp_layer_dims: List[int] = (), padding_idx: Optional[int] = None, vocab: Optional[List[str]] = None)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

A word embedding wrapper module around torch.nn.Embedding with options to
initialize the word embedding weights and add MLP layers acting on each word.

Note: Embedding weights for UNK token are always initialized to zeros.


	Parameters

	
	num_embeddings (int) – Total number of words/tokens (vocabulary size).


	embedding_dim (int) – Size of embedding vector.


	embeddings_weight (torch.Tensor) – Pretrained weights to initialize the
embedding table with.


	init_range (List[int]) – Range of uniform distribution to initialize the
weights with if embeddings_weight is None.


	unk_token_idx (int) – Index of UNK token in the word vocabulary.


	mlp_layer_dims (List[int]) – List of layer dimensions (if any) to add
on top of the embedding lookup.









	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
freeze()[source]

	




	
classmethod from_config(config: pytext.config.field_config.WordFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, tensorizer: Optional[pytext.data.tensorizers.Tensorizer] = None, init_from_saved_state: Optional[bool] = False)[source]

	Factory method to construct an instance of WordEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (WordFeatConfig) – Configuration object specifying all the


	of WordEmbedding. (parameters) – 


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of WordEmbedding.



	Return type

	type










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space












pytext.models.embeddings.word_seq_embedding module


	
class pytext.models.embeddings.word_seq_embedding.WordSeqEmbedding(lstm_config: pytext.models.representations.bilstm.BiLSTM.Config, num_embeddings: int, word_embed_dim: int = 300, embeddings_weight: Optional[torch.Tensor] = None, init_range: Optional[List[int]] = None, init_std: Optional[float] = None, unk_token_idx: int = 0, padding_idx: Optional[int] = None, vocab: Optional[List[str]] = None)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

An embedding module represents a sequence of sentences


	Parameters

	
	lstm_config (BiLSTM.Config) – config of the lstm layer


	num_embeddings (int) – Total number of words/tokens (vocabulary size).


	embedding_dim (int) – Size of embedding vector.


	embeddings_weight (torch.Tensor) – Pretrained weights to initialize the
embedding table with.


	init_range (List[int]) – Range of uniform distribution to initialize the
weights with if embeddings_weight is None.


	unk_token_idx (int) – Index of UNK token in the word vocabulary.









	
forward(seq_token_idx, seq_token_count)[source]

	
	Parameters

	
	seq_token_idx – shape [batch_size * max_seq_len * max_token_count]


	seq_token_count – shape [batch_size * max_seq_len]






	Returns

	shape (batch_size * max_seq_len * output_dim)



	Return type

	embedding










	
freeze()[source]

	




	
classmethod from_config(config: pytext.models.embeddings.word_seq_embedding.WordSeqEmbedding.Config, tensorizer: pytext.data.tensorizers.Tensorizer = None, init_from_saved_state: Optional[bool] = False)[source]

	Factory method to construct an instance of WordEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (WordSeqEmbedding.Config) – Configuration object specifying all the


	of WordEmbedding. (parameters) – 






	Returns

	An instance of WordSeqEmbedding.



	Return type

	type










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space












Module contents


	
class pytext.models.embeddings.EmbeddingBase(embedding_dim: int)[source]

	Bases: pytext.models.module.Module

Base class for token level embedding modules.


	Parameters

	embedding_dim (int) – Size of embedding vector.






	
num_emb_modules

	Number of ways to embed a token.


	Type

	int










	
embedding_dim

	Size of embedding vector.


	Type

	int










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space










	
class pytext.models.embeddings.EmbeddingList(embeddings: Iterable[pytext.models.embeddings.embedding_base.EmbeddingBase], concat: bool)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase, torch.nn.modules.container.ModuleList

There are more than one way to embed a token and this module provides a way
to generate a list of sub-embeddings, concat embedding tensors into a single
Tensor or return a tuple of Tensors that can be used by downstream modules.


	Parameters

	
	embeddings (Iterable[EmbeddingBase]) – A sequence of embedding modules to


	a token. (embed) – 


	concat (bool) – Whether to concatenate the embedding vectors emitted from


	modules. (embeddings) – 









	
num_emb_modules

	Number of flattened embeddings in embeddings,
e.g: ((e1, e2), e3) has 3 in total


	Type

	int










	
input_start_indices

	List of indices of the sub-embeddings
in the embedding list.


	Type

	List[int]










	
concat

	Whether to concatenate the embedding vectors emitted from
embeddings modules.


	Type

	bool










	
embedding_dim

	Total embedding size, can be a single int or tuple of
int depending on concat setting






	
forward(*emb_input) → Union[torch.Tensor, Tuple[torch.Tensor]][source]

	Get embeddings from all sub-embeddings and either concatenate them
into one Tensor or return them in a tuple.


	Parameters

	*emb_input (type) – Sequence of token level embeddings to combine.
The inputs should match the size of configured embeddings. Each
of them is either a Tensor or a tuple of Tensors.



	Returns

	
	If concat is True then

	a Tensor is returned by concatenating all embeddings. Otherwise
all embeddings are returned in a tuple.









	Return type

	Union[torch.Tensor, Tuple[torch.Tensor]]










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space










	
class pytext.models.embeddings.WordEmbedding(num_embeddings: int, embedding_dim: int = 300, embeddings_weight: Optional[torch.Tensor] = None, init_range: Optional[List[int]] = None, init_std: Optional[float] = None, unk_token_idx: int = 0, mlp_layer_dims: List[int] = (), padding_idx: Optional[int] = None, vocab: Optional[List[str]] = None)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

A word embedding wrapper module around torch.nn.Embedding with options to
initialize the word embedding weights and add MLP layers acting on each word.

Note: Embedding weights for UNK token are always initialized to zeros.


	Parameters

	
	num_embeddings (int) – Total number of words/tokens (vocabulary size).


	embedding_dim (int) – Size of embedding vector.


	embeddings_weight (torch.Tensor) – Pretrained weights to initialize the
embedding table with.


	init_range (List[int]) – Range of uniform distribution to initialize the
weights with if embeddings_weight is None.


	unk_token_idx (int) – Index of UNK token in the word vocabulary.


	mlp_layer_dims (List[int]) – List of layer dimensions (if any) to add
on top of the embedding lookup.









	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
freeze()[source]

	




	
classmethod from_config(config: pytext.config.field_config.WordFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, tensorizer: Optional[pytext.data.tensorizers.Tensorizer] = None, init_from_saved_state: Optional[bool] = False)[source]

	Factory method to construct an instance of WordEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (WordFeatConfig) – Configuration object specifying all the


	of WordEmbedding. (parameters) – 


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of WordEmbedding.



	Return type

	type










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space










	
class pytext.models.embeddings.DictEmbedding(num_embeddings: int, embed_dim: int, pooling_type: pytext.config.module_config.PoolingType, pad_index: int = 1, unk_index: int = 0, mobile: bool = False)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

Module for dictionary feature embeddings for tokens. Dictionary features are
also known as gazetteer features. These are per token discrete features that
the module learns embeddings for.
Example: For the utterance Order coffee from Starbucks, the dictionary
features could be

[
    {"tokenIdx": 1, "features": {"drink/beverage": 0.8, "music/song": 0.2}},
    {"tokenIdx": 3, "features": {"store/coffee_shop": 1.0}}
]





::
Thus, for a given token there can be more than one dictionary features each
of which has a confidence score. The final embedding for a token is the
weighted average of the dictionary embeddings followed by a pooling operation
such that the module produces an embedding vector per token.


	Parameters

	
	num_embeddings (int) – Total number of dictionary features (vocabulary size).


	embed_dim (int) – Size of embedding vector.


	pooling_type (PoolingType) – Type of pooling for combining the dictionary
feature embeddings.









	
pooling_type

	Type of pooling for combining the dictionary
feature embeddings.


	Type

	PoolingType










	
find_and_replace(tensor: torch.Tensor, find_val: int, replace_val: int) → torch.Tensor[source]

	torch.where is not supported for mobile ONNX, this hack allows a mobile
exported version of torch.where which is computationally more expensive






	
forward(feats: torch.Tensor, weights: torch.Tensor, lengths: torch.Tensor) → torch.Tensor[source]

	Given a batch of sentences such containing dictionary feature ids per
token, produce token embedding vectors for each sentence in the batch.


	Parameters

	
	feats (torch.Tensor) – Batch of sentences with dictionary feature ids.
shape: [bsz, seq_len * max_feat_per_token]


	weights (torch.Tensor) – Batch of sentences with dictionary feature
weights for the dictionary features.
shape: [bsz, seq_len * max_feat_per_token]


	lengths (torch.Tensor) – Batch of sentences with the number of
dictionary features per token.
shape: [bsz, seq_len]






	Returns

	Embedded batch of sentences. Dimension:
batch size X maximum sentence length, token embedding size.
Token embedding size = embed_dim passed to the constructor.



	Return type

	torch.Tensor










	
classmethod from_config(config: pytext.config.field_config.DictFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None, tensorizer: Optional[pytext.data.tensorizers.Tensorizer] = None)[source]

	Factory method to construct an instance of DictEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (DictFeatConfig) – Configuration object specifying all the


	of DictEmbedding. (parameters) – 


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of DictEmbedding.



	Return type

	type














	
class pytext.models.embeddings.CharacterEmbedding(num_embeddings: int, embed_dim: int, out_channels: int, kernel_sizes: List[int], highway_layers: int, projection_dim: Optional[int], *args, **kwargs)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

Module for character aware CNN embeddings for tokens. It uses convolution
followed by max-pooling over character embeddings to obtain an embedding
vector for each token.

Implementation is loosely based on https://arxiv.org/abs/1508.06615.


	Parameters

	
	num_embeddings (int) – Total number of characters (vocabulary size).


	embed_dim (int) – Size of character embeddings to be passed to convolutions.


	out_channels (int) – Number of output channels.


	kernel_sizes (List[int]) – Dimension of input Tensor passed to MLP.


	highway_layers (int) – Number of highway layers applied to pooled output.


	projection_dim (int) – If specified, size of output embedding for token, via
a linear projection from convolution output.









	
char_embed

	Character embedding table.


	Type

	nn.Embedding










	
convs

	Convolution layers that operate on character


	Type

	nn.ModuleList










	
embeddings.

	




	
highway_layers

	Highway layers on top of convolution output.


	Type

	nn.Module










	
projection

	Final linear layer to token embedding.


	Type

	nn.Module










	
embedding_dim

	Dimension of the final token embedding produced.


	Type

	int










	
forward(chars: torch.Tensor) → torch.Tensor[source]

	Given a batch of sentences such that tokens are broken into character ids,
produce token embedding vectors for each sentence in the batch.


	Parameters

	
	chars (torch.Tensor) – Batch of sentences where each token is broken


	characters. (into) – 


	Dimension – batch size X maximum sentence length X maximum word length






	Returns

	Embedded batch of sentences. Dimension:
batch size X maximum sentence length, token embedding size.
Token embedding size = out_channels * len(self.convs))



	Return type

	torch.Tensor










	
classmethod from_config(config: pytext.config.field_config.CharFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, vocab_size: Optional[int] = None)[source]

	Factory method to construct an instance of CharacterEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (CharFeatConfig) – Configuration object specifying all the
parameters of CharacterEmbedding.


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of CharacterEmbedding.



	Return type

	type














	
class pytext.models.embeddings.ContextualTokenEmbedding(embed_dim: int, downsample_dim: Optional[int] = None)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

Module for providing token embeddings from a pretrained model.


	
forward(embedding: torch.Tensor) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.config.field_config.ContextualTokenEmbeddingConfig, *args, **kwargs)[source]

	








	
class pytext.models.embeddings.WordSeqEmbedding(lstm_config: pytext.models.representations.bilstm.BiLSTM.Config, num_embeddings: int, word_embed_dim: int = 300, embeddings_weight: Optional[torch.Tensor] = None, init_range: Optional[List[int]] = None, init_std: Optional[float] = None, unk_token_idx: int = 0, padding_idx: Optional[int] = None, vocab: Optional[List[str]] = None)[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

An embedding module represents a sequence of sentences


	Parameters

	
	lstm_config (BiLSTM.Config) – config of the lstm layer


	num_embeddings (int) – Total number of words/tokens (vocabulary size).


	embedding_dim (int) – Size of embedding vector.


	embeddings_weight (torch.Tensor) – Pretrained weights to initialize the
embedding table with.


	init_range (List[int]) – Range of uniform distribution to initialize the
weights with if embeddings_weight is None.


	unk_token_idx (int) – Index of UNK token in the word vocabulary.









	
forward(seq_token_idx, seq_token_count)[source]

	
	Parameters

	
	seq_token_idx – shape [batch_size * max_seq_len * max_token_count]


	seq_token_count – shape [batch_size * max_seq_len]






	Returns

	shape (batch_size * max_seq_len * output_dim)



	Return type

	embedding










	
freeze()[source]

	




	
classmethod from_config(config: pytext.models.embeddings.word_seq_embedding.WordSeqEmbedding.Config, tensorizer: pytext.data.tensorizers.Tensorizer = None, init_from_saved_state: Optional[bool] = False)[source]

	Factory method to construct an instance of WordEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (WordSeqEmbedding.Config) – Configuration object specifying all the


	of WordEmbedding. (parameters) – 






	Returns

	An instance of WordSeqEmbedding.



	Return type

	type










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space










	
class pytext.models.embeddings.MLPEmbedding(embedding_dim: int = 300, embeddings_weight: Optional[torch.Tensor] = None, init_range: Optional[List[int]] = None, init_std: Optional[float] = None, mlp_layer_dims: List[int] = ())[source]

	Bases: pytext.models.embeddings.embedding_base.EmbeddingBase

An MLP embedding wrapper module around torch.nn.Embedding to add
transformations for float tensors.


	Parameters

	
	num_embeddings (int) – Total number of words/tokens (vocabulary size).


	embedding_dim (int) – Size of embedding vector.


	embeddings_weight (torch.Tensor) – Pretrained weights to initialize the
embedding table with.


	init_range (List[int]) – Range of uniform distribution to initialize the
weights with if embeddings_weight is None.


	mlp_layer_dims (List[int]) – List of layer dimensions (if any) to add
on top of the embedding lookup.









	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.config.field_config.MLPFeatConfig, metadata: Optional[pytext.fields.field.FieldMeta] = None, tensorizer: Optional[pytext.data.tensorizers.Tensorizer] = None, init_from_saved_state: Optional[bool] = False)[source]

	Factory method to construct an instance of MLPEmbedding from
the module’s config object and the field’s metadata object.


	Parameters

	
	config (MLPFeatConfig) – Configuration object specifying all the


	of MLPEmbedding. (parameters) – 


	metadata (FieldMeta) – Object containing this field’s metadata.






	Returns

	An instance of MLPEmbedding.



	Return type

	type










	
visualize(summary_writer: <Mock name='mock.SummaryWriter' id='140050279154320'>)[source]

	Overridden in sub classes to implement Tensorboard visualization of
embedding space















          

      

      

    

  

    
      
          
            
  
pytext.models.ensembles package


Submodules




pytext.models.ensembles.bagging_doc_ensemble module


	
class pytext.models.ensembles.bagging_doc_ensemble.BaggingDocEnsembleModel(config: pytext.models.ensembles.ensemble.EnsembleModel.Config, models: List[pytext.models.model.Model], *args, **kwargs)[source]

	Bases: pytext.models.ensembles.ensemble.EnsembleModel

Ensemble class that uses bagging for ensembling document classification
models.


	
forward(*args, **kwargs) → torch.Tensor[source]

	Call forward() method of each document classification sub-model by
passing all arguments and named arguments to the sub-models, collect the
logits from them and average their values.


	Returns

	Logits from the ensemble.



	Return type

	torch.Tensor
















pytext.models.ensembles.bagging_intent_slot_ensemble module


	
class pytext.models.ensembles.bagging_intent_slot_ensemble.BaggingIntentSlotEnsembleModel(config: pytext.models.ensembles.bagging_intent_slot_ensemble.BaggingIntentSlotEnsembleModel.Config, models: List[pytext.models.model.Model], *args, **kwargs)[source]

	Bases: pytext.models.ensembles.ensemble.EnsembleModel

Ensemble class that uses bagging for ensembling intent-slot models.


	Parameters

	
	config (Config) – Configuration object specifying all the
parameters of BaggingIntentSlotEnsemble.


	models (List[Model]) – List of intent-slot model objects.









	
use_crf

	Whether to use CRF for word tagging task.


	Type

	bool










	
output_layer

	Output layer of intent-slot
model responsible for computing loss and predictions.


	Type

	IntentSlotOutputLayer










	
forward(*args, **kwargs) → Tuple[torch.Tensor, torch.Tensor][source]

	Call forward() method of each intent-slot sub-model by passing all
arguments and named arguments to the sub-models, collect the logits from
them and average their values.


	Returns

	Logits from the ensemble.



	Return type

	torch.Tensor










	
load_state_dict(state_dict: Dict[str, torch.Tensor], strict: bool = True)[source]

	Copies parameters and buffers from state_dict into
this module and its descendants. If strict is True, then
the keys of state_dict must exactly match the keys returned
by this module’s state_dict() function.


	Parameters

	
	state_dict (dict) – a dict containing parameters and
persistent buffers.


	strict (bool, optional) – whether to strictly enforce that the keys
in state_dict match the keys returned by this module’s
state_dict() function. Default: True






	Returns

	
	missing_keys is a list of str containing the missing keys


	unexpected_keys is a list of str containing the unexpected keys








	Return type

	NamedTuple with missing_keys and unexpected_keys fields










	
merge_sub_models() → None[source]

	Merges all sub-models’ transition matrices when using CRF.
Otherwise does nothing.






	
torchscriptify(tensorizers, traced_model)[source]

	










pytext.models.ensembles.ensemble module


	
class pytext.models.ensembles.ensemble.EnsembleModel(config: pytext.models.ensembles.ensemble.EnsembleModel.Config, models: List[pytext.models.model.Model], *args, **kwargs)[source]

	Bases: pytext.models.model.Model

Base class for ensemble models.


	Parameters

	
	config (Config) – Configuration object specifying all the parameters of
Ensemble.


	models (List[Model]) – List of sub-model objects.









	
output_layer

	Responsible for computing loss and predictions.


	Type

	OutputLayerBase










	
models

	ModuleList container for sub-model objects.


	Type

	nn.ModuleList]










	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(*args, **kwargs)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.ensembles.ensemble.EnsembleModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], *args, **kwargs)[source]

	Factory method to construct an instance of Ensemble or one its derived
classes from the module’s config object and tensorizers
It creates sub-models in the ensemble using the sub-model’s configuration.


	Parameters

	
	config (Config) – Configuration object specifying all the
parameters of Ensemble.


	tensorizers (Dict[str, Tensorizer]) – Tensorizer specifying all the
parameters of the input features to the model.






	Returns

	An instance of Ensemble.



	Return type

	type










	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
merge_sub_models()[source]

	




	
save_modules(base_path: str = '', suffix: str = '') → None[source]

	Saves the modules of all sub_models in the Ensemble.


	Parameters

	
	base_path (str) – Path of base directory. Defaults to “”.


	suffix (str) – Suffix to add to the file name to save. Defaults to “”.













	
torchscriptify(tensorizers, traced_model)[source]

	




	
vocab_to_export(tensorizers)[source]

	










Module contents


	
class pytext.models.ensembles.BaggingDocEnsembleModel(config: pytext.models.ensembles.ensemble.EnsembleModel.Config, models: List[pytext.models.model.Model], *args, **kwargs)[source]

	Bases: pytext.models.ensembles.ensemble.EnsembleModel

Ensemble class that uses bagging for ensembling document classification
models.


	
forward(*args, **kwargs) → torch.Tensor[source]

	Call forward() method of each document classification sub-model by
passing all arguments and named arguments to the sub-models, collect the
logits from them and average their values.


	Returns

	Logits from the ensemble.



	Return type

	torch.Tensor














	
class pytext.models.ensembles.BaggingIntentSlotEnsembleModel(config: pytext.models.ensembles.bagging_intent_slot_ensemble.BaggingIntentSlotEnsembleModel.Config, models: List[pytext.models.model.Model], *args, **kwargs)[source]

	Bases: pytext.models.ensembles.ensemble.EnsembleModel

Ensemble class that uses bagging for ensembling intent-slot models.


	Parameters

	
	config (Config) – Configuration object specifying all the
parameters of BaggingIntentSlotEnsemble.


	models (List[Model]) – List of intent-slot model objects.









	
use_crf

	Whether to use CRF for word tagging task.


	Type

	bool










	
output_layer

	Output layer of intent-slot
model responsible for computing loss and predictions.


	Type

	IntentSlotOutputLayer










	
forward(*args, **kwargs) → Tuple[torch.Tensor, torch.Tensor][source]

	Call forward() method of each intent-slot sub-model by passing all
arguments and named arguments to the sub-models, collect the logits from
them and average their values.


	Returns

	Logits from the ensemble.



	Return type

	torch.Tensor










	
load_state_dict(state_dict: Dict[str, torch.Tensor], strict: bool = True)[source]

	Copies parameters and buffers from state_dict into
this module and its descendants. If strict is True, then
the keys of state_dict must exactly match the keys returned
by this module’s state_dict() function.


	Parameters

	
	state_dict (dict) – a dict containing parameters and
persistent buffers.


	strict (bool, optional) – whether to strictly enforce that the keys
in state_dict match the keys returned by this module’s
state_dict() function. Default: True






	Returns

	
	missing_keys is a list of str containing the missing keys


	unexpected_keys is a list of str containing the unexpected keys








	Return type

	NamedTuple with missing_keys and unexpected_keys fields










	
merge_sub_models() → None[source]

	Merges all sub-models’ transition matrices when using CRF.
Otherwise does nothing.






	
torchscriptify(tensorizers, traced_model)[source]

	








	
class pytext.models.ensembles.EnsembleModel(config: pytext.models.ensembles.ensemble.EnsembleModel.Config, models: List[pytext.models.model.Model], *args, **kwargs)[source]

	Bases: pytext.models.model.Model

Base class for ensemble models.


	Parameters

	
	config (Config) – Configuration object specifying all the parameters of
Ensemble.


	models (List[Model]) – List of sub-model objects.









	
output_layer

	Responsible for computing loss and predictions.


	Type

	OutputLayerBase










	
models

	ModuleList container for sub-model objects.


	Type

	nn.ModuleList]










	
arrange_model_context(tensor_dict)[source]

	




	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(*args, **kwargs)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.ensembles.ensemble.EnsembleModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], *args, **kwargs)[source]

	Factory method to construct an instance of Ensemble or one its derived
classes from the module’s config object and tensorizers
It creates sub-models in the ensemble using the sub-model’s configuration.


	Parameters

	
	config (Config) – Configuration object specifying all the
parameters of Ensemble.


	tensorizers (Dict[str, Tensorizer]) – Tensorizer specifying all the
parameters of the input features to the model.






	Returns

	An instance of Ensemble.



	Return type

	type










	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
merge_sub_models()[source]

	




	
save_modules(base_path: str = '', suffix: str = '') → None[source]

	Saves the modules of all sub_models in the Ensemble.


	Parameters

	
	base_path (str) – Path of base directory. Defaults to “”.


	suffix (str) – Suffix to add to the file name to save. Defaults to “”.













	
torchscriptify(tensorizers, traced_model)[source]

	




	
vocab_to_export(tensorizers)[source]

	













          

      

      

    

  

    
      
          
            
  
pytext.models.language_models package


Submodules




pytext.models.language_models.lmlstm module


	
class pytext.models.language_models.lmlstm.LMLSTM(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase = <pytext.config.field_config.WordFeatConfig object>, representation: pytext.models.representations.representation_base.RepresentationBase = <pytext.models.representations.bilstm.BiLSTM.Config object>, decoder: pytext.models.decoders.decoder_base.DecoderBase = <pytext.models.decoders.mlp_decoder.MLPDecoder.Config object>, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase = <pytext.models.output_layers.lm_output_layer.LMOutputLayer.Config object>, stateful: bool = False, exporter: object = <class 'pytext.exporters.exporter.ModelExporter'>)[source]

	Bases: pytext.models.model.BaseModel

LMLSTM implements a word-level language model that uses LSTMs to
represent the document.


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
caffe2_export(tensorizers, tensor_dict, path, export_onnx_path=None)[source]

	




	
classmethod checkTokenConfig(tokens: Optional[pytext.data.tensorizers.TokenTensorizer.Config])[source]

	




	
cpu()[source]

	Moves all model parameters and buffers to the CPU.


	Returns

	self



	Return type

	Module










	
forward(tokens: torch.Tensor, seq_len: torch.Tensor) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.language_models.lmlstm.LMLSTM.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
get_num_examples_from_batch(batch)[source]

	




	
init_hidden(bsz: int) → Tuple[torch.Tensor, torch.Tensor][source]

	Initialize the hidden states of the LSTM if the language model is
stateful.


	Parameters

	bsz (int) – Batch size.



	Returns

	Initialized hidden state and
cell state of the LSTM.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
vocab_to_export(tensorizers)[source]

	








	
pytext.models.language_models.lmlstm.repackage_hidden(hidden: Union[torch.Tensor, Tuple[torch.Tensor, ...]]) → Union[torch.Tensor, Tuple[torch.Tensor, ...]][source]

	Wraps hidden states in new Tensors, to detach them from their history.


	Parameters

	hidden (Union[torch.Tensor, Tuple[torch.Tensor, ..]]) – Tensor or a
tuple of tensors to repackage.



	Returns

	Repackaged output



	Return type

	Union[torch.Tensor, Tuple[torch.Tensor, ..]]












Module contents







          

      

      

    

  

    
      
          
            
  
pytext.models.output_layers package


Submodules




pytext.models.output_layers.distance_output_layer module


	
class pytext.models.output_layers.distance_output_layer.DenseRetrievalOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Union[pytext.loss.loss.BinaryCrossEntropyLoss, pytext.loss.loss.CosineEmbeddingLoss, pytext.loss.loss.MAELoss, pytext.loss.loss.MSELoss, pytext.loss.loss.NLLLoss] = None, score_threshold: bool = 0.9, score_type: pytext.models.output_layers.distance_output_layer.OutputScore = <OutputScore.norm_cosine: 2>)[source]

	Bases: pytext.models.output_layers.distance_output_layer.PairwiseCosineDistanceOutputLayer


	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], targets: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logits: torch.Tensor, targets: torch.Tensor, *args, **kwargs)[source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.distance_output_layer.OutputScore[source]

	Bases: enum.IntEnum

An enumeration.


	
norm_cosine = 2

	




	
raw_cosine = 1

	




	
sigmoid_cosine = 3

	








	
class pytext.models.output_layers.distance_output_layer.PairwiseCosineDistanceOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Union[pytext.loss.loss.BinaryCrossEntropyLoss, pytext.loss.loss.CosineEmbeddingLoss, pytext.loss.loss.MAELoss, pytext.loss.loss.MSELoss, pytext.loss.loss.NLLLoss] = None, score_threshold: bool = 0.9, score_type: pytext.models.output_layers.distance_output_layer.OutputScore = <OutputScore.norm_cosine: 2>)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase


	
classmethod from_config(config, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None)[source]

	




	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], targets: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logits: torch.Tensor, targets: torch.Tensor, *args, **kwargs)[source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
pytext.models.output_layers.distance_output_layer.get_norm_cosine_scores(cosine_sim_scores)[source]

	




	
pytext.models.output_layers.distance_output_layer.get_sigmoid_scores(cosine_sim_scores)[source]

	






pytext.models.output_layers.doc_classification_output_layer module


	
class pytext.models.output_layers.doc_classification_output_layer.BinaryClassificationOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer


	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	See OutputLayerBase.export_to_caffe2().






	
get_pred(logit, *args, **kwargs)[source]

	See OutputLayerBase.get_pred().






	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for document classification models.
It supports CrossEntropyLoss and BinaryCrossEntropyLoss per document.


	Parameters

	loss_fn (Union[CrossEntropyLoss, BinaryCrossEntropyLoss]) – The loss function to use for computing loss. Defaults to None.






	
loss_fn

	The loss function to use for computing loss.






	
classmethod from_config(config: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer.Config, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None)[source]

	




	
get_pred(logit, *args, **kwargs)[source]

	Compute and return prediction and scores from the model.

Prediction is computed using argmax over the document label/target space.

Scores are sigmoid or softmax scores over the model logits depending on
the loss component being used.


	Parameters

	logit (torch.Tensor) – Logits returned
DocModel.



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.doc_classification_output_layer.ClassificationScores(classes, score_function, score_function_dim=None)[source]

	Bases: torch.jit._script.ScriptModule






	
class pytext.models.output_layers.doc_classification_output_layer.MultiLabelOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer


	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	See OutputLayerBase.export_to_caffe2().






	
get_pred(logit, *args, **kwargs)[source]

	See OutputLayerBase.get_pred().






	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.doc_classification_output_layer.MulticlassOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer


	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	See OutputLayerBase.export_to_caffe2().






	
get_pred(logit, *args, **kwargs)[source]

	See OutputLayerBase.get_pred().






	
torchscript_predictions()[source]

	










pytext.models.output_layers.doc_regression_output_layer module


	
class pytext.models.output_layers.doc_regression_output_layer.PairwiseCosineRegressionOutputLayer(loss_fn: Union[pytext.loss.loss.MSELoss, pytext.loss.loss.MAELoss])[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for pair (two-tower) regression models. Accepts two embedding tensors,
and computes cosine similarity. The loss is between regression label and cosine
similarity.


	
classmethod from_config(config: pytext.models.output_layers.doc_regression_output_layer.PairwiseCosineRegressionOutputLayer.Config, **kwargs)[source]

	




	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], target: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	
	Parameters

	
	logits (Tuple[torch.Tensor, torch.Tensor]) – Logits returned from pairwise
model


	target (torch.Tensor) – Float target to compute loss against


	context (Optional[Dict[str, Any]]) – Context is a dictionary from data
handler


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logits, *args, **kwargs)[source]

	
	Parameters

	logits (Tuple[torch.Tensor, torch.Tensor]) – Logits returned from pairwise
model



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.doc_regression_output_layer.RegressionOutputLayer(loss_fn: pytext.loss.loss.MSELoss, squash_to_unit_range: bool = False)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for doc regression models. Currently only supports Mean Squared Error
loss.


	Parameters

	
	loss (MSELoss) – config for MSE loss


	squash_to_unit_range (bool) – whether to clamp the output to the range [0, 1],
via a sigmoid.









	
classmethod from_config(config: pytext.models.output_layers.doc_regression_output_layer.RegressionOutputLayer.Config)[source]

	




	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute regression loss from logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logit, *args, **kwargs)[source]

	Compute predictions and scores from the model (unlike in classification, where
prediction = “most likely class” and scores = “log probs”, here these are the
same values). If squash_to_unit_range is True, fit prediction to [0, 1] via
a sigmoid.


	Parameters

	logit (torch.Tensor) – Logits returned from the model.



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.doc_regression_output_layer.RegressionScores(squash_to_unit_range: bool)[source]

	Bases: torch.jit._script.ScriptModule








pytext.models.output_layers.intent_slot_output_layer module


	
class pytext.models.output_layers.intent_slot_output_layer.IntentSlotOutputLayer(doc_output: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer, word_output: pytext.models.output_layers.word_tagging_output_layer.WordTaggingOutputLayer)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for joint intent classification and slot-filling models.
Intent classification is a document classification problem and slot filling
is a word tagging problem. Thus terms these can be used interchangeably in the
documentation.


	Parameters

	
	doc_output (ClassificationOutputLayer) – Output layer for intent
classification task. See
ClassificationOutputLayer for
details.


	word_output (WordTaggingOutputLayer) – Output layer for slot filling task.
See WordTaggingOutputLayer for
details.









	
doc_output

	Output layer for intent classification task.


	Type

	type










	
word_output

	Output layer for slot filling task.


	Type

	type










	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: List[torch.Tensor], doc_out_name: str, word_out_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the intent slot output layer to Caffe2.
See OutputLayerBase.export_to_caffe2() for details.






	
classmethod from_config(config: pytext.models.output_layers.intent_slot_output_layer.IntentSlotOutputLayer.Config, doc_labels: pytext.data.utils.Vocabulary, word_labels: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], targets: Tuple[torch.Tensor, torch.Tensor], context: Dict[str, Any] = None, *args, **kwargs) → torch.Tensor[source]

	Compute and return the averaged intent and slot-filling loss.


	Parameters

	
	logit (Tuple[torch.Tensor, torch.Tensor]) – Logits returned by
JointModel. It is a tuple
containing logits for intent classification and slot filling.


	targets (Tuple[torch.Tensor, torch.Tensor]) – Tuple of target Tensors
containing true document label/target and true word labels/targets.


	context (Dict[str, Any]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.






	Returns

	Averaged intent and slot loss.



	Return type

	torch.Tensor










	
get_pred(logits: Tuple[torch.Tensor, torch.Tensor], targets: Optional[torch.Tensor] = None, context: Optional[Dict[str, Any]] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (Tuple[torch.Tensor, torch.Tensor]) – Logits returned by
JointModel. It’s tuple
containing logits for intent classification and slot filling.


	targets (Optional[torch.Tensor]) – Not applicable. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.intent_slot_output_layer.IntentSlotScores(doc_scores: torch.jit._script.ScriptModule, word_scores: torch.jit._script.ScriptModule)[source]

	Bases: torch.nn.modules.module.Module


	
forward(logits: Tuple[torch.Tensor, torch.Tensor], context: Dict[str, torch.Tensor]) → Tuple[List[Dict[str, float]], List[List[Dict[str, float]]]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.output_layers.lm_output_layer module


	
class pytext.models.output_layers.lm_output_layer.LMOutputLayer(target_names: List[str], loss_fn: pytext.loss.loss.Loss = None, config=None, pad_token_idx=-100)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for language models. It supports CrossEntropyLoss per word.


	Parameters

	loss_fn (CrossEntropyLoss) – Cross-entropy loss component. Defaults to None.






	
loss_fn

	Cross-entropy loss component for computing loss.






	
static calculate_perplexity(sequence_loss: torch.Tensor) → torch.Tensor[source]

	




	
classmethod from_config(config: pytext.models.output_layers.lm_output_layer.LMOutputLayer.Config, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None)[source]

	




	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Dict[str, Any], reduce=True) → torch.Tensor[source]

	Compute word prediction loss by comparing prediction of each word in the
sentence with the true word.


	Parameters

	
	logit (torch.Tensor) – Logit returned by
LMLSTM.


	targets (torch.Tensor) – Not applicable for language models.


	context (Dict[str, Any]) – Not applicable. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Word prediction loss.



	Return type

	torch.Tensor










	
get_pred(logits: torch.Tensor, *args, **kwargs) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.
Prediction is computed using argmax over the word label/target space.
Scores are softmax scores over the model logits.


	Parameters

	
	logits (torch.Tensor) – Logits returned
LMLSTM.


	targets (torch.Tensor) – True words.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]
















pytext.models.output_layers.multi_label_classification_layer module


	
class pytext.models.output_layers.multi_label_classification_layer.MultiLabelClassificationLayer(outputs: Dict[str, pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer], label_set_weights: Optional[Dict[str, float]] = None)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for multilabel sequence classification models.


	Parameters

	
	outputs (Dict[str, ClassificationOutputLayer]) – Output for multilabels


	label_weights (optional) – Dict of label_names along with the


	for label (weight) – 









	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: List[torch.Tensor], out_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the multilabel output layer to Caffe2.
See OutputLayerBase.export_to_caffe2() for details.






	
classmethod from_config(config: pytext.models.output_layers.multi_label_classification_layer.MultiLabelClassificationLayer.Config, label_tensorizers: [typing.Dict[str, pytext.data.tensorizers.Tensorizer]])[source]

	




	
get_loss(logits, targets: List[torch.Tensor], context: Optional[Dict[str, Any]] = None, *args, **kwargs) → torch.Tensor[source]

	Compute and return the averaged intent and slot-filling loss.


	Parameters

	
	logits (List[torch.Tensor]) – Logits returned by
MultiLabelDecoder. It’s list
containing logits for all label tasks here pTSR, autoUSM and EA.


	targets (List[torch.Tensor]) – Targets as computed by the true labels


	context (Optional[torch.Tensor]) – Not applicable. Defaults to None.






	Returns

	Averaged Loss across all label losses.



	Return type

	torch.Tensor










	
get_pred(logits: List[torch.Tensor], targets: List[torch.Tensor], context: Optional[Dict[str, Any]] = None, *args, **kwargs) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.

Prediction is computed using argmax over the document label/target space.

Scores are sigmoid or softmax scores over the model logits depending on
the loss component being used.


	Parameters

	
	logits (List[torch.Tensor]) – Logits returned by
MultiLabelDecoder. It’s list
containing logits for all label tasks here pTSR, autoUSM and EA.


	targets (List[torch.Tensor]) – Targets as computed by the true labels


	of logits corresponding the respective label. (ordering) – 


	context (Optional[torch.Tensor]) – Not applicable. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.multi_label_classification_layer.MultiLabelClassificationScores(scores: List[torch.jit._script.ScriptModule])[source]

	Bases: torch.nn.modules.module.Module


	
forward(logits: List[torch.Tensor]) → List[List[Dict[str, float]]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.output_layers.output_layer_base module


	
class pytext.models.output_layers.output_layer_base.OutputLayerBase(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.module.Module

Base class for all output layers in PyText. The responsibilities of this layer are



	Implement how loss is computed from logits and targets.


	Implement how to get predictions from logits.


	
	Implement the Caffe2 operator for performing the above tasks. This is

	used when PyText exports PyTorch model to Caffe2.













	Parameters

	loss_fn (type) – The loss function object to use for computing loss.
Defaults to None.






	
loss_fn

	The loss function object to use for computing loss.






	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the output layer to Caffe2 by manually adding the necessary operators
to the init_net and predict_net and, returns the list of external output
blobs to be added to the model. By default this does nothing, so any
sub-class must override this method (if necessary).

To learn about Caffe2 computation graphs and why we need two networks,
init_net and predict_net/exec_net read
https://caffe2.ai/docs/intro-tutorial#null__nets-and-operators.


	Parameters

	
	workspace (core.workspace) – Caffe2 workspace to use for adding the
operator. See https://caffe2.ai/docs/workspace.html to learn about
Caffe2 workspace.


	init_net (core.Net) – Caffe2 init_net to add the operator to.


	predict_net (core.Net) – Caffe2 predict_net to add the operator to.


	model_out (torch.Tensor) – Output logit Tensor from the model to .


	output_name (str) – Name of model_out to use in Caffe2 net.


	label_names (List[str]) – List of names of the targets/labels to
expose from the Caffe2 net.






	Returns

	
	List of output blobs that the output_layer

	generates.









	Return type

	List[core.BlobReference]










	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logit: torch.Tensor, targets: Optional[torch.Tensor] = None, context: Optional[Dict[str, Any]] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]
















pytext.models.output_layers.pairwise_ranking_output_layer module


	
class pytext.models.output_layers.pairwise_ranking_output_layer.PairwiseRankingOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase


	
classmethod from_config(config)[source]

	




	
get_pred(logit, targets, context)[source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]
















pytext.models.output_layers.squad_output_layer module


	
class pytext.models.output_layers.squad_output_layer.SquadOutputLayer(loss_fn: pytext.loss.loss.Loss, ignore_impossible: bool = True, pos_loss_weight: float = 0.5, has_answer_loss_weight: float = 0.5, has_answer_labels: Iterable[str] = ('False', 'True'), false_label: str = 'False', max_answer_len: int = 30, hard_weight: float = 0.0, is_kd: bool = False)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase


	
classmethod from_config(config, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[Iterable[str]] = None, is_kd: bool = False)[source]

	




	
get_loss(logits: Tuple[torch.Tensor, ...], targets: Tuple[torch.Tensor, ...], contexts: Optional[Dict[str, Any]] = None, *args, **kwargs) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.=






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_position_preds(start_pos_logits: torch.Tensor, end_pos_logits: torch.Tensor, max_span_length: int)[source]

	




	
get_pred(logits: torch.Tensor, targets: torch.Tensor, contexts: Dict[str, List[Any]]) → Tuple[Tuple[torch.Tensor, torch.Tensor], Tuple[torch.Tensor, torch.Tensor]][source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]
















pytext.models.output_layers.utils module


	
class pytext.models.output_layers.utils.OutputLayerUtils[source]

	Bases: object


	
static gen_additional_blobs(predict_net: caffe2.python.core.Net, probability_out, model_out: torch.Tensor, output_name: str, label_names: List[str]) → List[caffe2.python.core.BlobReference][source]

	Utility method to generate additional blobs for human readable result for
models that use explicit labels.










	
pytext.models.output_layers.utils.query_word_reprs(encoder_repr: torch.Tensor, token_indices: torch.Tensor) → torch.Tensor[source]

	Given an encoder_repr (B x T_1 x H) and token_indices (B x T_2) where T_2 <= T_1,
collect embeddings from encoder_repr pertaining to indices in token_indices. In the
context of fine-tuning pre-trained encoders on sequence labeling, our goal is to
build token-level representations as opposed to subword-level represenatations
for alignment with other token-level cues, such as dictionary features. Currently,
a token representation is built by taking its first subword representation.








pytext.models.output_layers.word_tagging_output_layer module


	
class pytext.models.output_layers.word_tagging_output_layer.CRFOutputLayer(num_tags, labels: pytext.data.utils.Vocabulary, *args)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for word tagging models that use Conditional Random Field.


	Parameters

	num_tags (int) – Total number of possible word tags.






	
num_tags

	Total number of possible word tags.






	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the CRF output layer to Caffe2.
See OutputLayerBase.export_to_caffe2() for details.






	
classmethod from_config(config: pytext.config.component.ComponentMeta.__new__.<locals>.Config, labels: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Dict[str, Any], reduce=True)[source]

	Compute word tagging loss by using CRF.


	Parameters

	
	logit (torch.Tensor) – Logit returned by
WordTaggingModel.


	targets (torch.Tensor) – True document label/target.


	context (Dict[str, Any]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
get_pred(logit: torch.Tensor, target: Optional[torch.Tensor] = None, context: Optional[Dict[str, Any]] = None)[source]

	Compute and return prediction and scores from the model.

Prediction is computed using CRF decoding.

Scores are softmax scores over the model logits where the logits are
computed by rearranging the word logits such that decoded word tag has
the highest valued logits. This is done because with CRF, the highest valued
word tag for a given may not be part of the overall set of word tags. In
order for argmax to work, we rearrange the logit values.


	Parameters

	
	logit (torch.Tensor) – Logits returned
WordTaggingModel.


	target (torch.Tensor) – Not applicable. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.word_tagging_output_layer.CRFWordTaggingScores(classes: List[str], crf)[source]

	Bases: pytext.models.output_layers.word_tagging_output_layer.WordTaggingScores


	
forward(logits: torch.Tensor, context: Dict[str, torch.Tensor]) → List[List[Dict[str, float]]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.output_layers.word_tagging_output_layer.WordTaggingOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for word tagging models. It supports CrossEntropyLoss per word.


	Parameters

	loss_fn (CrossEntropyLoss) – Cross-entropy loss component. Defaults to None.






	
loss_fn

	Cross-entropy loss component.






	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the word tagging output layer to Caffe2.






	
classmethod from_config(config: pytext.models.output_layers.word_tagging_output_layer.WordTaggingOutputLayer.Config, labels: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(logit: torch.Tensor, target: Union[torch.Tensor, Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], context: Dict[str, Any], reduce: bool = True) → torch.Tensor[source]

	Compute word tagging loss by comparing prediction of each word in the
sentence with its true label/target.


	Parameters

	
	logit (torch.Tensor) – Logit returned by
WordTaggingModel.


	targets (torch.Tensor) – True document label/target.


	context (Dict[str, Any]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Word tagging loss for all words in the sentence.



	Return type

	torch.Tensor










	
get_pred(logit: torch.Tensor, *args, **kwargs) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.
Prediction is computed using argmax over the word label/target space.
Scores are softmax scores over the model logits.


	Parameters

	logit (torch.Tensor) – Logits returned
WordTaggingModel.



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.word_tagging_output_layer.WordTaggingScores(classes)[source]

	Bases: torch.nn.modules.module.Module


	
forward(logits: torch.Tensor, context: Optional[Dict[str, torch.Tensor]] = None) → List[List[Dict[str, float]]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














Module contents


	
class pytext.models.output_layers.OutputLayerBase(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.module.Module

Base class for all output layers in PyText. The responsibilities of this layer are



	Implement how loss is computed from logits and targets.


	Implement how to get predictions from logits.


	
	Implement the Caffe2 operator for performing the above tasks. This is

	used when PyText exports PyTorch model to Caffe2.













	Parameters

	loss_fn (type) – The loss function object to use for computing loss.
Defaults to None.






	
loss_fn

	The loss function object to use for computing loss.






	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the output layer to Caffe2 by manually adding the necessary operators
to the init_net and predict_net and, returns the list of external output
blobs to be added to the model. By default this does nothing, so any
sub-class must override this method (if necessary).

To learn about Caffe2 computation graphs and why we need two networks,
init_net and predict_net/exec_net read
https://caffe2.ai/docs/intro-tutorial#null__nets-and-operators.


	Parameters

	
	workspace (core.workspace) – Caffe2 workspace to use for adding the
operator. See https://caffe2.ai/docs/workspace.html to learn about
Caffe2 workspace.


	init_net (core.Net) – Caffe2 init_net to add the operator to.


	predict_net (core.Net) – Caffe2 predict_net to add the operator to.


	model_out (torch.Tensor) – Output logit Tensor from the model to .


	output_name (str) – Name of model_out to use in Caffe2 net.


	label_names (List[str]) – List of names of the targets/labels to
expose from the Caffe2 net.






	Returns

	
	List of output blobs that the output_layer

	generates.









	Return type

	List[core.BlobReference]










	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logit: torch.Tensor, targets: Optional[torch.Tensor] = None, context: Optional[Dict[str, Any]] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.CRFOutputLayer(num_tags, labels: pytext.data.utils.Vocabulary, *args)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for word tagging models that use Conditional Random Field.


	Parameters

	num_tags (int) – Total number of possible word tags.






	
num_tags

	Total number of possible word tags.






	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the CRF output layer to Caffe2.
See OutputLayerBase.export_to_caffe2() for details.






	
classmethod from_config(config: pytext.config.component.ComponentMeta.__new__.<locals>.Config, labels: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Dict[str, Any], reduce=True)[source]

	Compute word tagging loss by using CRF.


	Parameters

	
	logit (torch.Tensor) – Logit returned by
WordTaggingModel.


	targets (torch.Tensor) – True document label/target.


	context (Dict[str, Any]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
get_pred(logit: torch.Tensor, target: Optional[torch.Tensor] = None, context: Optional[Dict[str, Any]] = None)[source]

	Compute and return prediction and scores from the model.

Prediction is computed using CRF decoding.

Scores are softmax scores over the model logits where the logits are
computed by rearranging the word logits such that decoded word tag has
the highest valued logits. This is done because with CRF, the highest valued
word tag for a given may not be part of the overall set of word tags. In
order for argmax to work, we rearrange the logit values.


	Parameters

	
	logit (torch.Tensor) – Logits returned
WordTaggingModel.


	target (torch.Tensor) – Not applicable. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.ClassificationOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for document classification models.
It supports CrossEntropyLoss and BinaryCrossEntropyLoss per document.


	Parameters

	loss_fn (Union[CrossEntropyLoss, BinaryCrossEntropyLoss]) – The loss function to use for computing loss. Defaults to None.






	
loss_fn

	The loss function to use for computing loss.






	
classmethod from_config(config: pytext.models.output_layers.doc_classification_output_layer.ClassificationOutputLayer.Config, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None)[source]

	




	
get_pred(logit, *args, **kwargs)[source]

	Compute and return prediction and scores from the model.

Prediction is computed using argmax over the document label/target space.

Scores are sigmoid or softmax scores over the model logits depending on
the loss component being used.


	Parameters

	logit (torch.Tensor) – Logits returned
DocModel.



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.RegressionOutputLayer(loss_fn: pytext.loss.loss.MSELoss, squash_to_unit_range: bool = False)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for doc regression models. Currently only supports Mean Squared Error
loss.


	Parameters

	
	loss (MSELoss) – config for MSE loss


	squash_to_unit_range (bool) – whether to clamp the output to the range [0, 1],
via a sigmoid.









	
classmethod from_config(config: pytext.models.output_layers.doc_regression_output_layer.RegressionOutputLayer.Config)[source]

	




	
get_loss(logit: torch.Tensor, target: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute regression loss from logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logit, *args, **kwargs)[source]

	Compute predictions and scores from the model (unlike in classification, where
prediction = “most likely class” and scores = “log probs”, here these are the
same values). If squash_to_unit_range is True, fit prediction to [0, 1] via
a sigmoid.


	Parameters

	logit (torch.Tensor) – Logits returned from the model.



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.WordTaggingOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for word tagging models. It supports CrossEntropyLoss per word.


	Parameters

	loss_fn (CrossEntropyLoss) – Cross-entropy loss component. Defaults to None.






	
loss_fn

	Cross-entropy loss component.






	
export_to_caffe2(workspace: <module 'caffe2.python.workspace' from '/home/docs/checkouts/readthedocs.org/user_builds/pytext/envs/master/lib/python3.7/site-packages/caffe2/python/workspace.py'>, init_net: caffe2.python.core.Net, predict_net: caffe2.python.core.Net, model_out: torch.Tensor, output_name: str) → List[caffe2.python.core.BlobReference][source]

	Exports the word tagging output layer to Caffe2.






	
classmethod from_config(config: pytext.models.output_layers.word_tagging_output_layer.WordTaggingOutputLayer.Config, labels: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(logit: torch.Tensor, target: Union[torch.Tensor, Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], context: Dict[str, Any], reduce: bool = True) → torch.Tensor[source]

	Compute word tagging loss by comparing prediction of each word in the
sentence with its true label/target.


	Parameters

	
	logit (torch.Tensor) – Logit returned by
WordTaggingModel.


	targets (torch.Tensor) – True document label/target.


	context (Dict[str, Any]) – Context is a dictionary of items
that’s passed as additional metadata. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Word tagging loss for all words in the sentence.



	Return type

	torch.Tensor










	
get_pred(logit: torch.Tensor, *args, **kwargs) → Tuple[torch.Tensor, torch.Tensor][source]

	Compute and return prediction and scores from the model.
Prediction is computed using argmax over the word label/target space.
Scores are softmax scores over the model logits.


	Parameters

	logit (torch.Tensor) – Logits returned
WordTaggingModel.



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
torchscript_predictions()[source]

	








	
class pytext.models.output_layers.PairwiseRankingOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase


	
classmethod from_config(config)[source]

	




	
get_pred(logit, targets, context)[source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.PairwiseCosineDistanceOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Union[pytext.loss.loss.BinaryCrossEntropyLoss, pytext.loss.loss.CosineEmbeddingLoss, pytext.loss.loss.MAELoss, pytext.loss.loss.MSELoss, pytext.loss.loss.NLLLoss] = None, score_threshold: bool = 0.9, score_type: pytext.models.output_layers.distance_output_layer.OutputScore = <OutputScore.norm_cosine: 2>)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase


	
classmethod from_config(config, metadata: Optional[pytext.fields.field.FieldMeta] = None, labels: Optional[pytext.data.utils.Vocabulary] = None)[source]

	




	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], targets: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logits: torch.Tensor, targets: torch.Tensor, *args, **kwargs)[source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.PairwiseCosineRegressionOutputLayer(loss_fn: Union[pytext.loss.loss.MSELoss, pytext.loss.loss.MAELoss])[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Output layer for pair (two-tower) regression models. Accepts two embedding tensors,
and computes cosine similarity. The loss is between regression label and cosine
similarity.


	
classmethod from_config(config: pytext.models.output_layers.doc_regression_output_layer.PairwiseCosineRegressionOutputLayer.Config, **kwargs)[source]

	




	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], target: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	
	Parameters

	
	logits (Tuple[torch.Tensor, torch.Tensor]) – Logits returned from pairwise
model


	target (torch.Tensor) – Float target to compute loss against


	context (Optional[Dict[str, Any]]) – Context is a dictionary from data
handler


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logits, *args, **kwargs)[source]

	
	Parameters

	logits (Tuple[torch.Tensor, torch.Tensor]) – Logits returned from pairwise
model



	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.DenseRetrievalOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Union[pytext.loss.loss.BinaryCrossEntropyLoss, pytext.loss.loss.CosineEmbeddingLoss, pytext.loss.loss.MAELoss, pytext.loss.loss.MSELoss, pytext.loss.loss.NLLLoss] = None, score_threshold: bool = 0.9, score_type: pytext.models.output_layers.distance_output_layer.OutputScore = <OutputScore.norm_cosine: 2>)[source]

	Bases: pytext.models.output_layers.distance_output_layer.PairwiseCosineDistanceOutputLayer


	
get_loss(logits: Tuple[torch.Tensor, torch.Tensor], targets: torch.Tensor, context: Optional[Dict[str, Any]] = None, reduce: bool = True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor










	
get_pred(logits: torch.Tensor, targets: torch.Tensor, *args, **kwargs)[source]

	Compute and return prediction and scores from the model.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	targets (Optional[torch.Tensor]) – True label/target. Only used by
LMOutputLayer. Defaults to None.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.






	Returns

	Model prediction and scores.



	Return type

	Tuple[torch.Tensor, torch.Tensor]














	
class pytext.models.output_layers.OutputLayerUtils[source]

	Bases: object


	
static gen_additional_blobs(predict_net: caffe2.python.core.Net, probability_out, model_out: torch.Tensor, output_name: str, label_names: List[str]) → List[caffe2.python.core.BlobReference][source]

	Utility method to generate additional blobs for human readable result for
models that use explicit labels.















          

      

      

    

  

    
      
          
            
  
pytext.models.qna package


Submodules




pytext.models.qna.bert_squad_qa module


	
class pytext.models.qna.bert_squad_qa.BertSquadQAModel(encoder: torch.nn.modules.module.Module, decoder: torch.nn.modules.module.Module, has_ans_decoder: torch.nn.modules.module.Module, output_layer: torch.nn.modules.module.Module, stage: pytext.common.constants.Stage = <Stage.TRAIN: 'Training'>, is_kd: bool = False)[source]

	Bases: pytext.models.bert_classification_models.NewBertModel


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(*inputs)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.qna.bert_squad_qa.BertSquadQAModel.Config, tensorizers)[source]

	










pytext.models.qna.dr_qa module


	
class pytext.models.qna.dr_qa.DrQAModel(dropout: torch.nn.modules.module.Module, embedding: torch.nn.modules.module.Module, ques_rnn: torch.nn.modules.module.Module, doc_rnn: torch.nn.modules.module.Module, ques_self_attn: torch.nn.modules.module.Module, ques_aligned_doc_attn: torch.nn.modules.module.Module, start_attn: torch.nn.modules.module.Module, end_attn: torch.nn.modules.module.Module, doc_rep_pool: torch.nn.modules.module.Module, has_ans_decoder: torch.nn.modules.module.Module, output_layer: torch.nn.modules.module.Module, is_kd: bool = False)[source]

	Bases: pytext.models.model.BaseModel


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
classmethod create_embedding(model_config: pytext.models.qna.dr_qa.DrQAModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
forward(doc_tokens: torch.Tensor, doc_seq_len: torch.Tensor, doc_mask: torch.Tensor, ques_tokens: torch.Tensor, ques_seq_len: torch.Tensor, ques_mask: torch.Tensor) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.qna.dr_qa.DrQAModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
pytext.models.representations package


Subpackages



	pytext.models.representations.transformer package
	Submodules

	pytext.models.representations.transformer.multihead_attention module

	pytext.models.representations.transformer.multihead_linear_attention module

	pytext.models.representations.transformer.positional_embedding module

	pytext.models.representations.transformer.representation module

	pytext.models.representations.transformer.residual_mlp module

	pytext.models.representations.transformer.sentence_encoder module

	pytext.models.representations.transformer.transformer module

	Module contents












Submodules




pytext.models.representations.attention module


	
class pytext.models.representations.attention.DotProductSelfAttention(input_dim)[source]

	Bases: pytext.models.module.Module

Given vector w and token vectors = {t1, t2, …, t_n}, compute self attention
weights to weighs the tokens
* a_j = softmax(w . t_j)


	
forward(tokens, tokens_mask)[source]

	
	Input:

	x: batch_size * seq_len * input_dim
x_mask: batch_size * seq_len (1 for padding, 0 for true)



	Output:

	alpha: batch_size * seq_len










	
classmethod from_config(config: pytext.models.representations.attention.DotProductSelfAttention.Config)[source]

	








	
class pytext.models.representations.attention.MultiplicativeAttention(p_hidden_dim, q_hidden_dim, normalize)[source]

	Bases: pytext.models.module.Module

Given sequence P and vector q, computes attention weights for each element
in P by matching q with each element in P using multiplicative attention.
* a_i = softmax(p_i . W . q)


	
forward(p_seq: torch.Tensor, q: torch.Tensor, p_mask: torch.Tensor)[source]

	
	Input:

	p_seq: batch_size * p_seq_len * p_hidden_dim
q: batch_size * q_hidden_dim
p_mask: batch_size * p_seq_len (1 for padding, 0 for true)



	Output:

	attn_scores: batch_size * p_seq_len










	
classmethod from_config(config: pytext.models.representations.attention.MultiplicativeAttention.Config)[source]

	








	
class pytext.models.representations.attention.SequenceAlignedAttention(proj_dim)[source]

	Bases: pytext.models.module.Module

Given sequences P and Q, computes attention weights for each element in P by
matching Q with each element in P.
* a_i_j = softmax(p_i . q_j) where softmax is computed by summing over q_j


	
forward(p: torch.Tensor, q: torch.Tensor, q_mask: torch.Tensor)[source]

	
	Input:

	p: batch_size * p_seq_len * dim
q: batch_size * q_seq_len * dim
q_mask: batch_size * q_seq_len (1 for padding, 0 for true)



	Output:

	matched_seq: batch_size * doc_seq_len * dim










	
classmethod from_config(config: pytext.models.representations.attention.SequenceAlignedAttention.Config)[source]

	










pytext.models.representations.augmented_lstm module


	
class pytext.models.representations.augmented_lstm.AugmentedLSTM(config: pytext.models.representations.augmented_lstm.AugmentedLSTM.Config, embed_dim: int, padding_value: float = 0.0)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

AugmentedLSTM implements a generic AugmentedLSTM representation layer.
AugmentedLSTM is an LSTM which optionally appends
an optional highway network to the output layer.
Furthermore the dropout controlls the level of variational dropout done.


	Parameters

	
	config (Config) – Configuration object of type BiLSTM.Config.


	embed_dim (int) – The number of expected features in the input.


	padding_value (float) – Value for the padded elements. Defaults to 0.0.









	
padding_value

	Value for the padded elements.


	Type

	float










	
forward_layers

	A module list of unidirectional AugmentedLSTM
layers moving forward in time.


	Type

	nn.ModuleList










	
backward_layers

	A module list of unidirectional AugmentedLSTM
layers moving backward in time.


	Type

	nn.ModuleList










	
representation_dim

	The calculated dimension of the output features
of AugmentedLSTM.


	Type

	int










	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor, states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None) → Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Given an input batch of sequential data such as word embeddings, produces
a AugmentedLSTM representation of the sequential input and new state
tensors.


	Parameters

	
	embedded_tokens (torch.Tensor) – Input tensor of shape
(bsize x seq_len x input_dim).


	seq_lengths (torch.Tensor) – List of sequences lengths of each batch element.


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors containing
the initial hidden state and the cell state of each element in
the batch. Each of these tensors have a dimension of
(bsize x num_layers x num_directions * nhid). Defaults to None.






	Returns

	AgumentedLSTM representation of input and
the state of the LSTM t = seq_len.
Shape of representation is (bsize x seq_len x representation_dim).
Shape of each state is (bsize x num_layers * num_directions x nhid).



	Return type

	Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]














	
class pytext.models.representations.augmented_lstm.AugmentedLSTMCell(embed_dim: int, lstm_dim: int, use_highway: bool, use_bias: bool = True)[source]

	Bases: torch.nn.modules.module.Module

AugmentedLSTMCell implements a AugmentedLSTM cell.
:param embed_dim: The number of expected features in the input.
:type embed_dim: int
:param lstm_dim: Number of features in the hidden state of the LSTM.
:type lstm_dim: int
:param Defaults to 32.:
:param use_highway: If True we append a highway network to the
:type use_highway: bool
:param outputs of the LSTM.:
:param use_bias: If True we use a bias in our LSTM calculations, otherwise
:type use_bias: bool
:param we don’t.:


	
input_linearity

	Fused weight matrix which
computes a linear function over the input.


	Type

	nn.Module










	
state_linearity

	Fused weight matrix which
computes a linear function over the states.


	Type

	nn.Module










	
forward(x: torch.Tensor, states=typing.Tuple[torch.Tensor, torch.Tensor], variational_dropout_mask: Optional[torch.Tensor] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Warning: DO NOT USE THIS LAYER DIRECTLY, INSTEAD USE the AugmentedLSTM class


	Parameters

	
	x (torch.Tensor) – Input tensor of shape
(bsize x input_dim).


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors containing
the hidden state and the cell state of each element in
the batch. Each of these tensors have a dimension of
(bsize x nhid). Defaults to None.






	Returns

	Returned states. Shape of each state is (bsize x nhid).



	Return type

	Tuple[torch.Tensor, torch.Tensor]










	
reset_parameters()[source]

	








	
class pytext.models.representations.augmented_lstm.AugmentedLSTMUnidirectional(embed_dim: int, lstm_dim: int, go_forward: bool = True, recurrent_dropout_probability: float = 0.0, use_highway: bool = True, use_input_projection_bias: bool = True)[source]

	Bases: torch.nn.modules.module.Module

AugmentedLSTMUnidirectional implements a one-layer single directional
AugmentedLSTM layer. AugmentedLSTM is an LSTM which optionally
appends an optional highway network to the output layer. Furthermore the
dropout controlls the level of variational dropout done.


	Parameters

	
	embed_dim (int) – The number of expected features in the input.


	lstm_dim (int) – Number of features in the hidden state of the LSTM.
Defaults to 32.


	go_forward (bool) – Whether to compute features left to right (forward)
or right to left (backward).


	recurrent_dropout_probability (float) – Variational dropout probability
to use. Defaults to 0.0.


	use_highway (bool) – If True we append a highway network to the
outputs of the LSTM.


	use_input_projection_bias (bool) – If True we use a bias in
our LSTM calculations, otherwise we don’t.









	
cell

	AugmentedLSTMCell that is applied at every timestep.


	Type

	AugmentedLSTMCell










	
forward(inputs: torch.nn.utils.rnn.PackedSequence, states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None) → Tuple[torch.nn.utils.rnn.PackedSequence, Tuple[torch.Tensor, torch.Tensor]][source]

	Warning: DO NOT USE THIS LAYER DIRECTLY, INSTEAD USE the AugmentedLSTM class

Given an input batch of sequential data such as word embeddings, produces
a single layer unidirectional AugmentedLSTM representation of the sequential
input and new state tensors.


	Parameters

	
	inputs (PackedSequence) – Input tensor of shape
(bsize x seq_len x input_dim).


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors containing
the initial hidden state and the cell state of each element in
the batch. Each of these tensors have a dimension of
(1 x bsize x num_directions * nhid). Defaults to None.






	Returns

	AgumentedLSTM representation of input and the
state of the LSTM t = seq_len.
Shape of representation is (bsize x seq_len x representation_dim).
Shape of each state is (1 x bsize x nhid).



	Return type

	Tuple[PackedSequence, Tuple[torch.Tensor, torch.Tensor]]










	
get_dropout_mask(dropout_probability: float, tensor_for_masking: torch.Tensor) → torch.Tensor[source]

	










pytext.models.representations.bilstm module


	
class pytext.models.representations.bilstm.BiLSTM(config: pytext.models.representations.bilstm.BiLSTM.Config, embed_dim: int, padding_value: float = 0.0)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

BiLSTM implements a multi-layer bidirectional LSTM representation layer
preceded by a dropout layer.


	Parameters

	
	config (Config) – Configuration object of type BiLSTM.Config.


	embed_dim (int) – The number of expected features in the input.


	padding_value (float) – Value for the padded elements. Defaults to 0.0.









	
padding_value

	Value for the padded elements.


	Type

	float










	
dropout

	Dropout layer preceding the LSTM.


	Type

	nn.Dropout










	
lstm

	LSTM layer that operates on the inputs.


	Type

	nn.LSTM










	
representation_dim

	The calculated dimension of the output features
of BiLSTM.


	Type

	int










	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor, states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None) → Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Given an input batch of sequential data such as word embeddings, produces
a bidirectional LSTM representation of the sequential input and new state
tensors.


	Parameters

	
	embedded_tokens (torch.Tensor) – Input tensor of shape
(bsize x seq_len x input_dim).


	seq_lengths (torch.Tensor) – List of sequences lengths of each batch element.


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors containing
the initial hidden state and the cell state of each element in
the batch. Each of these tensors have a dimension of
(bsize x num_layers * num_directions x nhid). Defaults to None.






	Returns

	
	Bidirectional

	LSTM representation of input and the state of the LSTM t = seq_len.
Shape of representation is (bsize x seq_len x representation_dim).
Shape of each state is (bsize x num_layers * num_directions x nhid).









	Return type

	Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]
















pytext.models.representations.bilstm_doc_attention module


	
class pytext.models.representations.bilstm_doc_attention.BiLSTMDocAttention(config: pytext.models.representations.bilstm_doc_attention.BiLSTMDocAttention.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

BiLSTMDocAttention implements a multi-layer bidirectional LSTM based
representation for documents with or without pooling. The pooling can be
max pooling, mean pooling or self attention.


	Parameters

	
	config (Config) – Configuration object of type BiLSTMDocAttention.Config.


	embed_dim (int) – The number of expected features in the input.









	
dropout

	Dropout layer preceding the LSTM.


	Type

	nn.Dropout










	
lstm

	Module that implements the LSTM.


	Type

	nn.Module










	
attention

	Module that implements the attention or pooling.


	Type

	nn.Module










	
dense

	Module that implements the non-linear projection over
attended representation.


	Type

	nn.Module










	
representation_dim

	The calculated dimension of the output features
of the BiLSTMDocAttention representation.


	Type

	int










	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor, *args, states: Tuple[torch.Tensor, torch.Tensor] = None) → Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Given an input batch of sequential data such as word embeddings, produces
a bidirectional LSTM representation with or without pooling of the
sequential input and new state tensors.


	Parameters

	
	embedded_tokens (torch.Tensor) – Input tensor of shape
(bsize x seq_len x input_dim).


	seq_lengths (torch.Tensor) – List of sequences lengths of each batch element.


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors containing
the initial hidden state and the cell state of each element in
the batch. Each of these tensors have a dimension of
(bsize x num_layers * num_directions x nhid). Defaults to None.






	Returns

	
	Bidirectional

	LSTM representation of input and the state of the LSTM at t = seq_len.









	Return type

	Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]
















pytext.models.representations.bilstm_doc_slot_attention module


	
class pytext.models.representations.bilstm_doc_slot_attention.BiLSTMDocSlotAttention(config: pytext.models.representations.bilstm_doc_slot_attention.BiLSTMDocSlotAttention.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

BiLSTMDocSlotAttention implements a multi-layer bidirectional LSTM based
representation with support for various attention mechanisms.

In default mode, when attention configuration is not provided, it behaves
like a multi-layer LSTM encoder and returns the output features from the
last layer of the LSTM, for each t. When document_attention configuration is
provided, it produces a fixed-sized document representation. When
slot_attention configuration is provide, it attends on output of each cell
of LSTM module to produce a fixed sized word representation.


	Parameters

	
	config (Config) – Configuration object of type
BiLSTMDocSlotAttention.Config.


	embed_dim (int) – The number of expected features in the input.









	
dropout

	Dropout layer preceding the LSTM.


	Type

	nn.Dropout










	
relu

	An instance of the ReLU layer.


	Type

	nn.ReLU










	
lstm

	Module that implements the LSTM.


	Type

	nn.Module










	
use_doc_attention

	If True, indicates using document attention.


	Type

	bool










	
doc_attention

	Module that implements document attention.


	Type

	nn.Module










	
self.projection_d

	A sequence of dense layers for
projection over document representation.


	Type

	nn.Sequential










	
use_word_attention

	If True, indicates using word attention.


	Type

	bool










	
word_attention

	Module that implements word attention.


	Type

	nn.Module










	
self.projection_w

	A sequence of dense layers for
projection over word representation.


	Type

	nn.Sequential










	
representation_dim

	The calculated dimension of the output features
of the BiLSTMDocAttention representation.


	Type

	int










	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor, *args, states: torch.Tensor = None) → Tuple[torch.Tensor, torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Given an input batch of sequential data such as word embeddings, produces
a bidirectional LSTM representation the appropriate attention.


	Parameters

	
	embedded_tokens (torch.Tensor) – Input tensor of shape
(bsize x seq_len x input_dim).


	seq_lengths (torch.Tensor) – List of sequences lengths of each batch
element.


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors
containing the initial hidden state and the cell state of each
element in the batch. Each of these tensors have a dimension of
(bsize x num_layers * num_directions x nhid). Defaults to None.






	Returns

	Tensors containing the document and the word representation of
the input.



	Return type

	Tuple[torch.Tensor, torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]
















pytext.models.representations.bilstm_slot_attn module


	
class pytext.models.representations.bilstm_slot_attn.BiLSTMSlotAttention(config: pytext.models.representations.bilstm_slot_attn.BiLSTMSlotAttention.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

BiLSTMSlotAttention implements a multi-layer bidirectional LSTM based
representation with attention over slots.


	Parameters

	
	config (Config) – Configuration object of type BiLSTMSlotAttention.Config.


	embed_dim (int) – The number of expected features in the input.









	
dropout

	Dropout layer preceding the LSTM.


	Type

	nn.Dropout










	
lstm

	Module that implements the LSTM.


	Type

	nn.Module










	
attention

	Module that implements the attention.


	Type

	nn.Module










	
dense

	Module that implements the non-linear projection over
attended representation.


	Type

	nn.Module










	
representation_dim

	The calculated dimension of the output features
of the SlotAttention representation.


	Type

	int










	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor, *args, states: torch.Tensor = None, **kwargs) → torch.Tensor[source]

	Given an input batch of sequential data such as word embeddings, produces
a bidirectional LSTM representation with or without Slot attention.


	Parameters

	
	embedded_tokens (torch.Tensor) – Input tensor of shape
(bsize x seq_len x input_dim).


	seq_lengths (torch.Tensor) – List of sequences lengths of each batch
element.


	states (Tuple[torch.Tensor, torch.Tensor]) – Tuple of tensors containing
the initial hidden state and the cell state of each element in
the batch. Each of these tensors have a dimension of
(bsize x num_layers * num_directions x nhid). Defaults to None.






	Returns

	
	Bidirectional LSTM representation of input with or

	without slot attention.









	Return type

	torch.Tensor
















pytext.models.representations.biseqcnn module


	
class pytext.models.representations.biseqcnn.BSeqCNNRepresentation(config: pytext.models.representations.biseqcnn.BSeqCNNRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

This class is an implementation of the paper https://arxiv.org/pdf/1606.07783.
It is a bidirectional CNN model that captures context like RNNs do.

The module expects that input mini-batch is already padded.

TODO: Current implementation has a single layer conv-maxpool operation.


	
forward(inputs: torch.Tensor, *args) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.biseqcnn.ContextualWordConvolution(in_channels: int, out_channels: int, kernel_sizes: List[int])[source]

	Bases: torch.nn.modules.module.Module


	
forward(words: torch.Tensor)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.contextual_intent_slot_rep module


	
class pytext.models.representations.contextual_intent_slot_rep.ContextualIntentSlotRepresentation(config: pytext.models.representations.contextual_intent_slot_rep.ContextualIntentSlotRepresentation.Config, embed_dim: Tuple[int, ...])[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

Representation for a contextual intent slot model

The inputs are two embeddings: word level embedding containing dictionary features,
sequence (contexts) level embedding. See following diagram for the representation
implementation that combines the two embeddings. Seq_representation is concatenated
with word_embeddings.

+-----------+
| word_embed|--------------------------->+   +--------------------+
+-----------+                            |   | doc_representation |
+-----------+   +-------------------+    |-->+--------------------+
| seq_embed |-->| seq_representation|--->+   | word_representation|
+-----------+   +-------------------+        +--------------------+
                                              joint_representation






	
forward(word_seq_embed: Tuple[torch.Tensor, torch.Tensor], word_lengths: torch.Tensor, seq_lengths: torch.Tensor, *args) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.deepcnn module


	
class pytext.models.representations.deepcnn.DeepCNNRepresentation(config: pytext.models.representations.deepcnn.DeepCNNRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

DeepCNNRepresentation implements CNN representation layer
preceded by a dropout layer. CNN representation layer is based on the encoder
in the architecture proposed by Gehring et. al. in Convolutional Sequence to
Sequence Learning.


	Parameters

	
	config (Config) – Configuration object of type DeepCNNRepresentation.Config.


	embed_dim (int) – The number of expected features in the input.









	
forward(inputs: torch.Tensor, *args) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.deepcnn.SeparableConv1d(input_channels: int, output_channels: int, kernel_size: int, padding: int, dilation: int, bottleneck: int)[source]

	Bases: torch.nn.modules.module.Module

Implements a 1d depthwise separable convolutional layer. In regular convolutional
layers, the input channels are mixed with each other to produce each output channel.
Depthwise separable convolutions decompose this process into two smaller
convolutions – a depthwise and pointwise convolution.

The depthwise convolution spatially convolves each input channel separately,
then the pointwise convolution projects this result into a new channel space.
This process reduces the number of FLOPS used to compute a convolution and also
exhibits a regularization effect. The general behavior – including the input
parameters – is equivalent to nn.Conv1d.

bottleneck controls the behavior of the pointwise convolution. Instead of
upsampling directly, we split the pointwise convolution into two pieces: the first
convolution downsamples into a (sufficiently small) low dimension and the
second convolution upsamples into the target (higher) dimension. Creating this
bottleneck significantly cuts the number of parameters with minimal loss
in performance.


	
forward(x)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.deepcnn.Trim1d(trim)[source]

	Bases: torch.nn.modules.module.Module

Trims a 1d convolutional output. Used to implement history-padding
by removing excess padding from the right.


	
forward(x)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
pytext.models.representations.deepcnn.create_conv_package(index: int, activation: pytext.config.module_config.Activation, in_channels: int, out_channels: int, kernel_size: int, causal: bool, dilated: bool, separable: bool, bottleneck: int, weight_norm: bool)[source]

	Creates a convolutional layer with the specified arguments.


	Parameters

	
	index (int) – Index of a convolutional layer in the stack.


	activation (Activation) – Activation function.


	in_channels (int) – Number of input channels.


	out_channels (int) – Number of output channels.


	kernel_size (int) – Size of 1d convolutional filter.


	causal (bool) – Whether the convolution is causal or not. If set, it


	for the temporal ordering of the inputs. (accounts) – 


	dilated (bool) – Whether the convolution is dilated or not. If set,


	receptive field of the convolutional stack grows exponentially. (the) – 


	separable (bool) – Whether to use depthwise separable convolutions


	not -- see SeparableConv1d. (or) – 


	bottleneck (int) – Bottleneck channel dimension for depthwise separable


	See SeparableConv1d for an in-depth explanation. (convolutions.) – 


	weight_norm (bool) – Whether to add weight normalization to the


	convolutions or not. (regular) – 













	
pytext.models.representations.deepcnn.pool(pooling_type, words)[source]

	






pytext.models.representations.docnn module


	
class pytext.models.representations.docnn.DocNNRepresentation(config: pytext.models.representations.docnn.DocNNRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

CNN based representation of a document.


	
conv_and_pool(x, conv)[source]

	




	
forward(embedded_tokens: torch.Tensor, *args) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.huggingface_bert_sentence_encoder module


	
class pytext.models.representations.huggingface_bert_sentence_encoder.HuggingFaceBertSentenceEncoder(config: pytext.models.representations.huggingface_bert_sentence_encoder.HuggingFaceBertSentenceEncoder.Config, output_encoded_layers: bool, *args, **kwargs)[source]

	Bases: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase

Generate sentence representation using the open source HuggingFace BERT
model. This class implements loading the model weights from a
pre-trained model file.








pytext.models.representations.huggingface_electra_sentence_encoder module


	
class pytext.models.representations.huggingface_electra_sentence_encoder.HuggingFaceElectraSentenceEncoder(config: pytext.models.representations.huggingface_electra_sentence_encoder.HuggingFaceElectraSentenceEncoder.Config, output_encoded_layers: bool, *args, **kwargs)[source]

	Bases: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase

Generate sentence representation using the open source HuggingFace Electra
model. This class implements loading the model weights from a
pre-trained model file.








pytext.models.representations.jointcnn_rep module


	
class pytext.models.representations.jointcnn_rep.JointCNNRepresentation(config: pytext.models.representations.jointcnn_rep.JointCNNRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase


	
forward(embedded_tokens: torch.Tensor, *args) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.jointcnn_rep.SharedCNNRepresentation(config: pytext.models.representations.jointcnn_rep.SharedCNNRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase


	
forward(embedded_tokens: torch.Tensor, *args) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.ordered_neuron_lstm module


	
class pytext.models.representations.ordered_neuron_lstm.OrderedNeuronLSTM(config: pytext.models.representations.ordered_neuron_lstm.OrderedNeuronLSTM.Config, embed_dim: int, padding_value: Optional[float] = 0.0)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase


	
forward(rep: torch.Tensor, seq_lengths: torch.Tensor, states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None) → Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.ordered_neuron_lstm.OrderedNeuronLSTMLayer(embed_dim: int, lstm_dim: int, padding_value: float, dropout: float)[source]

	Bases: pytext.models.module.Module


	
forward(embedded_tokens: torch.Tensor, states: Tuple[torch.Tensor, torch.Tensor], seq_lengths: List[int]) → Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.pair_rep module


	
class pytext.models.representations.pair_rep.PairRepresentation(config: pytext.models.representations.pair_rep.PairRepresentation.Config, embed_dim: Tuple[int, ...])[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

Wrapper representation for a pair of inputs.

Takes a tuple of inputs: the left sentence, and the right sentence(s). Returns
a representation of the pair of sentences, either as a concatenation of the two
sentence embeddings or as a “siamese” representation which also includes their
difference and elementwise product (arXiv:1705.02364).
If more than two inputs are provided, the extra inputs are assumed to be extra
“right” sentences, and the output will be the stacked pair representations
of the left sentence together with all right sentences. This is more efficient
than separately computing all these pair representations, because the left
sentence will not need to be re-embedded multiple times.


	
forward(embeddings: Tuple[torch.Tensor, ...], *lengths) → torch.Tensor[source]

	Computes the pair representations.


	Parameters

	
	embeddings – token embeddings of the left sentence, followed by the
token embeddings of the right sentence(s).


	lengths – the corresponding sequence lengths.






	Returns

	A tensor of shape (num_right_inputs, batch_size, rep_size), with
the first dimension squeezed if one.
















pytext.models.representations.pass_through module


	
class pytext.models.representations.pass_through.PassThroughRepresentation(config: pytext.config.component.ComponentMeta.__new__.<locals>.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase


	
forward(embedded_tokens: torch.Tensor, *args) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.pooling module


	
class pytext.models.representations.pooling.BoundaryPool(config: pytext.models.representations.pooling.BoundaryPool.Config, n_input: int)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor, seq_lengths: torch.Tensor = None) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.pooling.LastTimestepPool(config: pytext.config.module_config.ModuleConfig, n_input: int)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor, seq_lengths: torch.Tensor) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.pooling.MaxPool(config: pytext.config.module_config.ModuleConfig, n_input: int)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor, seq_lengths: torch.Tensor = None) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.pooling.MeanPool(config: pytext.config.module_config.ModuleConfig, n_input: int)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor, seq_lengths: torch.Tensor) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.pooling.NoPool(config: pytext.config.module_config.ModuleConfig, n_input: int)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor, seq_lengths: torch.Tensor = None) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.pooling.SelfAttention(config: pytext.models.representations.pooling.SelfAttention.Config, n_input: int)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor, seq_lengths: torch.Tensor = None) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weights(init_range: float = 0.1) → None[source]

	










pytext.models.representations.pure_doc_attention module


	
class pytext.models.representations.pure_doc_attention.PureDocAttention(config: pytext.models.representations.pure_doc_attention.PureDocAttention.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

pooling (e.g. max pooling or self attention)
followed by optional MLP


	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor = None, *args) → Any[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.representation_base module


	
class pytext.models.representations.representation_base.RepresentationBase(config)[source]

	Bases: pytext.models.module.Module


	
forward(*inputs)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_representation_dim()[source]

	










pytext.models.representations.seq_rep module


	
class pytext.models.representations.seq_rep.SeqRepresentation(config: pytext.models.representations.seq_rep.SeqRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

Representation for a sequence of sentences
Each sentence will be embedded with a DocNN model,
then all the sentences are embedded with another DocNN/BiLSTM model


	
forward(embedded_seqs: torch.Tensor, seq_lengths: torch.Tensor, *args) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.slot_attention module


	
class pytext.models.representations.slot_attention.SlotAttention(config: pytext.models.representations.slot_attention.SlotAttention.Config, n_input: int, batch_first: bool = True)[source]

	Bases: pytext.models.module.Module


	
forward(inputs: torch.Tensor) → torch.Tensor[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.sparse_transformer_sentence_encoder module


	
class pytext.models.representations.sparse_transformer_sentence_encoder.SparseTransformerSentenceEncoder(config: pytext.models.representations.sparse_transformer_sentence_encoder.SparseTransformerSentenceEncoder.Config, output_encoded_layers: bool, padding_idx: int, vocab_size: int, *args, **kwarg)[source]

	Bases: pytext.models.representations.transformer_sentence_encoder.TransformerSentenceEncoder

Implementation of the Transformer Sentence Encoder. This directly makes
use of the TransformerSentenceEncoder module in Fairseq.


	A few interesting config options:

	
	encoder_normalize_before detemines whether the layer norm is applied
before or after self_attention. This is similar to original
implementation from Google.


	activation_fn can be set to ‘gelu’ instead of the default of ‘relu’.


	project_representation adds a linear projection + tanh to the pooled output
in the style of BERT.















pytext.models.representations.stacked_bidirectional_rnn module


	
class pytext.models.representations.stacked_bidirectional_rnn.RnnType[source]

	Bases: enum.Enum

An enumeration.


	
GRU = 'gru'

	




	
LSTM = 'lstm'

	




	
RNN = 'rnn'

	








	
class pytext.models.representations.stacked_bidirectional_rnn.StackedBidirectionalRNN(config: pytext.models.representations.stacked_bidirectional_rnn.StackedBidirectionalRNN.Config, input_size: int, padding_value: float = 0.0)[source]

	Bases: pytext.models.module.Module

StackedBidirectionalRNN implements a multi-layer bidirectional RNN with an
option to return outputs from all the layers of RNN.


	Parameters

	
	config (Config) – Configuration object of type BiLSTM.Config.


	embed_dim (int) – The number of expected features in the input.


	padding_value (float) – Value for the padded elements. Defaults to 0.0.









	
padding_value

	Value for the padded elements.


	Type

	float










	
dropout

	Dropout layer preceding the LSTM.


	Type

	nn.Dropout










	
lstm

	LSTM layer that operates on the inputs.


	Type

	nn.LSTM










	
representation_dim

	The calculated dimension of the output features
of BiLSTM.


	Type

	int










	
forward(tokens, tokens_mask)[source]

	
	Parameters

	
	tokens – batch, max_seq_len, hidden_size


	tokens_mask – batch, max_seq_len (1 for padding, 0 for true)









	Output:

	
	tokens_encoded: batch, max_seq_len, hidden_size * num_layers if

	concat_layers = True else batch, max_seq_len, hidden_size




















pytext.models.representations.traced_transformer_encoder module


	
class pytext.models.representations.traced_transformer_encoder.TraceableTransformerWrapper(eager_encoder: fairseq.modules.transformer_sentence_encoder.TransformerSentenceEncoder)[source]

	Bases: torch.nn.modules.module.Module


	
forward(tokens: torch.Tensor, segment_labels: torch.Tensor = None, positions: torch.Tensor = None, token_embeddings: torch.Tensor = None, attn_mask: torch.Tensor = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.traced_transformer_encoder.TracedTransformerEncoder(eager_encoder: fairseq.modules.transformer_sentence_encoder.TransformerSentenceEncoder, tokens: torch.Tensor, segment_labels: torch.Tensor = None, positions: torch.Tensor = None, token_embeddings: torch.Tensor = None, attn_mask: torch.Tensor = None)[source]

	Bases: torch.nn.modules.module.Module


	
forward(tokens: torch.Tensor, segment_labels: torch.Tensor = None, positions: torch.Tensor = None, token_embeddings: torch.Tensor = None, attn_mask: torch.Tensor = None)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.transformer_sentence_encoder module


	
class pytext.models.representations.transformer_sentence_encoder.TransformerSentenceEncoder(config: pytext.models.representations.transformer_sentence_encoder.TransformerSentenceEncoder.Config, output_encoded_layers: bool, padding_idx: int, vocab_size: int, *args, **kwarg)[source]

	Bases: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase

Implementation of the Transformer Sentence Encoder. This directly makes
use of the TransformerSentenceEncoder module in Fairseq.


	A few interesting config options:

	
	encoder_normalize_before detemines whether the layer norm is applied
before or after self_attention. This is similar to original
implementation from Google.


	activation_fn can be set to ‘gelu’ instead of the default of ‘relu’.









	
load_state_dict(state_dict)[source]

	Copies parameters and buffers from state_dict into
this module and its descendants. If strict is True, then
the keys of state_dict must exactly match the keys returned
by this module’s state_dict() function.


	Parameters

	
	state_dict (dict) – a dict containing parameters and
persistent buffers.


	strict (bool, optional) – whether to strictly enforce that the keys
in state_dict match the keys returned by this module’s
state_dict() function. Default: True






	Returns

	
	missing_keys is a list of str containing the missing keys


	unexpected_keys is a list of str containing the unexpected keys








	Return type

	NamedTuple with missing_keys and unexpected_keys fields










	
upgrade_state_dict_named(state_dict)[source]

	










pytext.models.representations.transformer_sentence_encoder_base module


	
class pytext.models.representations.transformer_sentence_encoder_base.PoolingMethod[source]

	Bases: enum.Enum

Pooling Methods are chosen from the “Feature-based Approachs” section in
https://arxiv.org/pdf/1810.04805.pdf


	
AVG_CONCAT_LAST_4_LAYERS = 'avg_concat_last_4_layers'

	




	
AVG_LAST_LAYER = 'avg_last_layer'

	




	
AVG_SECOND_TO_LAST_LAYER = 'avg_second_to_last_layer'

	




	
AVG_SUM_LAST_4_LAYERS = 'avg_sum_last_4_layers'

	




	
CLS_TOKEN = 'cls_token'

	




	
NO_POOL = 'no_pool'

	








	
class pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase(config: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase.Config, output_encoded_layers=False, *args, **kwargs)[source]

	Bases: pytext.models.representations.representation_base.RepresentationBase

Base class for all Bi-directional Transformer based Sentence Encoders. All
children of this class should implement an _encoder function which takes
as input: tokens, [optional] segment labels and a pad mask and outputs both
the sentence representation (output of _pool_encoded_layers) and the
output states of all the intermediate Transformer layers as a list of
tensors.

Input tuple consists of the following elements:
1) tokens: torch tensor of size B x T which contains tokens ids
2) pad_mask: torch tensor of size B x T generated with the condition
tokens != self.vocab.get_pad_index()
3) segment_labels: torch tensor of size B x T which contains the segment
id of each token

Output tuple consists of the following elements:
1) encoded_layers: List of torch tensors where each tensor has shape
B x T x C and there are num_transformer_layers + 1 of these.
Each tensor represents the output of the intermediate
transformer layers with the 0th element being the input to the
first transformer layer (token + segment + position emebdding).
2) [Optional] pooled_output: Output of the pooling operation associated
with config.pooling_method to the encoded_layers.
Size B x C (or B x 4C if pooling = AVG_CONCAT_LAST_4_LAYERS)


	
forward(input_tuple: Tuple[torch.Tensor, ...], *args) → Tuple[torch.Tensor, ...][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.representations.transformer_sentence_encoder_base.TransformerSentenceEncoderBase.Config, output_encoded_layers=False, *args, **kwargs)[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
pytext.models.representations.transformer package


Submodules




pytext.models.representations.transformer.multihead_attention module


	
class pytext.models.representations.transformer.multihead_attention.MultiheadSelfAttention(embed_dim: int, num_heads: int, scaling: float = 0.125, dropout: float = 0.1)[source]

	Bases: torch.nn.modules.module.Module

This is a TorchScriptable implementation of MultiheadAttention from fairseq
for the purposes of creating a productionized RoBERTa model. It distills just
the elements which are required to implement the RoBERTa use cases of
MultiheadAttention, and within that is restructured and rewritten to be able
to be compiled by TorchScript for production use cases.

The default constructor values match those required to import the public
RoBERTa weights. Unless you are pretraining your own model, there’s no need to
change them.


	
forward(query, key_padding_mask)[source]

	Input shape: Time x Batch x Channel
Timesteps can be masked by supplying a T x T mask in the
attn_mask argument. Padding elements can be excluded from
the key by passing a binary ByteTensor (key_padding_mask) with shape:
batch x source_length, where padding elements are indicated by 1s.






	
prune_multi_heads(heads: List[int])[source]

	










pytext.models.representations.transformer.multihead_linear_attention module


	
class pytext.models.representations.transformer.multihead_linear_attention.MultiheadLinearAttention(embed_dim: int, num_heads: int, scaling: float = 0.125, dropout: float = 0.1, compress_layer=None, bias: bool = True)[source]

	Bases: torch.nn.modules.module.Module

This is a TorchScriptable implementation of MultiheadLinearAttention:
https://arxiv.org/pdf/2006.04768.pdf. from fairseq for the purposes of
creating a productionized Linformer model. It distills just
the elements which are required to implement the RoBERTa use cases of
MultiheadLinearAttention, and within that is restructured and rewritten to be able
to be compiled by TorchScript for production use cases.

The default constructor values match those required to import the public
RoBERTa weights. Unless you are pretraining your own model, there’s no need to
change them.


	
forward(query, key_padding_mask)[source]

	Input shape: Time x Batch x Channel
Timesteps can be masked by supplying a T x T mask in the
attn_mask argument. Padding elements can be excluded from
the key by passing a binary ByteTensor (key_padding_mask) with shape:
batch x source_length, where padding elements are indicated by 1s.






	
get_compressed_projection(k_input: torch.Tensor, v_input: torch.Tensor, target_length: int) → Tuple[torch.Tensor, torch.Tensor][source]

	




	
prune_multi_linear_heads(heads: List[int])[source]

	








	
class pytext.models.representations.transformer.multihead_linear_attention.QuantizedMultiheadLinearAttention(embed_dim: int, num_heads: int, scaling: float = 0.125, dropout: float = 0.1, compress_layer=None, bias: bool = True)[source]

	Bases: pytext.models.representations.transformer.multihead_linear_attention.MultiheadLinearAttention


	
get_compressed_projection(k_input: torch.Tensor, v_input: torch.Tensor, target_length: int) → Tuple[torch.Tensor, torch.Tensor][source]

	










pytext.models.representations.transformer.positional_embedding module


	
class pytext.models.representations.transformer.positional_embedding.PositionalEmbedding(num_embeddings: int, embedding_dim: int, pad_index: Optional[int] = None)[source]

	Bases: torch.nn.modules.module.Module

This module learns positional embeddings up to a fixed maximum size.
Padding ids are ignored by either offsetting based on pad_index
or by setting pad_index to None and ensuring that the appropriate
position ids are passed to the forward function.

This is a TorchScriptable implementation of PositionalEmbedding from fairseq
for the purposes of creating a productionized RoBERTa model. It distills just
the elements which are required to implement the RoBERTa use cases of
MultiheadAttention, and within that is restructured and rewritten to be able
to be compiled by TorchScript for production use cases.


	
forward(input)[source]

	Input is expected to be of size [batch_size x sequence_length].






	
max_positions()[source]

	Maximum number of supported positions.










	
pytext.models.representations.transformer.positional_embedding.make_positions(tensor, pad_index: int)[source]

	Replace non-padding symbols with their position numbers.
Position numbers begin at pad_index+1. Padding symbols are ignored.








pytext.models.representations.transformer.representation module


	
class pytext.models.representations.transformer.representation.TransformerRepresentation(config: pytext.models.representations.transformer.representation.TransformerRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.module.Module

Representation consisting of stacked multi-head self-attention
and position-wise feed-forward layers. Unlike Transformer, we assume
inputs are already embedded, thus this representation can be used as
a drop-in replacement for other temporal representations over
text inputs (e.g., BiLSTM and DeepCNNDeepCNNRepresentation).


	
forward(embedded_tokens: torch.Tensor, padding_mask: torch.Tensor) → torch.Tensor[source]

	Forward inputs through the transformer layers.


	Parameters

	
	embedded_tokens (B x T x H) – Tokens previously encoded with token,


	and segment embeddings. (positional,) – 


	padding_mask (B x T) – Boolean mask specifying token positions that


	should not operate on. (self-attention) – 






	Returns

	Final transformer layer state.



	Return type

	last_state (B x T x H)
















pytext.models.representations.transformer.residual_mlp module


	
class pytext.models.representations.transformer.residual_mlp.GeLU[source]

	Bases: torch.nn.modules.module.Module

Component class to wrap F.gelu.


	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.residual_mlp.ResidualMLP(input_dim: int, hidden_dims: List[int], dropout: float = 0.1, activation=<class 'pytext.models.representations.transformer.residual_mlp.GeLU'>)[source]

	Bases: torch.nn.modules.module.Module

A square MLP component which can learn a bias on an input vector.
This MLP in particular defaults to using GeLU as its activation function
(this can be changed by passing a different activation function),
and retains a residual connection to its original input to help with gradient
propogation.

Unlike pytext’s MLPDecoder it doesn’t currently allow adding a LayerNorm
in between hidden layers.


	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.models.representations.transformer.sentence_encoder module


	
class pytext.models.representations.transformer.sentence_encoder.PostEncoder(transformer: Optional[pytext.models.representations.transformer.transformer.Transformer] = None)[source]

	Bases: pytext.models.representations.transformer.sentence_encoder.SentenceEncoder


	
extract_features(tokens: torch.Tensor, dense: List[torch.Tensor])[source]

	




	
forward(tokens: torch.Tensor, dense: List[torch.Tensor])[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.sentence_encoder.SentenceEncoder(transformer: Optional[pytext.models.representations.transformer.transformer.Transformer] = None)[source]

	Bases: torch.nn.modules.module.Module

This is a TorchScriptable implementation of RoBERTa from fairseq
for the purposes of creating a productionized RoBERTa model. It distills just
the elements which are required to implement the RoBERTa model, and within that
is restructured and rewritten to be able to be compiled by TorchScript for
production use cases.

This SentenceEncoder can load in the public RoBERTa weights directly with
load_roberta_state_dict, which will translate the keys as they exist in
the publicly released RoBERTa to the correct structure for this implementation.
The default constructor value will have the same size and shape as that model.

To use RoBERTa with this, download the RoBERTa public weights as roberta.weights

>>> encoder = SentenceEncoder()
>>> weights = torch.load("roberta.weights")
>>> encoder.load_roberta_state_dict(weights)





Within this you will still need to preprocess inputs using fairseq and the publicly
released vocabs, and finally place this encoder in a model alongside say an MLP
output layer to do classification.


	
extract_features(tokens)[source]

	




	
forward(tokens)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
load_roberta_state_dict(state_dict)[source]

	








	
pytext.models.representations.transformer.sentence_encoder.check_state_keys(state, keys_regex)[source]

	check if keys exists in state using full python paths






	
pytext.models.representations.transformer.sentence_encoder.merge_input_projection(state)[source]

	New checkpoints of fairseq multihead attention split in_projections into
k,v,q projections. This function merge them back to to make it compatible.






	
pytext.models.representations.transformer.sentence_encoder.remove_state_keys(state, keys_regex)[source]

	Remove keys from state that match a regex






	
pytext.models.representations.transformer.sentence_encoder.rename_component_from_root(state, old_name, new_name)[source]

	Rename keys from state using full python paths






	
pytext.models.representations.transformer.sentence_encoder.rename_state_keys(state, keys_regex, replacement)[source]

	Rename keys from state that match a regex; replacement can use capture groups






	
pytext.models.representations.transformer.sentence_encoder.translate_roberta_state_dict(state_dict)[source]

	Translate the public RoBERTa weights to ones which match SentenceEncoder.








pytext.models.representations.transformer.transformer module


	
class pytext.models.representations.transformer.transformer.SELFIETransformer(vocab_size: int = 50265, embedding_dim: int = 768, padding_idx: int = 1, max_seq_len: int = 514, layers: List[pytext.models.representations.transformer.transformer.TransformerLayer] = (), dropout: float = 0.1)[source]

	Bases: pytext.models.representations.transformer.transformer.Transformer


	
forward(tokens: torch.Tensor, dense: List[torch.Tensor]) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.transformer.Transformer(vocab_size: int = 50265, embedding_dim: int = 768, padding_idx: int = 1, max_seq_len: int = 514, layers: List[pytext.models.representations.transformer.transformer.TransformerLayer] = (), dropout: float = 0.1)[source]

	Bases: torch.nn.modules.module.Module


	
forward(tokens: torch.Tensor) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.transformer.TransformerLayer(embedding_dim: int = 768, attention: Optional[pytext.models.representations.transformer.multihead_attention.MultiheadSelfAttention] = None, residual_mlp: Optional[pytext.models.representations.transformer.residual_mlp.ResidualMLP] = None, dropout: float = 0.1)[source]

	Bases: torch.nn.modules.module.Module


	
forward(input, key_padding_mask)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














Module contents

This directory contains modules for implementing a productionized RoBERTa model.
These modules implement the same Transformer components that are implemented in
the fairseq library, however they’re distilled down to just the elements which
are used in the final RoBERTa model, and within that are restructured and
rewritten to be able to be compiled by TorchScript for production use cases.

The SentenceEncoder specifically can be used to load model weights directly from
the publicly release RoBERTa weights, and it will translate these weights to
the corresponding values in this implementation.


	
class pytext.models.representations.transformer.MultiheadLinearAttention(embed_dim: int, num_heads: int, scaling: float = 0.125, dropout: float = 0.1, compress_layer=None, bias: bool = True)[source]

	Bases: torch.nn.modules.module.Module

This is a TorchScriptable implementation of MultiheadLinearAttention:
https://arxiv.org/pdf/2006.04768.pdf. from fairseq for the purposes of
creating a productionized Linformer model. It distills just
the elements which are required to implement the RoBERTa use cases of
MultiheadLinearAttention, and within that is restructured and rewritten to be able
to be compiled by TorchScript for production use cases.

The default constructor values match those required to import the public
RoBERTa weights. Unless you are pretraining your own model, there’s no need to
change them.


	
forward(query, key_padding_mask)[source]

	Input shape: Time x Batch x Channel
Timesteps can be masked by supplying a T x T mask in the
attn_mask argument. Padding elements can be excluded from
the key by passing a binary ByteTensor (key_padding_mask) with shape:
batch x source_length, where padding elements are indicated by 1s.






	
get_compressed_projection(k_input: torch.Tensor, v_input: torch.Tensor, target_length: int) → Tuple[torch.Tensor, torch.Tensor][source]

	




	
prune_multi_linear_heads(heads: List[int])[source]

	








	
class pytext.models.representations.transformer.QuantizedMultiheadLinearAttention(embed_dim: int, num_heads: int, scaling: float = 0.125, dropout: float = 0.1, compress_layer=None, bias: bool = True)[source]

	Bases: pytext.models.representations.transformer.multihead_linear_attention.MultiheadLinearAttention


	
get_compressed_projection(k_input: torch.Tensor, v_input: torch.Tensor, target_length: int) → Tuple[torch.Tensor, torch.Tensor][source]

	








	
class pytext.models.representations.transformer.MultiheadSelfAttention(embed_dim: int, num_heads: int, scaling: float = 0.125, dropout: float = 0.1)[source]

	Bases: torch.nn.modules.module.Module

This is a TorchScriptable implementation of MultiheadAttention from fairseq
for the purposes of creating a productionized RoBERTa model. It distills just
the elements which are required to implement the RoBERTa use cases of
MultiheadAttention, and within that is restructured and rewritten to be able
to be compiled by TorchScript for production use cases.

The default constructor values match those required to import the public
RoBERTa weights. Unless you are pretraining your own model, there’s no need to
change them.


	
forward(query, key_padding_mask)[source]

	Input shape: Time x Batch x Channel
Timesteps can be masked by supplying a T x T mask in the
attn_mask argument. Padding elements can be excluded from
the key by passing a binary ByteTensor (key_padding_mask) with shape:
batch x source_length, where padding elements are indicated by 1s.






	
prune_multi_heads(heads: List[int])[source]

	








	
class pytext.models.representations.transformer.PositionalEmbedding(num_embeddings: int, embedding_dim: int, pad_index: Optional[int] = None)[source]

	Bases: torch.nn.modules.module.Module

This module learns positional embeddings up to a fixed maximum size.
Padding ids are ignored by either offsetting based on pad_index
or by setting pad_index to None and ensuring that the appropriate
position ids are passed to the forward function.

This is a TorchScriptable implementation of PositionalEmbedding from fairseq
for the purposes of creating a productionized RoBERTa model. It distills just
the elements which are required to implement the RoBERTa use cases of
MultiheadAttention, and within that is restructured and rewritten to be able
to be compiled by TorchScript for production use cases.


	
forward(input)[source]

	Input is expected to be of size [batch_size x sequence_length].






	
max_positions()[source]

	Maximum number of supported positions.










	
class pytext.models.representations.transformer.ResidualMLP(input_dim: int, hidden_dims: List[int], dropout: float = 0.1, activation=<class 'pytext.models.representations.transformer.residual_mlp.GeLU'>)[source]

	Bases: torch.nn.modules.module.Module

A square MLP component which can learn a bias on an input vector.
This MLP in particular defaults to using GeLU as its activation function
(this can be changed by passing a different activation function),
and retains a residual connection to its original input to help with gradient
propogation.

Unlike pytext’s MLPDecoder it doesn’t currently allow adding a LayerNorm
in between hidden layers.


	
forward(input)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.SentenceEncoder(transformer: Optional[pytext.models.representations.transformer.transformer.Transformer] = None)[source]

	Bases: torch.nn.modules.module.Module

This is a TorchScriptable implementation of RoBERTa from fairseq
for the purposes of creating a productionized RoBERTa model. It distills just
the elements which are required to implement the RoBERTa model, and within that
is restructured and rewritten to be able to be compiled by TorchScript for
production use cases.

This SentenceEncoder can load in the public RoBERTa weights directly with
load_roberta_state_dict, which will translate the keys as they exist in
the publicly released RoBERTa to the correct structure for this implementation.
The default constructor value will have the same size and shape as that model.

To use RoBERTa with this, download the RoBERTa public weights as roberta.weights

>>> encoder = SentenceEncoder()
>>> weights = torch.load("roberta.weights")
>>> encoder.load_roberta_state_dict(weights)





Within this you will still need to preprocess inputs using fairseq and the publicly
released vocabs, and finally place this encoder in a model alongside say an MLP
output layer to do classification.


	
extract_features(tokens)[source]

	




	
forward(tokens)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
load_roberta_state_dict(state_dict)[source]

	








	
class pytext.models.representations.transformer.PostEncoder(transformer: Optional[pytext.models.representations.transformer.transformer.Transformer] = None)[source]

	Bases: pytext.models.representations.transformer.sentence_encoder.SentenceEncoder


	
extract_features(tokens: torch.Tensor, dense: List[torch.Tensor])[source]

	




	
forward(tokens: torch.Tensor, dense: List[torch.Tensor])[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.SELFIETransformer(vocab_size: int = 50265, embedding_dim: int = 768, padding_idx: int = 1, max_seq_len: int = 514, layers: List[pytext.models.representations.transformer.transformer.TransformerLayer] = (), dropout: float = 0.1)[source]

	Bases: pytext.models.representations.transformer.transformer.Transformer


	
forward(tokens: torch.Tensor, dense: List[torch.Tensor]) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.Transformer(vocab_size: int = 50265, embedding_dim: int = 768, padding_idx: int = 1, max_seq_len: int = 514, layers: List[pytext.models.representations.transformer.transformer.TransformerLayer] = (), dropout: float = 0.1)[source]

	Bases: torch.nn.modules.module.Module


	
forward(tokens: torch.Tensor) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.TransformerLayer(embedding_dim: int = 768, attention: Optional[pytext.models.representations.transformer.multihead_attention.MultiheadSelfAttention] = None, residual_mlp: Optional[pytext.models.representations.transformer.residual_mlp.ResidualMLP] = None, dropout: float = 0.1)[source]

	Bases: torch.nn.modules.module.Module


	
forward(input, key_padding_mask)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.representations.transformer.TransformerRepresentation(config: pytext.models.representations.transformer.representation.TransformerRepresentation.Config, embed_dim: int)[source]

	Bases: pytext.models.module.Module

Representation consisting of stacked multi-head self-attention
and position-wise feed-forward layers. Unlike Transformer, we assume
inputs are already embedded, thus this representation can be used as
a drop-in replacement for other temporal representations over
text inputs (e.g., BiLSTM and DeepCNNDeepCNNRepresentation).


	
forward(embedded_tokens: torch.Tensor, padding_mask: torch.Tensor) → torch.Tensor[source]

	Forward inputs through the transformer layers.


	Parameters

	
	embedded_tokens (B x T x H) – Tokens previously encoded with token,


	and segment embeddings. (positional,) – 


	padding_mask (B x T) – Boolean mask specifying token positions that


	should not operate on. (self-attention) – 






	Returns

	Final transformer layer state.



	Return type

	last_state (B x T x H)



















          

      

      

    

  

    
      
          
            
  
pytext.models.semantic_parsers package


Subpackages



	pytext.models.semantic_parsers.rnng package
	Submodules

	pytext.models.semantic_parsers.rnng.rnng_constant module

	pytext.models.semantic_parsers.rnng.rnng_data_structures module

	pytext.models.semantic_parsers.rnng.rnng_parser module

	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
pytext.models.semantic_parsers.rnng package


Submodules




pytext.models.semantic_parsers.rnng.rnng_constant module




pytext.models.semantic_parsers.rnng.rnng_data_structures module


	
class pytext.models.semantic_parsers.rnng.rnng_data_structures.CompositionalNN(lstm_dim: int)[source]

	Bases: torch.jit._script.ScriptModule

Combines a list / sequence of embeddings into one using a biLSTM






	
class pytext.models.semantic_parsers.rnng.rnng_data_structures.CompositionalSummationNN(lstm_dim: int)[source]

	Bases: torch.jit._script.ScriptModule

Simpler version of CompositionalNN






	
class pytext.models.semantic_parsers.rnng.rnng_data_structures.Element(node: Any)[source]

	Bases: object

Generic element representing a token / non-terminal / sub-tree on a stack.
Used to compute valid actions in the RNNG parser.






	
class pytext.models.semantic_parsers.rnng.rnng_data_structures.ParserState(parser=None)[source]

	Bases: object

Maintains state of the Parser. Useful for beam search


	
copy()[source]

	




	
finished()[source]

	








	
class pytext.models.semantic_parsers.rnng.rnng_data_structures.StackLSTM(lstm: torch.nn.modules.rnn.LSTM)[source]

	Bases: collections.abc.Sized, typing.Generic

The Stack LSTM from Dyer et al: https://arxiv.org/abs/1505.08075


	
copy()[source]

	




	
element_from_top(index: int) → pytext.models.semantic_parsers.rnng.rnng_data_structures.Element[source]

	




	
embedding() → torch.Tensor[source]

	
	Shapes:

	return value: (1, lstm_hidden_dim)










	
pop() → Tuple[torch.Tensor, pytext.models.semantic_parsers.rnng.rnng_data_structures.Element][source]

	Pops and returns tuple of output embedding (1, lstm_hidden_dim) and element






	
push(expression: torch.Tensor, element: pytext.models.semantic_parsers.rnng.rnng_data_structures.Element) → None[source]

	
	Shapes:

	expression: (1, lstm_input_dim)
















pytext.models.semantic_parsers.rnng.rnng_parser module


	
class pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParser(ablation: pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParserBase.Config.AblationParams, constraints: pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParserBase.Config.RNNGConstraints, lstm_num_layers: int, lstm_dim: int, max_open_NT: int, dropout: float, actions_vocab, shift_idx: int, reduce_idx: int, ignore_subNTs_roots: List[int], valid_NT_idxs: List[int], valid_IN_idxs: List[int], valid_SL_idxs: List[int], embedding: pytext.models.embeddings.embedding_list.EmbeddingList, p_compositional)[source]

	Bases: pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParserBase


	
arrange_model_inputs(tensor_dict)[source]

	




	
arrange_targets(tensor_dict)[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
get_export_output_names(tensorizers)[source]

	




	
vocab_to_export(tensorizers)[source]

	








	
class pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParserBase(ablation: pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParserBase.Config.AblationParams, constraints: pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParserBase.Config.RNNGConstraints, lstm_num_layers: int, lstm_dim: int, max_open_NT: int, dropout: float, actions_vocab, shift_idx: int, reduce_idx: int, ignore_subNTs_roots: List[int], valid_NT_idxs: List[int], valid_IN_idxs: List[int], valid_SL_idxs: List[int], embedding: pytext.models.embeddings.embedding_list.EmbeddingList, p_compositional)[source]

	Bases: pytext.models.model.BaseModel

The Recurrent Neural Network Grammar (RNNG) parser from
Dyer et al.: https://arxiv.org/abs/1602.07776 and
Gupta et al.: https://arxiv.org/abs/1810.07942d.
RNNG is a neural constituency parsing algorithm that
explicitly models compositional structure of a sentence.
It is able to learn about hierarchical relationship among the words and
phrases in a given sentence thereby learning the underlying tree structure.
The paper proposes generative as well as discriminative approaches.
In PyText we have implemented the discriminative approach for modeling
intent slot models.
It is a top-down shift-reduce parser than can output
trees with non-terminals (intent and slot labels) and terminals (tokens)


	
contextualize(context)[source]

	Add additional context into model. context can be anything that
helps maintaining/updating state. For example, it is used by
DisjointMultitaskModel for changing the task that should be
trained with a given iterator.






	
forward(tokens: torch.Tensor, seq_lens: torch.Tensor, dict_feat: Optional[Tuple[torch.Tensor, ...]] = None, actions: Optional[List[List[int]]] = None, contextual_token_embeddings: Optional[torch.Tensor] = None, beam_size=1, top_k=1) → List[Tuple[torch.Tensor, torch.Tensor]][source]

	RNNG forward function.


	Parameters

	
	tokens (torch.Tensor) – list of tokens


	seq_lens (torch.Tensor) – list of sequence lengths


	dict_feat (Optional[Tuple[torch.Tensor, ..]]) – dictionary or gazetteer
features for each token


	actions (Optional[List[List[int]]]) – Used only during training.
Oracle actions for the instances.






	Returns

	list of top k tuple of predicted actions tensor and corresponding scores tensor.
Tensor shape:
(batch_size, action_length)
(batch_size, action_length, number_of_actions)










	
classmethod from_config(model_config, feature_config=None, metadata: pytext.data.data_handler.CommonMetadata = None, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer] = None)[source]

	




	
get_loss(logits: List[Tuple[torch.Tensor, torch.Tensor]], target_actions: torch.Tensor, context: torch.Tensor)[source]

	
	Shapes:

	logits[1]: action scores: (1, action_length, number_of_actions)
target_actions: (1, action_length)










	
get_pred(logits: List[Tuple[torch.Tensor, torch.Tensor]], context=None, *args)[source]

	
	Return Shapes:

	preds: batch (1) * topk * action_len
scores: batch (1) * topk * (action_len * number_of_actions)










	
get_single_pred(logits: Tuple[torch.Tensor, torch.Tensor], *args)[source]

	




	
push_action(state: pytext.models.semantic_parsers.rnng.rnng_data_structures.ParserState, target_action_idx: int) → None[source]

	Used for updating the state with a target next action


	Parameters

	
	state (ParserState) – The state of the stack, buffer and action


	target_action_idx (int) – Index of the action to process













	
save_modules(*args, **kwargs)[source]

	Save each sub-module in separate files for reusing later.






	
valid_actions(state: pytext.models.semantic_parsers.rnng.rnng_data_structures.ParserState) → List[int][source]

	Used for restricting the set of possible action predictions


	Parameters

	state (ParserState) – The state of the stack, buffer and action



	Returns

	indices of the valid actions



	Return type

	List[int]
















Module contents







          

      

      

    

  

    
      
          
            
  
pytext.models.seq_models package


Submodules




pytext.models.seq_models.attention module


	
class pytext.models.seq_models.attention.DecoupledMultiheadAttention(embed_dim: int, context_dim: int, num_heads: int, dropout: float, unseen_mask=False, src_length_mask=True)[source]

	Bases: torch.nn.modules.module.Module

Multiheaded Scaled Dot Product Attention. This function
has the same exact signature as the one used in pytorch_translate
with the added benefit of supporting torchscript


	
forward(decoder_state: torch.Tensor, source_hids: torch.Tensor, src_len_mask: Optional[torch.Tensor], squeeze: bool = True) → Tuple[torch.Tensor, torch.Tensor][source]

	Computes MultiheadAttention with respect to either a vector
or a tensor


	Inputs:

	
	decoder_state: (bsz x decoder_hidden_state_dim) or

	(bsz x T x decoder_hidden_state_dim)





source_hids: srclen x bsz x context_dim
src_lengths: bsz x 1, actual sequence lengths
squeeze: Whether or not to squeeze on the time dimension.


Even if decoder_state.dim() is 2 dimensional an
explicit time step dimension will be unsqueezed.






	Outputs:

	
	[batch_size, max_src_len] if decoder_state.dim() == 2 & squeeze

	or



	[batch_size, 1, max_src_len] if decoder_state.dim() == 2 & !squeeze

	or



	[batch_size, T, max_src_len] if decoder_state.dim() == 3 & !squeeze

	or



	[batch_size, T, max_src_len] if decoder_state.dim() == 3 & squeeze & T != 1

	or





[batch_size, max_src_len] if decoder_state.dim() == 3 & squeeze & T == 1














	
class pytext.models.seq_models.attention.DotAttention(decoder_hidden_state_dim, context_dim, force_projection=False, src_length_masking=True)[source]

	Bases: torch.nn.modules.module.Module


	
forward(decoder_state, source_hids, src_lengths)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.seq_models.attention.MultiheadAttention(embed_dim, num_heads, dropout, kdim=None, vdim=None, bias=True)[source]

	Bases: pytext.models.seq_models.base.PyTextIncrementalDecoderComponent

Refer Attention is All You Need for more details.

This is a simplified implementation of multihead attention
optimized for exporting using torchscript. Usage of nn.Linear() instead of
F.Linear() helps to quantize the linear layers.

Query represents the output from last decoder step. Key and Values are obtained from
encoder. Attention weights are obtained from the dot product of query and key.
Attention weights multiplied by the value gives output.


	
forward(query: torch.Tensor, key: torch.Tensor, value: torch.Tensor, key_padding_mask: Optional[torch.Tensor], need_weights: bool, incremental_state: Optional[Dict[str, torch.Tensor]] = None) → Tuple[torch.Tensor, Optional[torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config, embed_dim, num_heads)[source]

	




	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	Reorder buffered internal state (for incremental generation).










	
pytext.models.seq_models.attention.create_src_lengths_mask(batch_size: int, src_lengths)[source]

	Generate boolean mask to prevent attention beyond the end of source


	Inputs:

	batch_size : int
src_lengths : [batch_size] of sentence lengths



	Outputs:

	[batch_size, max_src_len]










	
pytext.models.seq_models.attention.masked_softmax(scores, src_lengths, src_length_masking: bool = True)[source]

	Apply source length masking then softmax.
Input and output have shape bsz x src_len








pytext.models.seq_models.base module


	
class pytext.models.seq_models.base.PlaceholderAttentionIdentity[source]

	Bases: torch.nn.modules.module.Module


	
forward(query, key, value, need_weights: bool = None, key_padding_mask: Optional[torch.Tensor] = None, incremental_state: Optional[Dict[str, torch.Tensor]] = None) → Tuple[torch.Tensor, Optional[torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	








	
class pytext.models.seq_models.base.PlaceholderIdentity[source]

	Bases: torch.nn.modules.module.Module


	
class Config(**kwargs)[source]

	Bases: pytext.config.module_config.Module.Config






	
forward(x, incremental_state: Optional[Dict[str, torch.Tensor]] = None)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.seq_models.base.PyTextIncrementalDecoderComponent[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule


	
get_incremental_state(incremental_state: Dict[str, torch.Tensor], key: str) → Optional[torch.Tensor][source]

	Helper for getting incremental state for an nn.Module.






	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	




	
set_incremental_state(incremental_state: Dict[str, torch.Tensor], key: str, value)[source]

	Helper for setting incremental state for an nn.Module.










	
class pytext.models.seq_models.base.PyTextSeq2SeqModule[source]

	Bases: pytext.models.module.Module


	
assign_id()[source]

	




	
instance_id = None

	










pytext.models.seq_models.contextual_intent_slot module


	
class pytext.models.seq_models.contextual_intent_slot.ContextualIntentSlotModel(default_doc_loss_weight, default_word_loss_weight, *args, **kwargs)[source]

	Bases: pytext.models.joint_model.IntentSlotModel

Joint Model for Intent classification and slot tagging with inputs of contextual
information (sequence of utterances) and dictionary feature of the last utterance.

Training data should include:
doc_label (string): intent classification label of either the sequence of     utterances or just the last sentence
word_label (string): slot tagging label of the last utterance in the format    of start_idx:end_idx:slot_label, multiple slots are separated by a comma
text (list of string): sequence of utterances for training
dict_feat (dict): a dict of features that contains the feature of each word    in the last utterance

Following is an example of raw columns from training data:







	doc_label

	reply-where



	word_label

	10:20:restaurant_name



	text

	[“dinner at 6?”, “wanna try Tomi Sushi?”]



	dict_feat

	
	{“tokenFeatList”: [{“tokenIdx”: 2, “features”: {“poi:eatery”: 0.66}},

	{“tokenIdx”: 3, “features”: {“poi:eatery”: 0.66}}]}












	
arrange_model_inputs(tensor_dict)[source]

	




	
classmethod create_embedding(config, tensorizers)[source]

	




	
get_export_input_names(tensorizers)[source]

	




	
vocab_to_export(tensorizers)[source]

	










pytext.models.seq_models.conv_decoder module


	
class pytext.models.seq_models.conv_decoder.ConvDecoderConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
combine_pos_embed = 'concat'

	




	
decoder_embed_dim = 128

	




	
decoder_input_dim = 128

	




	
decoder_learned_pos = False

	




	
decoder_normalize_before = False

	




	
decoder_output_dim = 128

	




	
dropout = 0.1

	




	
max_target_positions = 128

	




	
no_token_positional_embeddings = False

	




	
positional_embedding_type = 'learned'

	








	
class pytext.models.seq_models.conv_decoder.LightConvDecoder(target_dict, embed_tokens, layers, decoder_config)[source]

	Bases: pytext.models.seq_models.conv_decoder.LightConvDecoderBase


	
forward(prev_output_tokens: torch.Tensor, encoder_out: Dict[str, torch.Tensor], incremental_state: Optional[Dict[str, torch.Tensor]] = None, timestep: Optional[int] = None) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_probs(decoder_out: Tuple[torch.Tensor, Dict[str, torch.Tensor]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	








	
class pytext.models.seq_models.conv_decoder.LightConvDecoderBase(target_dict, embed_tokens, layers, decoder_config)[source]

	Bases: pytext.models.seq_models.base.PyTextIncrementalDecoderComponent


	
forward_unprojected(prev_output_tokens: torch.Tensor, encoder_out: Dict[str, torch.Tensor], incremental_state: Optional[Dict[str, torch.Tensor]] = None, timestep: Optional[int] = None) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	




	
classmethod from_config(config, tgt_dict, tgt_embedding)[source]

	




	
get_probs(decoder_out: Tuple[torch.Tensor, Dict[str, torch.Tensor]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	




	
max_positions()[source]

	Maximum output length supported by the decoder.






	
pos_embed(x, src_tokens)[source]

	




	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	








	
class pytext.models.seq_models.conv_decoder.LightConvDecoderLayer(attention_dropout, decoder_attention_heads, self_attention_heads, decoder_conv_dim, decoder_conv_type, attention_type, self_attention_type, decoder_embed_dim, decoder_ffn_embed_dim, decoder_glu, decoder_normalize_before, dropout, input_dropout, relu_dropout, need_attention, convolution_type, conv=None, self_attention=None, attention=None)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule


	
extra_repr()[source]

	Set the extra representation of the module

To print customized extra information, you should re-implement
this method in your own modules. Both single-line and multi-line
strings are acceptable.






	
forward(x, encoder_out: torch.Tensor, encoder_padding_mask: Optional[torch.Tensor], decoder_padding_mask: Optional[torch.Tensor], incremental_state: Optional[Dict[str, torch.Tensor]])[source]

	
	Parameters

	
	x (Tensor) – input to the layer of shape (seq_len, batch, embed_dim)


	encoder_padding_mask (ByteTensor) – binary ByteTensor of shape
(batch, src_len) where padding elements are indicated by 1.






	Returns

	encoded output of shape (batch, src_len, embed_dim)










	
classmethod from_config(config, kernel_size)[source]

	




	
maybe_layer_norm(before: bool = False, after: bool = False)[source]

	This a utility function which helps to control the layer norm behavior
before and after specific components using one variable in config.
If self.normalize_before is set to True, output is true only when before
is True






	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	








	
class pytext.models.seq_models.conv_decoder.LightConvDecoupledDecoder(target_dict, embed_tokens, layers, decoder_config, ontology_generation_only, decoupled_attention_heads, model_output_logprob)[source]

	Bases: pytext.models.seq_models.conv_decoder.LightConvDecoderBase


	
forward(prev_output_tokens: torch.Tensor, encoder_out: Dict[str, torch.Tensor], incremental_state: Optional[Dict[str, torch.Tensor]] = None, timestep: Optional[int] = None) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config, tgt_dict, tgt_embedding)[source]

	










pytext.models.seq_models.conv_encoder module


	
class pytext.models.seq_models.conv_encoder.ConvEncoderConfig(**kwargs)[source]

	Bases: pytext.config.pytext_config.ConfigBase


	
combine_pos_embed = 'concat'

	




	
dropout = 0.1

	




	
embedding_dim = 128

	




	
encoder_embed_dim = 128

	




	
encoder_learned_pos = False

	




	
encoder_normalize_before = False

	




	
max_source_positions = 1024

	




	
max_target_positions = 100

	




	
no_token_positional_embeddings = False

	




	
positional_embedding_type = 'learned'

	








	
class pytext.models.seq_models.conv_encoder.LightConvEncoder(dictionary, embed_tokens, layers, encoder_config)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule, pytext.models.seq_models.nar_modules.NAREncoderUtility


	
extra_repr()[source]

	Set the extra representation of the module

To print customized extra information, you should re-implement
this method in your own modules. Both single-line and multi-line
strings are acceptable.






	
forward(src_tokens: torch.Tensor, src_embeddings: torch.Tensor, src_lengths: torch.Tensor) → Dict[str, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config, src_dict, src_embedding)[source]

	




	
max_positions()[source]

	Maximum input length supported by the encoder.






	
pos_embed(x, src_tokens)[source]

	




	
reorder_encoder_out(encoder_out: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	




	
tile_encoder_out(tile_size: int, encoder_out: Dict[str, torch.Tensor]) → Dict[str, torch.Tensor][source]

	








	
class pytext.models.seq_models.conv_encoder.LightConvEncoderLayer(dropout, encoder_conv_dim, encoder_conv_type, self_attention_type, encoder_embed_dim, encoder_ffn_embed_dim, self_attention_heads, encoder_glu, encoder_normalize_before, input_dropout, relu_dropout, convolution_type, conv=None, self_attention=None)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule


	
extra_repr()[source]

	Set the extra representation of the module

To print customized extra information, you should re-implement
this method in your own modules. Both single-line and multi-line
strings are acceptable.






	
forward(x, encoder_padding_mask: Optional[torch.Tensor] = None)[source]

	
	Parameters

	
	x (Tensor) – input to the layer of shape (seq_len, batch, embed_dim)


	encoder_padding_mask (ByteTensor) – binary ByteTensor of shape
(batch, src_len) where padding elements are indicated by 1.






	Returns

	encoded output of shape (batch, src_len, embed_dim)










	
classmethod from_config(config, kernel_size)[source]

	




	
maybe_layer_norm(before: bool = False, after: bool = False)[source]

	










pytext.models.seq_models.conv_model module


	
class pytext.models.seq_models.conv_model.CNNModel(encoder, decoder, source_embedding)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule


	
forward(src_tokens: torch.Tensor, additional_features: List[List[torch.Tensor]], src_lengths, prev_output_tokens, src_subword_begin_indices: Optional[torch.Tensor] = None) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.seq_models.conv_model.CNNModel.Config, src_dict, source_embedding, tgt_dict, target_embedding, dict_embedding=None)[source]

	




	
get_embedding_module()[source]

	




	
get_normalized_probs(net_output, log_probs, sample=None)[source]

	




	
max_decoder_positions()[source]

	




	
classmethod validate_config(config)[source]

	








	
class pytext.models.seq_models.conv_model.DecoupledCNNModel(encoder, decoder, source_embedding)[source]

	Bases: pytext.models.seq_models.conv_model.CNNModel








pytext.models.seq_models.light_conv module


	
class pytext.models.seq_models.light_conv.LightweightConv(input_size, kernel_size, convolution_type: str, num_heads, weight_softmax, bias)[source]

	Bases: pytext.models.seq_models.base.PyTextIncrementalDecoderComponent


	
extra_repr()[source]

	Set the extra representation of the module

To print customized extra information, you should re-implement
this method in your own modules. Both single-line and multi-line
strings are acceptable.






	
forward(x, incremental_state: Optional[Dict[str, torch.Tensor]] = None)[source]

	Assuming the input, x, of the shape T x B x C and producing an output in the shape T x B x C
:param x: Input of shape T x B x C, i.e. (timesteps, batch_size, input_size)
:param incremental_state: A dict to keep the state






	
classmethod from_config(config, input_size, kernel_size, convolution_type)[source]

	




	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order: torch.Tensor)[source]

	




	
reset_parameters()[source]

	










pytext.models.seq_models.mask_generator module


	
class pytext.models.seq_models.mask_generator.BeamRankingAlgorithm[source]

	Bases: enum.Enum

An enumeration.


	
AVERAGE_TOKEN_LPROB = 'AVERAGE_TOKEN_LPROB'

	




	
LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB = 'LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB'

	




	
LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB_MULTIPLIED = 'LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB_MULTIPLIED'

	




	
LENGTH_CONDITIONED_RANK = 'LENGTH_CONDITIONED_RANK'

	




	
LENGTH_CONDITIONED_RANK_MUL = 'LENGTH_CONDITIONED_RANK_MUL'

	




	
LEN_ONLY = 'LEN_ONLY'

	




	
TOKEN_LPROB = 'TOKEN_LPROB'

	








	
class pytext.models.seq_models.mask_generator.EmbedQuantizeType[source]

	Bases: enum.Enum

An enumeration.


	
BIT_4 = '4bit'

	




	
BIT_8 = '8bit'

	




	
NONE = 'None'

	








	
class pytext.models.seq_models.mask_generator.MaskedSequenceGenerator(config, model, length_prediction_model, trg_vocab, beam_size, use_gold_length, beam_ranking_algorithm, quantize, embed_quantize)[source]

	Bases: pytext.models.module.Module


	
forward(src_tokens: torch.Tensor, dict_feats: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], contextual_embed: Optional[torch.Tensor], char_feats: Optional[torch.Tensor], src_lengths: torch.Tensor, src_subword_begin_indices: Optional[torch.Tensor] = None, target_lengths: Optional[torch.Tensor] = None, beam_size: Optional[int] = None, src_index_tokens: Optional[torch.Tensor] = None) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config, model, length_prediction, trg_vocab, quantize=False, embed_quantize=False)[source]

	




	
generate_hypo(tensors: Dict[str, torch.Tensor]) → Tuple[Tuple[torch.Tensor, torch.Tensor], torch.Tensor][source]

	Generates hypotheses using beam search, also returning their scores


	Inputs:

	
	tensors: dictionary containing needed tensors for generation






	Outputs:

	
	
	(hypos, lens): tuple of Tensors

	
	hypos: Tensor of shape (batch_size, beam_size, MAX) containing the generated tokens. MAX refers to the longest sequence in batch.


	lens: Tensor of shape (batch_size, beam_size) containing generated sequence lengths










	_hypo_scores: Tensor of shape (batch_size, beam_size) containing the scores for each generated sequence













	
generate_non_autoregressive(encoder_out: Dict[str, torch.Tensor], tgt_tokens)[source]

	




	
get_clip_length(src_lengths: torch.Tensor)[source]

	




	
get_encoder_out(src_tokens: torch.Tensor, dict_feats: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], contextual_embed: Optional[torch.Tensor], char_feats: Optional[torch.Tensor], src_subword_begin_indices: Optional[torch.Tensor], src_lengths: torch.Tensor, src_index_tokens: Optional[torch.Tensor] = None) → Dict[str, torch.Tensor][source]

	








	
pytext.models.seq_models.mask_generator.avg_token_lprob(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	




	
pytext.models.seq_models.mask_generator.get_beam_ranking_function(ranking_algorithm: pytext.models.seq_models.mask_generator.BeamRankingAlgorithm)[source]

	




	
pytext.models.seq_models.mask_generator.length(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	




	
pytext.models.seq_models.mask_generator.length_conditioned_avg_lprob_rank(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	




	
pytext.models.seq_models.mask_generator.length_conditioned_avg_lprob_rank_mul(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	




	
pytext.models.seq_models.mask_generator.length_conditioned_rank(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	




	
pytext.models.seq_models.mask_generator.length_conditioned_rank_mul(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	




	
pytext.models.seq_models.mask_generator.prepare_masked_target_for_lengths(beam: torch.Tensor, mask_idx: int, pad_idx: int, length_beam_size: int = 1) → Tuple[torch.Tensor, torch.Tensor][source]

	




	
pytext.models.seq_models.mask_generator.token_prob(token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor) → torch.Tensor[source]

	






pytext.models.seq_models.nar_length module


	
class pytext.models.seq_models.nar_length.ConvLengthPredictionModule(embed_dim: int, conv_dim: int, max_target_positions: int, length_dropout: float, glu: bool, activation, pooling_type, conv_layers)[source]

	Bases: pytext.models.module.Module


	
forward(x: torch.Tensor, encoder_padding_mask: Optional[torch.Tensor] = None)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.seq_models.nar_length.ConvLengthPredictionModule.Config, embed_dim: int)[source]

	








	
class pytext.models.seq_models.nar_length.MaskedLengthPredictionModule(embed_dim: int, length_hidden_dim: int, max_target_positions: int, length_dropout: float)[source]

	Bases: pytext.models.module.Module


	
forward(x: torch.Tensor, encoder_padding_mask: Optional[torch.Tensor] = None) → Tuple[torch.Tensor, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.seq_models.nar_length.MaskedLengthPredictionModule.Config, embed_dim: int)[source]

	








	
pytext.models.seq_models.nar_length.mean(rep: torch.Tensor, padding_mask: Optional[torch.Tensor])[source]

	




	
pytext.models.seq_models.nar_length.pool(pooling_type: str, words: torch.Tensor, encoder_padding_mask: Optional[torch.Tensor])[source]

	






pytext.models.seq_models.nar_modules module


	
class pytext.models.seq_models.nar_modules.NAREncoderUtility[source]

	Bases: object


	
prepare_for_nar_inference(length_beam_size: int, encoder_out: Dict[str, torch.Tensor]) → Dict[str, torch.Tensor][source]

	During masked NAR inference, multiple lengths are predicted for each
item in the batch. Hence tiling has to be done in such a way that all new
rows related to each item should be placed together. This is the assumption
that we are following in the rest of the nar generation code.
Eg:
[row1, row2, row3] should be tiled as
[row1, row1, row1, row2, row2, row2, row3, row3, row3]
NOT [row1, row2, row3, row1, row2, row3, row1, row2, row3]












pytext.models.seq_models.nar_output_layer module


	
class pytext.models.seq_models.nar_output_layer.NARSeq2SeqOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase

Non-autoregressive seq2seq output layer.


	
classmethod from_config(config: pytext.models.seq_models.nar_output_layer.NARSeq2SeqOutputLayer.Config, vocab: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(model_outputs: Tuple[torch.Tensor, Dict[str, torch.Tensor]], targets: Tuple[Tuple[torch.Tensor, torch.Tensor], torch.Tensor], context: Dict[str, Any] = None, reduce=True) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	label_logits: B x T x V_1
label_targets: B x T
length_logits: B x V_2
length_targets: B












pytext.models.seq_models.positional module


	
class pytext.models.seq_models.positional.LearnedPositionalEmbedding(num_embeddings: int, embedding_dim: int, padding_idx: int)[source]

	Bases: torch.nn.modules.sparse.Embedding

This module learns positional embeddings up to a fixed maximum size.
Padding ids are ignored by either offsetting based on padding_idx
or by setting padding_idx to None and ensuring that the appropriate
position ids are passed to the forward function.


	
forward(input: torch.Tensor, incremental_state: Optional[Dict[str, Dict[str, Optional[torch.Tensor]]]] = None, positions: Optional[torch.Tensor] = None)[source]

	Input is expected to be of size [bsz x seqlen].










	
class pytext.models.seq_models.positional.PostionalEmbedCombine[source]

	Bases: enum.Enum

An enumeration.


	
CONCAT = 'concat'

	




	
SUM = 'sum'

	








	
class pytext.models.seq_models.positional.PostionalEmbedType[source]

	Bases: enum.Enum

An enumeration.


	
HYBRID = 'hybrid'

	




	
LEARNED = 'learned'

	




	
SINUSOIDAL = 'sinusoidal'

	








	
class pytext.models.seq_models.positional.SinusoidalPositionalEmbedding(embedding_dim, padding_idx, init_size=124, learned_embed=False)[source]

	Bases: torch.nn.modules.module.Module

This module produces sinusoidal positional embeddings of any length.

Padding symbols are ignored.


	
forward(input, incremental_state: Optional[Dict[str, torch.Tensor]] = None, timestep: Optional[int] = None)[source]

	Input is expected to be of size [bsz x seqlen].






	
max_positions()[source]

	Maximum number of supported positions.










	
pytext.models.seq_models.positional.build_positional_embedding(positional_embedding_type: pytext.models.seq_models.positional.PostionalEmbedType, combine_pos_embed: pytext.models.seq_models.positional.PostionalEmbedCombine, max_target_positions: int, input_embed_dim: int, embed_dim: int, padding_idx: int, no_token_positional_embeddings: bool)[source]

	




	
pytext.models.seq_models.positional.get_sinusoidal_embedding(num_embeddings: int, embedding_dim: int, padding_idx: int)[source]

	Build sinusoidal embeddings.

This matches the implementation in tensor2tensor, but differs slightly
from the description in Section 3.5 of “Attention Is All You Need”.








pytext.models.seq_models.projection_layers module


	
class pytext.models.seq_models.projection_layers.DecoderWithLinearOutputProjection(src_dict, dst_dict, out_embed_dim=512, *args, **kwargs)[source]

	Bases: torch.nn.modules.module.Module

Simple linear projection from the hidden vector to
vocab.


	
forward(encoder_out: Dict[str, torch.Tensor], decoder_out: Tuple[torch.Tensor, Dict[str, torch.Tensor]], incremental_state: Optional[Dict[str, torch.Tensor]] = None)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_probs(decoder_out: Tuple[torch.Tensor, Dict[str, torch.Tensor]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	




	
reset_parameters()[source]

	








	
class pytext.models.seq_models.projection_layers.DecoupledDecoderHead(src_dict, dst_dict, out_embed_dim=512, encoder_hidden_dim=None, pointer_attention_heads=1, fixed_generation_vocab=None, attention_dropout=0.2, model_output_logprob=True)[source]

	Bases: torch.nn.modules.module.Module


	
fixed_generation_vocab_expanded = typing_extensions.Final[torch.Tensor]

	




	
forward(encoder_out: Dict[str, torch.Tensor], decoder_out: Tuple[torch.Tensor, Dict[str, torch.Tensor]], incremental_state: Optional[Dict[str, torch.Tensor]] = None) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	B: Batch
T_src: Length of source sequence
T_trg: Length of target seuqence
C: hidden dimension
V_ont: Size of ontology vocabulary
V_trg: Size of full target vocabulary






	
get_pointer_src_tokens(encoder_out: Dict[str, torch.Tensor]) → torch.Tensor[source]

	




	
get_probs(decoder_out: Tuple[torch.Tensor, Dict[str, torch.Tensor]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor][source]

	




	
verify_encoder_out(encoder_out: Dict[str, torch.Tensor])[source]

	










pytext.models.seq_models.rnn_decoder module


	
class pytext.models.seq_models.rnn_decoder.DecoderWithLinearOutputProjection(out_vocab_size, out_embed_dim=512)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule

Common super class for decoder networks with output projection layers.


	
forward(input_tokens, encoder_out: Dict[str, torch.Tensor], incremental_state: Optional[Dict[str, torch.Tensor]] = None, timestep: int = 0) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
forward_unprojected(input_tokens, encoder_out, incremental_state=None)[source]

	Forward pass through the decoder without output projection.






	
reset_parameters()[source]

	








	
class pytext.models.seq_models.rnn_decoder.RNNDecoder(out_vocab_size, embed_tokens, encoder_hidden_dim, embed_dim, hidden_dim, out_embed_dim, cell_type, num_layers, dropout_in, dropout_out, attention_type, attention_heads, first_layer_attention, averaging_encoder)[source]

	Bases: pytext.models.seq_models.rnn_decoder.RNNDecoderBase, pytext.models.seq_models.rnn_decoder.DecoderWithLinearOutputProjection






	
class pytext.models.seq_models.rnn_decoder.RNNDecoderBase(embed_tokens, encoder_hidden_dim, embed_dim, hidden_dim, out_embed_dim, cell_type, num_layers, dropout_in, dropout_out, attention_type, attention_heads, first_layer_attention, averaging_encoder)[source]

	Bases: pytext.models.seq_models.base.PyTextIncrementalDecoderComponent

RNN decoder with multihead attention. Attention is calculated using encoder
output and output of decoder’s first RNN layerself. Attention is applied
after first RNN layer and concatenated to input of subsequent layers.


	
forward_unprojected(input_tokens, encoder_out: Dict[str, torch.Tensor], incremental_state: Optional[Dict[str, torch.Tensor]] = None) → Tuple[torch.Tensor, Dict[str, torch.Tensor]][source]

	




	
classmethod from_config(config, out_vocab_size, target_embedding)[source]

	




	
get_normalized_probs(net_output, log_probs, sample)[source]

	Get normalized probabilities (or log probs) from a net’s output.






	
max_positions()[source]

	Maximum output length supported by the decoder.






	
reorder_incremental_state(incremental_state: Dict[str, torch.Tensor], new_order)[source]

	Reorder buffered internal state (for incremental generation).












pytext.models.seq_models.rnn_encoder module


	
class pytext.models.seq_models.rnn_encoder.BiLSTM(num_layers, bidirectional, embed_dim, hidden_dim, dropout)[source]

	Bases: torch.nn.modules.module.Module

Wrapper for nn.LSTM

Differences include:
* weight initialization
* the bidirectional option makes the first layer bidirectional only
(and in that case the hidden dim is divided by 2)


	
static LSTM(input_size, hidden_size, **kwargs)[source]

	




	
forward(embeddings: torch.Tensor, lengths: torch.Tensor, enforce_sorted: bool = True)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.models.seq_models.rnn_encoder.LSTMSequenceEncoder(embed_dim, hidden_dim, num_layers, dropout_in, dropout_out, bidirectional)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule

RNN encoder using nn.LSTM for cuDNN support / ONNX exportability.


	
forward(src_tokens: torch.Tensor, embeddings: torch.Tensor, src_lengths) → Dict[str, torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config)[source]

	




	
max_positions()[source]

	Maximum output length supported by the decoder.






	
tile_encoder_out(beam_size: int, encoder_out: Dict[str, torch.Tensor]) → Dict[str, torch.Tensor][source]

	










pytext.models.seq_models.rnn_encoder_decoder module


	
class pytext.models.seq_models.rnn_encoder_decoder.RNNModel(encoder, decoder, source_embeddings)[source]

	Bases: pytext.models.seq_models.base.PyTextSeq2SeqModule


	
forward(src_tokens: torch.Tensor, additional_features: List[List[torch.Tensor]], src_lengths, prev_output_tokens, incremental_state: Optional[Dict[str, torch.Tensor]] = None)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.seq_models.rnn_encoder_decoder.RNNModel.Config, source_vocab, source_embedding, target_vocab, target_embedding)[source]

	




	
get_normalized_probs(net_output, log_probs, sample=None)[source]

	




	
max_decoder_positions()[source]

	










pytext.models.seq_models.seq2seq_model module


	
class pytext.models.seq_models.seq2seq_model.Seq2SeqModel(model: pytext.models.seq_models.rnn_encoder_decoder.RNNModel, output_layer: pytext.models.seq_models.seq2seq_output_layer.Seq2SeqOutputLayer, src_vocab: pytext.data.utils.Vocabulary, trg_vocab: pytext.data.utils.Vocabulary, dictfeat_vocab: pytext.data.utils.Vocabulary, generator_config=None)[source]

	Bases: pytext.models.model.Model

Sequence to sequence model using an encoder-decoder architecture.


	
arrange_model_inputs(tensor_dict) → Tuple[torch.Tensor, Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], torch.Tensor, torch.Tensor][source]

	




	
arrange_targets(tensor_dict)[source]

	




	
forward(src_tokens: torch.Tensor, dict_feats: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], contextual_token_embedding: Optional[torch.Tensor], src_lengths: torch.Tensor, trg_tokens: torch.Tensor)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config: pytext.models.seq_models.seq2seq_model.Seq2SeqModel.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	




	
get_pred(model_outputs, context=None)[source]

	




	
max_decoder_positions()[source]

	




	
torchscriptify()[source]

	










pytext.models.seq_models.seq2seq_output_layer module


	
class pytext.models.seq_models.seq2seq_output_layer.Seq2SeqOutputLayer(target_names: Optional[List[str]] = None, loss_fn: Optional[pytext.loss.loss.Loss] = None, *args, **kwargs)[source]

	Bases: pytext.models.output_layers.output_layer_base.OutputLayerBase


	
classmethod from_config(config: pytext.models.seq_models.seq2seq_output_layer.Seq2SeqOutputLayer.Config, vocab: pytext.data.utils.Vocabulary)[source]

	




	
get_loss(model_outputs: Tuple[torch.Tensor, Dict[str, torch.Tensor]], targets: Tuple[torch.Tensor, torch.Tensor], context: Dict[str, Any] = None, reduce=True) → torch.Tensor[source]

	Compute and return the loss given logits and targets.


	Parameters

	
	logit (torch.Tensor) – Logits returned Model.


	target (torch.Tensor) – True label/target to compute loss against.


	context (Optional[Dict[str, Any]]) – Context is a dictionary of items
that’s passed as additional metadata by the
DataHandler. Defaults to None.


	reduce (bool) – Whether to reduce loss over the batch. Defaults to True.






	Returns

	Model loss.



	Return type

	torch.Tensor
















pytext.models.seq_models.seqnn module


	
class pytext.models.seq_models.seqnn.SeqNNModel(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.doc_model.DocModel

Classification model with sequence of utterances as input.
It uses a docnn model (CNN or LSTM) to generate vector representation
for each sequence, and then use an LSTM or BLSTM to capture the dynamics
and produce labels for each sequence.


	
arrange_model_inputs(tensor_dict)[source]

	








	
class pytext.models.seq_models.seqnn.SeqNNModel_Deprecated(embedding: pytext.models.embeddings.embedding_base.EmbeddingBase, representation: pytext.models.representations.representation_base.RepresentationBase, decoder: pytext.models.decoders.decoder_base.DecoderBase, output_layer: pytext.models.output_layers.output_layer_base.OutputLayerBase)[source]

	Bases: pytext.models.model.Model

Classification model with sequence of utterances as input.
It uses a docnn model (CNN or LSTM) to generate vector representation
for each sequence, and then use an LSTM or BLSTM to capture the dynamics
and produce labels for each sequence.

DEPRECATED: Use SeqNNModel








pytext.models.seq_models.utils module


	
pytext.models.seq_models.utils.Linear(in_features, out_features, bias=True)[source]

	




	
pytext.models.seq_models.utils.extract_ontology_vocab(target_dictionary)[source]

	




	
pytext.models.seq_models.utils.make_positions(input, padding_idx: int)[source]

	Replace non-padding symbols with their position numbers.

Position numbers begin at padding_idx+1. Padding symbols are ignored.






	
pytext.models.seq_models.utils.prepare_full_key(instance_id: str, key: str, secondary_key: Optional[str] = None)[source]

	




	
pytext.models.seq_models.utils.unfold1d(x, kernel_size: int, padding_l: int, pad_value: float = 0)[source]

	unfold T x B x C to T x B x C x K






	
pytext.models.seq_models.utils.verify_encoder_out(encoder_out: Dict[str, torch.Tensor], keys: List[str])[source]

	






Module contents







          

      

      

    

  

    
      
          
            
  
pytext.optimizer package


Subpackages



	pytext.optimizer.sparsifiers package
	Submodules

	pytext.optimizer.sparsifiers.blockwise_sparsifier module

	pytext.optimizer.sparsifiers.sparsifier module

	Module contents












Submodules




pytext.optimizer.activations module


	
pytext.optimizer.activations.get_activation(name, dim=1)[source]

	






pytext.optimizer.adabelief module


	
class pytext.optimizer.adabelief.AdaBelief(params, lr=0.001, betas=(0.9, 0.999), eps=1e-08, weight_decay=0, amsgrad=False, weight_decouple=False, fixed_decay=False, rectify=False)[source]

	Bases: pytext.optimizer.optimizers.Optimizer, torch.optim.optimizer.Optimizer

AdaBelief Optimizer, adapting stepsizes by the belief in observed gradients
Paper: https://arxiv.org/abs/2010.07468
Implementation has been copied over from the original author (https://github.com/juntang-zhuang/Adabelief-Optimizer)


	
clip_grad_norm(max_norm, model=None)[source]

	




	
classmethod from_config(config: pytext.optimizer.adabelief.AdaBelief.Config, model: torch.nn.modules.module.Module)[source]

	




	
reset()[source]

	




	
step(closure=None, **kwargs)[source]

	Performs a single optimization step.


	Parameters

	closure (callable, optional) – A closure that reevaluates the model
and returns the loss.
















pytext.optimizer.fairseq_fp16_utils module


	
class pytext.optimizer.fairseq_fp16_utils.Fairseq_FP16OptimizerMixin(*args, **kwargs)[source]

	Bases: object


	
backward(loss)[source]

	Computes the sum of gradients of the given tensor w.r.t. graph leaves.

Compared to fairseq.optim.FairseqOptimizer.backward(), this
function additionally dynamically scales the loss to avoid gradient
underflow.






	
classmethod build_fp32_params(params)[source]

	




	
clip_grad_norm(max_norm)[source]

	Clips gradient norm and updates dynamic loss scaler.






	
load_state_dict(state_dict, optimizer_overrides=None)[source]

	Load an optimizer state dict.

In general we should prefer the configuration of the existing optimizer
instance (e.g., learning rate) over that found in the state_dict. This
allows us to resume training from a checkpoint using a new set of
optimizer args.






	
multiply_grads(c)[source]

	Multiplies grads by a constant c.






	
state_dict()[source]

	Return the optimizer’s state dict.






	
step(closure=None)[source]

	Performs a single optimization step.






	
zero_grad()[source]

	Clears the gradients of all optimized parameters.










	
class pytext.optimizer.fairseq_fp16_utils.Fairseq_MemoryEfficientFP16OptimizerMixin(*args, **kwargs)[source]

	Bases: object


	
backward(loss)[source]

	Computes the sum of gradients of the given tensor w.r.t. graph leaves.

Compared to fairseq.optim.FairseqOptimizer.backward(), this
function additionally dynamically scales the loss to avoid gradient
underflow.






	
clip_grad_norm(max_norm)[source]

	Clips gradient norm and updates dynamic loss scaler.






	
load_state_dict(state_dict, optimizer_overrides=None)[source]

	Load an optimizer state dict.

In general we should prefer the configuration of the existing optimizer
instance (e.g., learning rate) over that found in the state_dict. This
allows us to resume training from a checkpoint using a new set of
optimizer args.






	
multiply_grads(c)[source]

	Multiplies grads by a constant c.






	
state_dict()[source]

	Return the optimizer’s state dict.






	
step(closure=None)[source]

	Performs a single optimization step.






	
zero_grad()[source]

	Clears the gradients of all optimized parameters.












pytext.optimizer.fp16_optimizer module


	
class pytext.optimizer.fp16_optimizer.DynamicLossScaler(init_scale, scale_factor, scale_window)[source]

	Bases: object


	
check_overflow(params)[source]

	




	
check_overflow_(grad)[source]

	




	
unscale(grad)[source]

	




	
unscale_grads(param_groups)[source]

	




	
update_scale()[source]

	According to overflow situation, adjust loss scale.

Once overflow happened, we decrease the scale by scale_factor.
Setting tolerance is another approach depending on cases.

If we haven’t had overflows for #scale_window times, we should increase
the scale by scale_factor.






	
upscale(loss)[source]

	








	
class pytext.optimizer.fp16_optimizer.FP16Optimizer(fp32_optimizer)[source]

	Bases: pytext.optimizer.optimizers.Optimizer


	
backward(loss)[source]

	




	
clip_grad_norm(max_norm, model)[source]

	




	
finalize() → bool[source]

	




	
load_state_dict(state_dict)[source]

	




	
param_groups

	




	
pre_export(model)[source]

	




	
state_dict()[source]

	




	
step(closure=None)[source]

	




	
zero_grad()[source]

	








	
class pytext.optimizer.fp16_optimizer.FP16OptimizerApex(fp32_optimizer: pytext.optimizer.optimizers.Optimizer, model: torch.nn.modules.module.Module, opt_level: str, init_loss_scale: Optional[int], min_loss_scale: Optional[float])[source]

	Bases: pytext.optimizer.fp16_optimizer.FP16Optimizer


	
backward(loss)[source]

	




	
clip_grad_norm(max_norm, model)[source]

	




	
classmethod from_config(fp16_config: pytext.optimizer.fp16_optimizer.FP16OptimizerApex.Config, model: torch.nn.modules.module.Module, fp32_config: pytext.optimizer.optimizers.Optimizer.Config, *unused)[source]

	




	
load_state_dict(state_dict)[source]

	




	
pre_export(model)[source]

	




	
state_dict()[source]

	




	
step(closure=None)[source]

	




	
zero_grad()[source]

	








	
class pytext.optimizer.fp16_optimizer.FP16OptimizerDeprecated(init_optimizer, init_scale, scale_factor, scale_window)[source]

	Bases: object


	
finalize()[source]

	




	
load_state_dict(state_dict)[source]

	




	
scale_loss(loss)[source]

	




	
state_dict()[source]

	




	
step()[source]

	Realize weights update.

Update the grads from model to master. During iteration for parameters,
we check overflow after floating grads and copy. Then do unscaling.

If overflow doesn’t happen, call inner optimizer’s step() and copy
back the updated weights from inner optimizer to model.

Update loss scale according to overflow checking result.






	
zero_grad()[source]

	








	
class pytext.optimizer.fp16_optimizer.FP16OptimizerFairseq(fp16_params, fp32_optimizer, init_loss_scale, scale_window, scale_tolerance, threshold_loss_scale, min_loss_scale, num_accumulated_batches)[source]

	Bases: fairseq.optim.fp16_optimizer._FP16OptimizerMixin, pytext.optimizer.fp16_optimizer.FP16Optimizer

Wrap an optimizer to support FP16 (mixed precision) training.


	
clip_grad_norm(max_norm, unused_model)[source]

	Clips gradient norm and updates dynamic loss scaler.






	
classmethod from_config(fp16_config: pytext.optimizer.fp16_optimizer.FP16OptimizerFairseq.Config, model: torch.nn.modules.module.Module, fp32_config: pytext.optimizer.optimizers.Optimizer.Config, num_accumulated_batches: int)[source]

	




	
pre_export(model)[source]

	








	
class pytext.optimizer.fp16_optimizer.GeneratorFP16Optimizer(init_optimizer, init_scale=65536.0, scale_factor=2, scale_window=2000)[source]

	Bases: pytext.optimizer.fp16_optimizer.PureFP16Optimizer


	
load_state_dict(state_dict)[source]

	Load an optimizer state dict.

We prefer the configuration of the existing optimizer instance.
After we load state dict to inner_optimizer, we create the copy of
references of parameters again as in init().






	
step()[source]

	Updates weights.


	Effects:

	Check overflow, if not, when inner_optimizer supports memory-effcient
step, do overall unscale and call memory-efficient step.

If it doesn’t support, modify each parameter list in param_groups
of inner_optimizer to a generator of the tensors. Call normal step
then, data type changing will be added automatically in that function.

No matter whether it is overflow, we need to update scale at the
last step.














	
class pytext.optimizer.fp16_optimizer.MemoryEfficientFP16OptimizerFairseq(fp16_params, optimizer, init_loss_scale, scale_window, scale_tolerance, threshold_loss_scale, min_loss_scale, num_accumulated_batches)[source]

	Bases: fairseq.optim.fp16_optimizer._MemoryEfficientFP16OptimizerMixin, pytext.optimizer.fp16_optimizer.FP16Optimizer

Wrap the mem efficient optimizer to support FP16 (mixed precision) training.


	
clip_grad_norm(max_norm, unused_model)[source]

	Clips gradient norm and updates dynamic loss scaler.






	
classmethod from_config(fp16_config: pytext.optimizer.fp16_optimizer.MemoryEfficientFP16OptimizerFairseq.Config, model: torch.nn.modules.module.Module, fp32_config: pytext.optimizer.optimizers.Optimizer.Config, num_accumulated_batches: int)[source]

	




	
pre_export(model)[source]

	








	
class pytext.optimizer.fp16_optimizer.PureFP16Optimizer(init_optimizer, init_scale=65536.0, scale_factor=2, scale_window=2000)[source]

	Bases: pytext.optimizer.fp16_optimizer.FP16OptimizerDeprecated


	
load_state_dict(state_dict)[source]

	Load an optimizer state dict.

We prefer the configuration of the existing optimizer instance.
Realize the same logic as in init() – point the param_groups of outer
optimizer to that of the inner_optimizer.






	
scale_loss(loss)[source]

	Scale the loss.


	Parameters

	loss (pytext.Loss) – loss function object










	
step()[source]

	Updates the weights in inner optimizer.

If inner optimizer supports memory efficient, check overflow,
unscale and call advanced step.

Otherwise, float weights and grads, check whether grads are overflow
during the iteration, if not overflow, unscale grads and call inner
optimizer’s step; If overflow happens, do nothing, wait to the end
to call half weights and grads (grads will be eliminated in zero_grad)










	
pytext.optimizer.fp16_optimizer.convert_generator(params, scale)[source]

	Create the generator for parameter tensors.

For each parameter, we float and unscale it. After the caller calls next(),
we realize the half process and start next parameter’s processing.






	
pytext.optimizer.fp16_optimizer.generate_params(param_groups)[source]

	




	
pytext.optimizer.fp16_optimizer.initialize(model, optimizer, opt_level, init_scale=65536, scale_factor=2.0, scale_window=2000, memory_efficient=False)[source]

	




	
pytext.optimizer.fp16_optimizer.master_params(optimizer)[source]

	




	
pytext.optimizer.fp16_optimizer.scale_loss(loss, optimizer, delay_unscale=False)[source]

	






pytext.optimizer.lamb module


	
class pytext.optimizer.lamb.Lamb(params, lr=0.001, betas=(0.9, 0.999), eps=1e-06, weight_decay=0, min_trust=None)[source]

	Bases: pytext.optimizer.optimizers.Optimizer, torch.optim.optimizer.Optimizer

Implements Lamb algorithm.
THIS WAS DIRECTLY COPIED OVER FROM pytorch/contrib:
https://github.com/cybertronai/pytorch-lamb
It has been proposed in Large Batch Optimization for Deep Learning: Training BERT in 76 minutes.
https://arxiv.org/abs/1904.00962

Has the option for minimum trust LAMB as described in “Single Headed
Attention RNN: Stop Thinking With Your Head” section 6.3
https://arxiv.org/abs/1911.11423


	
classmethod from_config(config: pytext.optimizer.lamb.Lamb.Config, model: torch.nn.modules.module.Module)[source]

	




	
step(closure=None, **kwargs)[source]

	Performs a single optimization step.


	Parameters

	closure (callable, optional) – A closure that reevaluates the model
and returns the loss.
















pytext.optimizer.madgrad module


	
class pytext.optimizer.madgrad.MADGRAD(params, lr: float = 0.01, momentum: float = 0.9, weight_decay: float = 0, eps: float = 1e-06, k: int = 0)[source]

	Bases: pytext.optimizer.optimizers.Optimizer, torch.optim.optimizer.Optimizer

MADGRAD Optimizer: A Momentumized, Adaptive, Dual Averaged Gradient Method for Stochastic
Optimization.
Paper: https://arxiv.org/abs/2101.11075

Implementation has been copied over from the original author
(https://github.com/facebookresearch/madgrad/blob/master/madgrad/madgrad.py)


	
add_param_group(param_group)[source]

	Add a param group to the Optimizer s param_groups.

This can be useful when fine tuning a pre-trained network as frozen
layers can be made trainable and added to the Optimizer as
training progresses.


	Parameters

	
	param_group (dict) – Specifies what Tensors should be optimized along


	group specific optimization options. (with) – 













	
clip_grad_norm(max_norm, model=None)[source]

	




	
classmethod from_config(config: pytext.optimizer.madgrad.MADGRAD.Config, model: torch.nn.modules.module.Module)[source]

	




	
initialize_state()[source]

	




	
reset_param_groups()[source]

	




	
step(closure=None, **kwargs) → Optional[float][source]

	Performs a single optimization step.
:param closure: A closure that reevaluates the model


and returns the loss.












	
supports_flat_params

	




	
supports_memory_efficient_fp16

	










pytext.optimizer.optimizers module


	
class pytext.optimizer.optimizers.Adagrad(parameters, lr, weight_decay)[source]

	Bases: torch.optim.adagrad.Adagrad, pytext.optimizer.optimizers.Optimizer


	
classmethod from_config(config: pytext.optimizer.optimizers.Adagrad.Config, model: torch.nn.modules.module.Module)[source]

	








	
class pytext.optimizer.optimizers.Adam(parameters, lr, weight_decay, eps)[source]

	Bases: torch.optim.adam.Adam, pytext.optimizer.optimizers.Optimizer


	
classmethod from_config(config: pytext.optimizer.optimizers.Adam.Config, model: torch.nn.modules.module.Module)[source]

	








	
class pytext.optimizer.optimizers.AdamW(parameters, lr, weight_decay, eps)[source]

	Bases: torch.optim.adamw.AdamW, pytext.optimizer.optimizers.Optimizer

Adds PyText support for
Decoupled Weight Decay Regularization for Adam as done in the paper:
https://arxiv.org/abs/1711.05101
for more information read the fast.ai blog on this optimization
method here: https://www.fast.ai/2018/07/02/adam-weight-decay/


	
classmethod from_config(config: pytext.optimizer.optimizers.AdamW.Config, model: torch.nn.modules.module.Module)[source]

	








	
class pytext.optimizer.optimizers.Optimizer(config=None, *args, **kwargs)[source]

	Bases: pytext.config.component.Component


	
backward(loss)[source]

	




	
clip_grad_norm(max_norm, model=None)[source]

	




	
finalize() → bool[source]

	




	
multiply_grads(c)[source]

	Multiplies grads by a constant c.






	
params

	Return an iterable of the parameters held by the optimizer.






	
pre_export(model)[source]

	




	
reset_param_groups()[source]

	








	
class pytext.optimizer.optimizers.SGD(parameters, lr, momentum)[source]

	Bases: torch.optim.sgd.SGD, pytext.optimizer.optimizers.Optimizer


	
classmethod from_config(config: pytext.optimizer.optimizers.SGD.Config, model: torch.nn.modules.module.Module)[source]

	








	
pytext.optimizer.optimizers.learning_rates(optimizer)[source]

	






pytext.optimizer.privacy_engine module


	
class pytext.optimizer.privacy_engine.PrivacyEngine(model, optimizer, noise_multiplier, max_grad_norm, batch_size, dataset_size, target_delta, alphas)[source]

	Bases: pytext.config.component.Component

A wrapper around PrivacyEngine of Opacus


	
attach(optimizer)[source]

	




	
detach()[source]

	




	
classmethod from_config(config: pytext.optimizer.privacy_engine.PrivacyEngine.Config, model, optimizer)[source]

	




	
get_privacy_spent()[source]

	










pytext.optimizer.radam module


	
class pytext.optimizer.radam.RAdam(params, lr=0.001, betas=(0.9, 0.999), eps=1e-08, weight_decay=0)[source]

	Bases: pytext.optimizer.optimizers.Optimizer, torch.optim.optimizer.Optimizer

Implements rectified adam as derived in the following paper:
“On the Variance of the Adaptive Learning Rate and Beyond”
(https://arxiv.org/abs/1908.03265)

This code is mostly a direct copy-paste of the code provided by the authors here:
https://github.com/LiyuanLucasLiu/RAdam/blob/master/radam.py


	
classmethod from_config(config: pytext.optimizer.radam.RAdam.Config, model: torch.nn.modules.module.Module)[source]

	




	
step(closure=None, **kwargs)[source]

	Performs a single optimization step (parameter update).


	Parameters

	closure (callable) – A closure that reevaluates the model and
returns the loss. Optional for most optimizers.






Note

Unless otherwise specified, this function should not modify the
.grad field of the parameters.














pytext.optimizer.scheduler module


	
class pytext.optimizer.scheduler.BatchScheduler(config=None, *args, **kwargs)[source]

	Bases: pytext.optimizer.scheduler.Scheduler


	
prepare(train_iter, total_epochs)[source]

	








	
class pytext.optimizer.scheduler.CosineAnnealingLR(optimizer, T_max, eta_min=0, last_epoch=-1, verbose=False)[source]

	Bases: torch.optim.lr_scheduler.CosineAnnealingLR, pytext.optimizer.scheduler.BatchScheduler

Wrapper around torch.optim.lr_scheduler.CosineAnnealingLR
See the original documentation for more details.


	
classmethod from_config(config: pytext.optimizer.scheduler.CosineAnnealingLR.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
step_batch(metrics=None, epoch=None)[source]

	








	
class pytext.optimizer.scheduler.CyclicLR(optimizer, base_lr, max_lr, step_size_up=2000, step_size_down=None, mode='triangular', gamma=1.0, scale_fn=None, scale_mode='cycle', cycle_momentum=True, base_momentum=0.8, max_momentum=0.9, last_epoch=-1, verbose=False)[source]

	Bases: torch.optim.lr_scheduler.CyclicLR, pytext.optimizer.scheduler.BatchScheduler

Wrapper around torch.optim.lr_scheduler.CyclicLR
See the original documentation for more details


	
classmethod from_config(config: pytext.optimizer.scheduler.CyclicLR.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
step_batch(metrics=None, epoch=None)[source]

	








	
class pytext.optimizer.scheduler.ExponentialLR(optimizer, gamma, last_epoch=-1, verbose=False)[source]

	Bases: torch.optim.lr_scheduler.ExponentialLR, pytext.optimizer.scheduler.Scheduler

Wrapper around torch.optim.lr_scheduler.ExponentialLR
See the original documentation for more details.


	
classmethod from_config(config: pytext.optimizer.scheduler.ExponentialLR.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
step_epoch(metrics=None, epoch=None)[source]

	








	
class pytext.optimizer.scheduler.LmFineTuning(optimizer, cut_frac=0.1, ratio=32, non_pretrained_param_groups=2, lm_lr_multiplier=1.0, lm_use_per_layer_lr=False, lm_gradual_unfreezing=True, last_epoch=-1)[source]

	Bases: torch.optim.lr_scheduler._LRScheduler, pytext.optimizer.scheduler.BatchScheduler

Fine-tuning methods from the paper
“[arXiv:1801.06146]Universal Language Model Fine-tuning for Text Classification”.

Specifically, modifies training schedule using slanted triangular learning rates,
discriminative fine-tuning (per-layer learning rates), and gradual unfreezing.


	
classmethod from_config(config: pytext.optimizer.scheduler.LmFineTuning.Config, optimizer)[source]

	




	
get_lr()[source]

	




	
step_batch(metrics=None, epoch=None)[source]

	








	
class pytext.optimizer.scheduler.PolynomialDecayScheduler(optimizer, warmup_steps, total_steps, end_learning_rate, power)[source]

	Bases: torch.optim.lr_scheduler._LRScheduler, pytext.optimizer.scheduler.BatchScheduler

Applies a polynomial decay with lr warmup to the learning rate.

It is commonly observed that a monotonically decreasing learning rate, whose
degree of change is carefully chosen, results in a better performing model.

This scheduler linearly increase learning rate from 0 to final value at the
beginning of training, determined by warmup_steps.
Then it applies a polynomial decay function to an optimizer step, given a
provided base_lrs to reach an end_learning_rate after total_steps.


	
classmethod from_config(config: pytext.optimizer.scheduler.PolynomialDecayScheduler.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
get_lr()[source]

	




	
prepare(train_iter, total_epochs)[source]

	




	
step_batch()[source]

	








	
class pytext.optimizer.scheduler.ReduceLROnPlateau(optimizer, mode='min', factor=0.1, patience=10, threshold=0.0001, threshold_mode='rel', cooldown=0, min_lr=0, eps=1e-08, verbose=False)[source]

	Bases: torch.optim.lr_scheduler.ReduceLROnPlateau, pytext.optimizer.scheduler.Scheduler

Wrapper around torch.optim.lr_scheduler.ReduceLROnPlateau
See the original documentation for more details.


	
classmethod from_config(config: pytext.optimizer.scheduler.ReduceLROnPlateau.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
step_epoch(metrics, epoch)[source]

	








	
class pytext.optimizer.scheduler.Scheduler(config=None, *args, **kwargs)[source]

	Bases: pytext.config.component.Component

Schedulers help in adjusting the learning rate during training. Scheduler
is a wrapper class over schedulers which can be available in torch
library or for custom implementations. There are two kinds of lr scheduling
that is supported by this class. Per epoch scheduling and per batch scheduling.
In per epoch scheduling, the learning rate is adjusted at the end of each epoch
and in per batch scheduling the learning rate is adjusted after the forward and
backward pass through one batch during the training.

There are two main methods that needs to be implemented by the Scheduler.
step_epoch() is called at the end of each epoch and step_batch() is called
at the end of each batch in the training data.

prepare() method can be used by BatchSchedulers to initialize any attributes
they may need.


	
prepare(train_iter, total_epochs)[source]

	




	
step_batch(**kwargs) → None[source]

	




	
step_epoch(**kwargs) → None[source]

	








	
class pytext.optimizer.scheduler.SchedulerWithWarmup(optimizer, warmup_scheduler, scheduler, switch_steps)[source]

	Bases: torch.optim.lr_scheduler._LRScheduler, pytext.optimizer.scheduler.BatchScheduler

Wraps another scheduler with a warmup phase. After warmup_steps defined in
warmup_scheduler.warmup_steps, the scheduler will switch to use the specified
scheduler in scheduler.

warmup_scheduler: is the configuration for the WarmupScheduler, that warms up
learning rate over warmup_steps linearly.

scheduler: is the main scheduler that will be applied after the warmup phase
(once warmup_steps have passed)


	
classmethod from_config(config: pytext.optimizer.scheduler.SchedulerWithWarmup.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
get_lr()[source]

	




	
prepare(train_iter, total_epochs)[source]

	




	
step_batch()[source]

	




	
step_epoch(metrics, epoch)[source]

	








	
class pytext.optimizer.scheduler.StepLR(optimizer, step_size, gamma=0.1, last_epoch=-1, verbose=False)[source]

	Bases: torch.optim.lr_scheduler.StepLR, pytext.optimizer.scheduler.Scheduler

Wrapper around torch.optim.lr_scheduler.StepLR
See the original documentation for more details.


	
classmethod from_config(config: pytext.optimizer.scheduler.StepLR.Config, optimizer)[source]

	




	
step_epoch(metrics=None, epoch=None)[source]

	








	
class pytext.optimizer.scheduler.WarmupScheduler(optimizer, warmup_steps, inverse_sqrt_decay)[source]

	Bases: torch.optim.lr_scheduler._LRScheduler, pytext.optimizer.scheduler.BatchScheduler

Scheduler to linearly increase the learning rate from 0 to its final value over
a number of steps:


lr = base_lr * current_step / warmup_steps




After the warm-up phase, the scheduler has the option of decaying the learning
rate as the inverse square root of the number of training steps taken:


lr = base_lr * sqrt(warmup_steps) / sqrt(current_step)





	
classmethod from_config(config: pytext.optimizer.scheduler.WarmupScheduler.Config, optimizer: pytext.optimizer.optimizers.Optimizer)[source]

	




	
get_lr()[source]

	




	
prepare(train_iter, total_epochs)[source]

	




	
step_batch()[source]

	










pytext.optimizer.swa module


	
class pytext.optimizer.swa.StochasticWeightAveraging(optimizer, swa_start=None, swa_freq=None, swa_lr=None)[source]

	Bases: pytext.optimizer.optimizers.Optimizer, torch.optim.optimizer.Optimizer


	
add_param_group(param_group)[source]

	Add a param group to the Optimizer s param_groups.

This can be useful when fine tuning a pre-trained network as frozen
layers can be made trainable and added to the Optimizer as
training progresses.


	Parameters

	
	param_group (dict) – Specifies what Tensors should be optimized along


	group specific optimization options. (with) – 













	
static bn_update(loader, model, device=None)[source]

	Updates BatchNorm running_mean, running_var buffers in the model.

It performs one pass over data in loader to estimate the activation
statistics for BatchNorm layers in the model.


	Parameters

	
	loader (torch.utils.data.DataLoader) – dataset loader to compute the
activation statistics on. Each data batch should be either a
tensor, or a list/tuple whose first element is a tensor
containing data.


	model (torch.nn.Module) – model for which we seek to update BatchNorm
statistics.


	device (torch.device, optional) – If set, data will be trasferred to
device before being passed into model.













	
finalize()[source]

	Swaps the values of the optimized variables and swa buffers.

It’s meant to be called in the end of training to use the collected
swa running averages. It can also be used to evaluate the running
averages during training; to continue training swap_swa_sgd
should be called again.






	
classmethod from_config(config: pytext.optimizer.swa.StochasticWeightAveraging.Config, model: torch.nn.modules.module.Module)[source]

	




	
load_state_dict(state_dict)[source]

	Loads the optimizer state.


	Parameters

	state_dict (dict) – SWA optimizer state. Should be an object returned
from a call to state_dict.










	
reset_param_groups()[source]

	




	
state_dict()[source]

	Returns the state of SWA as a dict.


	It contains three entries:

	
	
	opt_state - a dict holding current optimization state of the base

	optimizer. Its content differs between optimizer classes.







	
	swa_state - a dict containing current state of SWA. For each

	optimized variable it contains swa_buffer keeping the running
average of the variable







	param_groups - a dict containing all parameter groups













	
step(closure=None, **kwargs)[source]

	Performs a single optimization step.

In automatic mode also updates SWA running averages.






	
update_swa()[source]

	Updates the SWA running averages of all optimized parameters.






	
update_swa_group(group)[source]

	Updates the SWA running averages for the given parameter group.


	Parameters

	param_group (dict) – Specifies for what parameter group SWA running
averages should be updated





Examples

>>> # automatic mode
>>> base_opt = torch.optim.SGD([{'params': [x]},
>>>             {'params': [y], 'lr': 1e-3}], lr=1e-2, momentum=0.9)
>>> opt = torchcontrib.optim.SWA(base_opt)
>>> for i in range(100):
>>>     opt.zero_grad()
>>>     loss_fn(model(input), target).backward()
>>>     opt.step()
>>>     if i > 10 and i % 5 == 0:
>>>         # Update SWA for the second parameter group
>>>         opt.update_swa_group(opt.param_groups[1])
>>> opt.swap_swa_sgd()
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pytext.optimizer.sparsifiers package


Submodules




pytext.optimizer.sparsifiers.blockwise_sparsifier module


	
class pytext.optimizer.sparsifiers.blockwise_sparsifier.BlockwiseMagnitudeSparsifier(sparsity, starting_epoch, frequency, block_size, columnwise_blocking, accumulate_mask, layerwise_pruning)[source]

	Bases: pytext.optimizer.sparsifiers.sparsifier.L0_projection_sparsifier

running blockwise magnitude-based sparsification


	Parameters

	
	block_size – define the size of each block


	columnwise_blocking – define columnwise block if true


	starting_epoch – sparsification_condition returns true only after starting_epoch


	frequency – sparsification_condition only if number of steps devides frequency


	accumulate_mask – if true, the mask after each .sparisfy() will be reused


	sparsity – percentage of zeros among the UNPRUNED parameters.


	on how the sparsifier work (Examples) – 


	matrix (2D) – 


	[ – 0  1  2  3  4
5  6  7  8  9
10 11 12 13 14
15 16 17 18 19
20 21 22 23 24


	] – 


	3 X 1 block (define) – 


	[ – *****  ***
0  1  2  3   4
****** ***
5  6  7  8   9
****** ***
10 11 12 13 14
****** ***
15 16 17 18 19
****** ***
20 21 22 23 24
****** ***


	] – 


	l1 norm of each block and sort them. Retain blocks with largest (compute) – 


	values until sparsity threshold is met (absolute) – 









	
classmethod from_config(config: pytext.optimizer.sparsifiers.blockwise_sparsifier.BlockwiseMagnitudeSparsifier.Config)[source]

	




	
get_current_sparsity(model)[source]

	




	
get_masks(model: torch.nn.modules.module.Module, pre_masks: List[torch.Tensor] = None) → List[torch.Tensor][source]

	Note: this function returns the masks only but do not sparsify or modify the
weights

prune x% of weights among the weights with “1” in pre_masks


	Parameters

	
	model – Model


	pre_masks – list of FloatTensors where “1” means retained the weight and
“0” means pruned the weight






	Returns

	List[torch.Tensor], intersection of new masks and pre_masks, so
that “1” only if the weight is selected after new masking and pre_mask



	Return type

	masks










	
get_sparsifiable_params(model, requires_name=False)[source]

	










pytext.optimizer.sparsifiers.sparsifier module


	
class pytext.optimizer.sparsifiers.sparsifier.CRF_L1_SoftThresholding(lambda_l1: float, starting_epoch: int, frequency: int)[source]

	Bases: pytext.optimizer.sparsifiers.sparsifier.CRF_SparsifierBase


	implement l1 regularization:

	min Loss(x, y, CRFparams) + lambda_l1 * ||CRFparams||_1





and solve the optimiation problem via (stochastic) proximal gradient-based
method i.e., soft-thresholding

param_updated = sign(CRFparams) * max ( abs(CRFparams) - lambda_l1, 0)


	
classmethod from_config(config: pytext.optimizer.sparsifiers.sparsifier.CRF_L1_SoftThresholding.Config)[source]

	




	
sparsify(state)[source]

	








	
class pytext.optimizer.sparsifiers.sparsifier.CRF_MagnitudeThresholding(sparsity, starting_epoch, frequency, grouping)[source]

	Bases: pytext.optimizer.sparsifiers.sparsifier.CRF_SparsifierBase

magnitude-based (equivalent to projection onto l0 constraint set) sparsification
on CRF transition matrix. Preserveing the top-k elements either rowwise or
columnwise until sparsity constraint is met.


	
classmethod from_config(config: pytext.optimizer.sparsifiers.sparsifier.CRF_MagnitudeThresholding.Config)[source]

	




	
sparsify(state)[source]

	








	
class pytext.optimizer.sparsifiers.sparsifier.CRF_SparsifierBase(config=None, *args, **kwargs)[source]

	Bases: pytext.optimizer.sparsifiers.sparsifier.Sparsifier


	
get_sparsifiable_params(model: torch.nn.modules.module.Module)[source]

	




	
get_transition_sparsity(transition)[source]

	




	
sparsification_condition(state)[source]

	








	
class pytext.optimizer.sparsifiers.sparsifier.L0_projection_sparsifier(sparsity, starting_epoch, frequency, layerwise_pruning=True, accumulate_mask=False)[source]

	Bases: pytext.optimizer.sparsifiers.sparsifier.Sparsifier

L0 projection-based (unstructured) sparsification


	Parameters

	
	weights (torch.Tensor) – input weight matrix


	sparsity (float32) – the desired sparsity [0-1]









	
apply_masks(model: pytext.models.model.Model, masks: List[torch.Tensor])[source]

	apply given masks to zero-out learnable weights in model






	
classmethod from_config(config: pytext.optimizer.sparsifiers.sparsifier.L0_projection_sparsifier.Config)[source]

	




	
get_masks(model: pytext.models.model.Model, pre_masks: List[torch.Tensor] = None) → List[torch.Tensor][source]

	Note: this function returns the masks only but do not sparsify or modify the
weights

prune x% of weights among the weights with “1” in pre_masks


	Parameters

	
	model – Model


	pre_masks – list of FloatTensors where “1” means retained the weight and
“0” means pruned the weight






	Returns

	List[torch.Tensor], intersection of new masks and pre_masks, so
that “1” only if the weight is selected after new masking and pre_mask



	Return type

	masks










	
get_sparsifiable_params(model: pytext.models.model.Model)[source]

	




	
sparsification_condition(state)[source]

	




	
sparsify(state)[source]

	obtain a mask and apply the mask to sparsify










	
class pytext.optimizer.sparsifiers.sparsifier.SensitivityAnalysisSparsifier(pre_train_model_path, analyzed_sparsity, max_analysis_batches, max_skipped_weight, pre_analysis_path, sparsity, iterative_pruning, pruning_iterations, start_sparsity_ratio)[source]

	Bases: pytext.optimizer.sparsifiers.sparsifier.Sparsifier


	
apply_masks(model: pytext.models.model.Model, masks: List[torch.Tensor])[source]

	apply given masks to zero-out learnable weights in model






	
find_params_to_prune(metric_dict, max_skip_weight_num)[source]

	




	
classmethod from_config(config: pytext.optimizer.sparsifiers.sparsifier.SensitivityAnalysisSparsifier.Config)[source]

	




	
get_current_sparsity(model: pytext.models.model.Model) → float[source]

	




	
get_mask_for_param(param, sparsity)[source]

	generate the prune mask for one weight tensor.






	
get_masks(model: pytext.models.model.Model) → List[torch.Tensor][source]

	Note: this function returns the masks for each weight tensor if
that tensor is required to be pruned

prune x% of weights items among the weights with “1” in mask (self._mask)
indicate the remained weights, with “0” indicate pruned weights


	Parameters

	model – Model



	Returns

	List[torch.Tensor], the prune mask for the weight of all
layers



	Return type

	masks










	
get_required_sparsifiable_params(model: pytext.models.model.Model)[source]

	




	
get_sparsifiable_params(model)[source]

	




	
increase_sparsity(state)[source]

	




	
initialize(trainer, state, eval_data, metric_reporter, train_config)[source]

	




	
layer_wise_analysis(param_name, param_dict, trainer, state, eval_data, metric_reporter)[source]

	




	
load_analysis_from_path()[source]

	




	
op_pre_epoch(trainer, state)[source]

	note: invoke this function at the begin of each pruning iteration. Each pruning
iteration contains several epochs. In this function, we will:
1. update the sparsity,
2. reload the best model from the previous iteration,
3. generate the prune mask, and
4. apply the mask to prune the weight of the model with increased sparsity.






	
save_model_state_for_all_rank()[source]

	




	
sensitivity_analysis(trainer, state, eval_data, metric_reporter, train_config)[source]

	Analysis the sensitivity of each weight tensor to the metric.
Prune the weight tensor one by one and evaluate the metric if the
correspond weight tensor is pruned.
:param trainer: batch iterator of training data
:type trainer: trainer
:param state: the state of the current training
:type state: TrainingState
:param eval_data: batch iterator of evaluation data
:type eval_data: BatchIterator
:param metric_reporter: compute metric based on training
:type metric_reporter: MetricReporter
:param output and report results to console, file.. etc:
:param train_config: training config
:type train_config: PyTextConfig


	Returns

	a string of each layer sensitivity to metric.



	Return type

	analysis_result










	
sparsification_condition(state)[source]

	




	
sparsify(state)[source]

	apply the mask to sparsify the weight tensor










	
class pytext.optimizer.sparsifiers.sparsifier.Sparsifier(config=None, *args, **kwargs)[source]

	Bases: pytext.config.component.Component


	
get_current_sparsity(model: pytext.models.model.Model) → float[source]

	




	
get_sparsifiable_params(*args, **kwargs)[source]

	




	
initialize(*args, **kwargs)[source]

	




	
op_pre_epoch(*args, **kwargs)[source]

	




	
save_model_state_for_all_rank()[source]

	




	
sparsification_condition(*args, **kwargs)[source]

	




	
sparsify(*args, **kwargs)[source]

	








	
class pytext.optimizer.sparsifiers.sparsifier.State[source]

	Bases: enum.Enum

An enumeration.


	
ANALYSIS = 'Analysis'

	




	
OTHERS = 'Others'
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pytext.resources package


Submodules




pytext.resources.roberta module
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pytext.task package


Submodules




pytext.task.accelerator_lowering module


	
class pytext.task.accelerator_lowering.AcceleratorBiLSTM(biLSTM)[source]

	Bases: torch.nn.modules.module.Module


	
forward(embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor, states: Tuple[torch.Tensor, torch.Tensor]) → Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.task.accelerator_lowering.AcceleratorTransformer(transformer)[source]

	Bases: torch.nn.modules.module.Module


	
forward(tokens: torch.Tensor) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
class pytext.task.accelerator_lowering.AcceleratorTransformerLayersInternal(layers)[source]

	Bases: torch.nn.modules.module.Module


	
forward(encoded: torch.Tensor, padding_mask: torch.Tensor) → List[torch.Tensor][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.












	
pytext.task.accelerator_lowering.accelerator_lstm_inputs(model: torch.nn.modules.module.Module, trace: torch.jit.ScriptFunction, export_options: pytext.config.pytext_config.ExportConfig, dataset_iterable: Iterable[T_co], module_path)[source]

	




	
pytext.task.accelerator_lowering.accelerator_transformerLayers_inputs(model: torch.nn.modules.module.Module, trace: torch.jit.ScriptFunction, export_options: pytext.config.pytext_config.ExportConfig, dataset_iterable: Iterable[T_co], module_path)[source]

	




	
pytext.task.accelerator_lowering.lower_modules_to_accelerator(model: torch.nn.modules.module.Module, trace, export_options: pytext.config.pytext_config.ExportConfig, throughput_optimize=False)[source]

	




	
pytext.task.accelerator_lowering.swap_modules_for_accelerator(model)[source]

	






pytext.task.disjoint_multitask module


	
class pytext.task.disjoint_multitask.DisjointMultitask(target_task_name, exporters, **kwargs)[source]

	Bases: pytext.task.task.TaskBase

Modules which have the same shared_module_key and type share parameters.
Only the first instance of such module should be configured in tasks list.


	
export(multitask_model, export_path, metric_channels, export_onnx_path=None)[source]

	Wrapper method to export PyTorch model to Caffe2 model using Exporter.


	Parameters

	
	export_path (str) – file path of exported caffe2 model


	metric_channels – output the PyTorch model’s execution graph to


	export_onnx_path (str) – file path of exported onnx model













	
classmethod from_config(task_config: pytext.task.disjoint_multitask.DisjointMultitask.Config, metadata=None, model_state=None, tensorizers=None, rank=0, world_size=1)[source]

	Create the task from config, and optionally load metadata/model_state
This function will create components including DataHandler,
Trainer, MetricReporter,
Exporter, and wire them up.


	Parameters

	
	task_config (Task.Config) – the config of the current task


	metadata – saved global context of this task, e.g: vocabulary, will be
generated by DataHandler if it’s None


	model_state – saved model parameters, will be loaded into model when given

















	
class pytext.task.disjoint_multitask.NewDisjointMultitask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task._NewTask

Multitask training based on underlying subtasks. To share parameters between modules
from different tasks, specify the same shared_module_key. Only the first instance of
each shared module should be configured in tasks list. Only the multitask trainer
(not the per-task trainers) is used.


	
export(model, export_path, metric_channels=None, export_onnx_path=None)[source]

	Wrapper method to export PyTorch model to Caffe2 model using Exporter.


	Parameters

	
	export_path (str) – file path of exported caffe2 model


	metric_channels (List[Channel]) – outputs of model’s execution graph


	export_onnx_path (str) – file path of exported onnx model













	
classmethod from_config(task_config: pytext.task.disjoint_multitask.NewDisjointMultitask.Config, unused_metadata=None, model_state=None, tensorizers=None, rank=0, world_size=1)[source]

	Create the task from config, and optionally load metadata/model_state
This function will create components including DataHandler,
Trainer, MetricReporter,
Exporter, and wire them up.


	Parameters

	
	task_config (Task.Config) – the config of the current task


	metadata – saved global context of this task, e.g: vocabulary, will be
generated by DataHandler if it’s None


	model_state – saved model parameters, will be loaded into model when given













	
torchscript_export(model, export_path, export_config=None)[source]

	










pytext.task.new_task module


	
class pytext.task.new_task.NewTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task._NewTask






	
pytext.task.new_task.create_schema(tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], extra_schema: Optional[Dict[str, Type[CT_co]]] = None) → Dict[str, Type[CT_co]][source]

	




	
pytext.task.new_task.create_tensorizers(model_inputs: Union[pytext.models.model.BaseModel.Config.ModelInput, Dict[str, pytext.data.tensorizers.Tensorizer.Config]]) → Dict[str, pytext.data.tensorizers.Tensorizer][source]

	




	
pytext.task.new_task.sort(input, dim=-1, descending=False, *, out=None) -> (Tensor, LongTensor)

	Sorts the elements of the input tensor along a given dimension
in ascending order by value.

If dim is not given, the last dimension of the input is chosen.

If descending is True then the elements are sorted in descending
order by value.

A namedtuple of (values, indices) is returned, where the values are the
sorted values and indices are the indices of the elements in the original
input tensor.


	Parameters

	
	input (Tensor) – the input tensor.


	dim (int, optional) – the dimension to sort along


	descending (bool, optional) – controls the sorting order (ascending or descending)






	Keyword Arguments

	out (tuple, optional) – the output tuple of (Tensor, LongTensor) that can
be optionally given to be used as output buffers





Example:

>>> x = torch.randn(3, 4)
>>> sorted, indices = torch.sort(x)
>>> sorted
tensor([[-0.2162,  0.0608,  0.6719,  2.3332],
        [-0.5793,  0.0061,  0.6058,  0.9497],
        [-0.5071,  0.3343,  0.9553,  1.0960]])
>>> indices
tensor([[ 1,  0,  2,  3],
        [ 3,  1,  0,  2],
        [ 0,  3,  1,  2]])

>>> sorted, indices = torch.sort(x, 0)
>>> sorted
tensor([[-0.5071, -0.2162,  0.6719, -0.5793],
        [ 0.0608,  0.0061,  0.9497,  0.3343],
        [ 0.6058,  0.9553,  1.0960,  2.3332]])
>>> indices
tensor([[ 2,  0,  0,  1],
        [ 0,  1,  1,  2],
        [ 1,  2,  2,  0]])












pytext.task.nop_decorator module


	
class pytext.task.nop_decorator.accelerator(specs, inputs_function=None)[source]

	Bases: object


	
classmethod get_embedding_module_from_path(model, submod_path)[source]

	




	
classmethod get_module_from_path(model, prefixes)[source]

	




	
classmethod get_modules(model, backend)[source]

	










pytext.task.quantize module


	
pytext.task.quantize.quantize_fx(model, inputs, data_loader, dynamic=True)[source]

	




	
pytext.task.quantize.quantize_statically(model, inputs, data_loader, linear_only=False, module_swap=False)[source]

	






pytext.task.serialize module


	
class pytext.task.serialize.CheckpointManager[source]

	Bases: pytext.task.serialize.PyTextCheckpointManagerInterface


	
get_latest_checkpoint_path() → str[source]

	Return most recent saved checkpoint path in str
Returns: checkpoint_path (str)






	
get_post_training_snapshot_path() → str[source]

	




	
list() → List[str][source]

	Return all existing checkpoint paths
Returns: checkpoint_path_list (List[str]), list elements are in the same
order of checkpoint saving






	
load(load_path: str)[source]

	Loads a checkpoint/snapshot from disk.
:param load_path: the file path from which to load
:type load_path: str

Returns: De-serialized state (dictionary) that was saved






	
save(state, save_path)[source]

	




	
save_checkpoint(state, checkpoint_path)[source]

	Serialize and save checkpoint to given path. State is a dictionary that
represents the all data to be saved.
:param state: Dictionary containing data to be saved
:param checkpoint_path: path of file to save checkpoint






	
save_snapshot(state, snapshot_path)[source]

	Serialize and save post-training model snapshot to given path. State
is a dictionary that represents the all data to be saved.
Having a separate method for snapshots enables future optimizations like
quantization to be applied to snapshots.


	Parameters

	
	state – Dictionary containing data to be saved


	snapshot_path – path of file to save snapshot

















	
class pytext.task.serialize.PyTextCheckpointManagerInterface[source]

	Bases: abc.ABC

CheckpointManager is a class abstraction to manage a training job’s
checkpoints/snapshots with different IO and storage.


	
get_latest_checkpoint_path() → str[source]

	Return most recent saved checkpoint path in str
Returns: checkpoint_path (str)






	
get_post_training_snapshot_path() → str[source]

	




	
list() → List[str][source]

	Return all existing checkpoint paths
Returns: checkpoint_path_list (List[str]), list elements are in the same
order of checkpoint saving






	
load(load_path: str)[source]

	Loads a checkpoint/snapshot from disk.
:param load_path: the file path from which to load
:type load_path: str

Returns: De-serialized state (dictionary) that was saved






	
save_checkpoint(state, checkpoint_path)[source]

	Serialize and save checkpoint to given path. State is a dictionary that
represents the all data to be saved.
:param state: Dictionary containing data to be saved
:param checkpoint_path: path of file to save checkpoint






	
save_snapshot(state, snapshot_path)[source]

	Serialize and save post-training model snapshot to given path. State
is a dictionary that represents the all data to be saved.
Having a separate method for snapshots enables future optimizations like
quantization to be applied to snapshots.


	Parameters

	
	state – Dictionary containing data to be saved


	snapshot_path – path of file to save snapshot

















	
pytext.task.serialize.generate_checkpoint_path(config: pytext.config.pytext_config.PyTextConfig, identifier: str)[source]

	




	
pytext.task.serialize.get_latest_checkpoint_path(dir_path: Optional[str] = None) → str[source]

	Get the latest checkpoint path
:param dir_path: the dir to scan for existing checkpoint files. Default: if None,
:param the latest checkpoint path saved in momery will be returned:

Returns: checkpoint_path






	
pytext.task.serialize.get_post_training_snapshot_path() → str[source]

	




	
pytext.task.serialize.load(load_path: str, overwrite_config=None, rank=0, world_size=1)[source]

	Load task, config and training state from a saved snapshot
by default, it will construct the task using the saved config then load
metadata and model state.

if overwrite_task is specified, it will construct the task using
overwrite_task then load metadata and model state.






	
pytext.task.serialize.load_checkpoint(state, overwrite_config=None, rank=0, world_size=1)[source]

	




	
pytext.task.serialize.load_v1(state)[source]

	




	
pytext.task.serialize.load_v2(state)[source]

	




	
pytext.task.serialize.load_v3(state, overwrite_config=None, rank=0, world_size=1)[source]

	




	
pytext.task.serialize.register_snapshot_loader(version)[source]

	




	
pytext.task.serialize.save(config: pytext.config.pytext_config.PyTextConfig, model: pytext.models.model.Model, meta: Optional[pytext.data.data_handler.CommonMetadata], tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], training_state: Optional[pytext.trainers.training_state.TrainingState] = None, identifier: Optional[str] = None) → str[source]

	Save all stateful information of a training task to a specified file-like
object, will save the original config, model state, metadata,
training state if training is not completed
Args:
identifier (str): used to identify a checkpoint within a training job,
used as a suffix for save path
config (PytextConfig): contains all raw parameter/hyper-parameters
for training task
model (Model): actual model in training
training_state (TrainingState): stateful infomation during training
Returns:
identifier (str): if identifier is not specified, will save to
config.save_snapshot_path to be consistent to post-training snapshot;
if specified, will be used to save checkpoint during training,
identifier is used to identify checkpoints in the same training






	
pytext.task.serialize.save_checkpoint(f: io.IOBase, config: pytext.config.pytext_config.PyTextConfig, model: pytext.models.model.Model, meta: Optional[pytext.data.data_handler.CommonMetadata], tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], training_state: Optional[pytext.trainers.training_state.TrainingState] = None) → str[source]

	




	
pytext.task.serialize.set_checkpoint_manager(manager: pytext.task.serialize.PyTextCheckpointManagerInterface) → None[source]

	






pytext.task.task module


	
class pytext.task.task.TaskBase(trainer: pytext.trainers.trainer.Trainer, data_handler: pytext.data.data_handler.DataHandler, model: pytext.models.model.Model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, exporter: Optional[pytext.exporters.exporter.ModelExporter])[source]

	Bases: pytext.config.component.Component

Task is the central place to define and wire up components for data processing,
model training, metric reporting, etc. Task class has a Config class containing
the config of each component in a descriptive way.


	
export(model, export_path, metric_channels=None, export_onnx_path=None)[source]

	Wrapper method to export PyTorch model to Caffe2 model using Exporter.


	Parameters

	
	export_path (str) – file path of exported caffe2 model


	metric_channels (List[Channel]) – outputs of model’s execution graph


	export_onnx_path (str) – file path of exported onnx model













	
classmethod format_prediction(predictions, scores, context, target_meta)[source]

	Format the prediction and score from model output, by default just return
them in a dict






	
classmethod from_config(task_config, metadata=None, model_state=None, tensorizers=None, rank=1, world_size=0)[source]

	Create the task from config, and optionally load metadata/model_state
This function will create components including DataHandler,
Trainer, MetricReporter,
Exporter, and wire them up.


	Parameters

	
	task_config (Task.Config) – the config of the current task


	metadata – saved global context of this task, e.g: vocabulary, will be
generated by DataHandler if it’s None


	model_state – saved model parameters, will be loaded into model when given













	
predict(examples)[source]

	Generates predictions using PyTorch model. The difference with test() is
that this should be used when the the examples do not have any true
label/target.


	Parameters

	examples – json format examples, input names should match the names specified
in this task’s features config










	
test(test_path)[source]

	Wrapper method to compute test metrics on holdout blind test dataset.


	Parameters

	test_path (str) – test data file path










	
train(train_config, rank=0, world_size=1, training_state=None)[source]

	Wrapper method to train the model using Trainer object.


	Parameters

	
	train_config (PyTextConfig) – config for training


	rank (int) – for distributed training only, rank of the gpu, default is 0


	world_size (int) – for distributed training only, total gpu to use, default
is 1

















	
class pytext.task.task.Task_Deprecated(trainer: pytext.trainers.trainer.Trainer, data_handler: pytext.data.data_handler.DataHandler, model: pytext.models.model.Model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, exporter: Optional[pytext.exporters.exporter.ModelExporter])[source]

	Bases: pytext.task.task.TaskBase






	
pytext.task.task.create_task(task_config, metadata=None, model_state=None, tensorizers=None, rank=0, world_size=1)[source]

	Create a task by finding task class in registry and invoking the from_config
function of the class, see from_config() for more details








pytext.task.tasks module


	
class pytext.task.tasks.BertPairRegressionTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.tasks.DocumentRegressionTask






	
class pytext.task.tasks.DocumentClassificationTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask


	
classmethod format_prediction(predictions, scores, context, target_names)[source]

	Format the prediction and score from model output, by default just return
them in a dict










	
class pytext.task.tasks.DocumentRegressionTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.EnsembleTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask


	
classmethod example_config()[source]

	




	
train_single_model(train_config, model_id, rank=0, world_size=1)[source]

	








	
class pytext.task.tasks.IntentSlotTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.LMTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.MaskedLMTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.NewBertClassificationTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.tasks.DocumentClassificationTask






	
class pytext.task.tasks.NewBertPairClassificationTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.tasks.DocumentClassificationTask






	
class pytext.task.tasks.PairwiseClassificationForDenseRetrievalTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: pytext.metric_reporters.classification_metric_reporter.ClassificationMetricReporter, trainer: pytext.trainers.trainer.TaskTrainer, trace_both_encoders: bool = True)[source]

	Bases: pytext.task.tasks.PairwiseClassificationTask

This task is to implement DPR training in PyText.
Code pointer: https://github.com/fairinternal/DPR/tree/master/dpr


	
classmethod create_metric_reporter(config: pytext.task.tasks.PairwiseClassificationForDenseRetrievalTask.Config, *args, **kwargs)[source]

	








	
class pytext.task.tasks.PairwiseClassificationTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: pytext.metric_reporters.classification_metric_reporter.ClassificationMetricReporter, trainer: pytext.trainers.trainer.TaskTrainer, trace_both_encoders: bool = True)[source]

	Bases: pytext.task.new_task.NewTask


	
classmethod from_config(config: pytext.task.tasks.PairwiseClassificationTask.Config, unused_metadata=None, model_state=None, tensorizers=None, rank=0, world_size=1)[source]

	Create the task from config, and optionally load metadata/model_state
This function will create components including DataHandler,
Trainer, MetricReporter,
Exporter, and wire them up.


	Parameters

	
	task_config (Task.Config) – the config of the current task


	metadata – saved global context of this task, e.g: vocabulary, will be
generated by DataHandler if it’s None


	model_state – saved model parameters, will be loaded into model when given













	
torchscript_export(model, export_path=None, export_config=None)[source]

	








	
class pytext.task.tasks.PairwiseRegressionTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: pytext.metric_reporters.classification_metric_reporter.ClassificationMetricReporter, trainer: pytext.trainers.trainer.TaskTrainer, trace_both_encoders: bool = True)[source]

	Bases: pytext.task.tasks.PairwiseClassificationTask






	
class pytext.task.tasks.QueryDocumentPairwiseRankingTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.RoBERTaNERTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask


	
classmethod create_metric_reporter(config: pytext.task.tasks.RoBERTaNERTask.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	








	
class pytext.task.tasks.SemanticParsingTask(data: pytext.data.data.Data, model: pytext.models.semantic_parsers.rnng.rnng_parser.RNNGParser, metric_reporter: pytext.metric_reporters.compositional_metric_reporter.CompositionalMetricReporter, trainer: pytext.trainers.hogwild_trainer.HogwildTrainer)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.SeqNNTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.SequenceLabelingTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask


	
torchscript_export(model, export_path=None, export_config=None)[source]

	








	
class pytext.task.tasks.SquadQATask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask






	
class pytext.task.tasks.WordTaggingTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task.NewTask


	
classmethod create_metric_reporter(config: pytext.task.tasks.WordTaggingTask.Config, tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer])[source]

	










Module contents


	
class pytext.task.NewTask(data: pytext.data.data.Data, model: pytext.models.model.BaseModel, metric_reporter: Optional[pytext.metric_reporters.metric_reporter.MetricReporter] = None, trainer: Optional[pytext.trainers.trainer.TaskTrainer] = None)[source]

	Bases: pytext.task.new_task._NewTask






	
class pytext.task.Task_Deprecated(trainer: pytext.trainers.trainer.Trainer, data_handler: pytext.data.data_handler.DataHandler, model: pytext.models.model.Model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, exporter: Optional[pytext.exporters.exporter.ModelExporter])[source]

	Bases: pytext.task.task.TaskBase






	
class pytext.task.TaskBase(trainer: pytext.trainers.trainer.Trainer, data_handler: pytext.data.data_handler.DataHandler, model: pytext.models.model.Model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, exporter: Optional[pytext.exporters.exporter.ModelExporter])[source]

	Bases: pytext.config.component.Component

Task is the central place to define and wire up components for data processing,
model training, metric reporting, etc. Task class has a Config class containing
the config of each component in a descriptive way.


	
export(model, export_path, metric_channels=None, export_onnx_path=None)[source]

	Wrapper method to export PyTorch model to Caffe2 model using Exporter.


	Parameters

	
	export_path (str) – file path of exported caffe2 model


	metric_channels (List[Channel]) – outputs of model’s execution graph


	export_onnx_path (str) – file path of exported onnx model













	
classmethod format_prediction(predictions, scores, context, target_meta)[source]

	Format the prediction and score from model output, by default just return
them in a dict






	
classmethod from_config(task_config, metadata=None, model_state=None, tensorizers=None, rank=1, world_size=0)[source]

	Create the task from config, and optionally load metadata/model_state
This function will create components including DataHandler,
Trainer, MetricReporter,
Exporter, and wire them up.


	Parameters

	
	task_config (Task.Config) – the config of the current task


	metadata – saved global context of this task, e.g: vocabulary, will be
generated by DataHandler if it’s None


	model_state – saved model parameters, will be loaded into model when given













	
predict(examples)[source]

	Generates predictions using PyTorch model. The difference with test() is
that this should be used when the the examples do not have any true
label/target.


	Parameters

	examples – json format examples, input names should match the names specified
in this task’s features config










	
test(test_path)[source]

	Wrapper method to compute test metrics on holdout blind test dataset.


	Parameters

	test_path (str) – test data file path










	
train(train_config, rank=0, world_size=1, training_state=None)[source]

	Wrapper method to train the model using Trainer object.


	Parameters

	
	train_config (PyTextConfig) – config for training


	rank (int) – for distributed training only, rank of the gpu, default is 0


	world_size (int) – for distributed training only, total gpu to use, default
is 1

















	
pytext.task.save(config: pytext.config.pytext_config.PyTextConfig, model: pytext.models.model.Model, meta: Optional[pytext.data.data_handler.CommonMetadata], tensorizers: Dict[str, pytext.data.tensorizers.Tensorizer], training_state: Optional[pytext.trainers.training_state.TrainingState] = None, identifier: Optional[str] = None) → str[source]

	Save all stateful information of a training task to a specified file-like
object, will save the original config, model state, metadata,
training state if training is not completed
Args:
identifier (str): used to identify a checkpoint within a training job,
used as a suffix for save path
config (PytextConfig): contains all raw parameter/hyper-parameters
for training task
model (Model): actual model in training
training_state (TrainingState): stateful infomation during training
Returns:
identifier (str): if identifier is not specified, will save to
config.save_snapshot_path to be consistent to post-training snapshot;
if specified, will be used to save checkpoint during training,
identifier is used to identify checkpoints in the same training






	
pytext.task.load(load_path: str, overwrite_config=None, rank=0, world_size=1)[source]

	Load task, config and training state from a saved snapshot
by default, it will construct the task using the saved config then load
metadata and model state.

if overwrite_task is specified, it will construct the task using
overwrite_task then load metadata and model state.






	
pytext.task.create_task(task_config, metadata=None, model_state=None, tensorizers=None, rank=0, world_size=1)[source]

	Create a task by finding task class in registry and invoking the from_config
function of the class, see from_config() for more details






	
pytext.task.get_latest_checkpoint_path(dir_path: Optional[str] = None) → str[source]

	Get the latest checkpoint path
:param dir_path: the dir to scan for existing checkpoint files. Default: if None,
:param the latest checkpoint path saved in momery will be returned:

Returns: checkpoint_path






	
pytext.task.quantize_statically(model, inputs, data_loader, linear_only=False, module_swap=False)[source]

	









          

      

      

    

  

    
      
          
            
  
pytext.torchscript package


Subpackages



	pytext.torchscript.seq2seq package
	Submodules

	pytext.torchscript.seq2seq.beam_decode module

	pytext.torchscript.seq2seq.beam_search module

	pytext.torchscript.seq2seq.decoder module

	pytext.torchscript.seq2seq.encoder module

	pytext.torchscript.seq2seq.export_model module

	pytext.torchscript.seq2seq.scripted_seq2seq_generator module

	pytext.torchscript.seq2seq.seq2seq_rnn_decoder_utils module

	Module contents





	pytext.torchscript.tensorizer package
	Submodules

	pytext.torchscript.tensorizer.bert module

	pytext.torchscript.tensorizer.normalizer module

	pytext.torchscript.tensorizer.roberta module

	pytext.torchscript.tensorizer.tensorizer module

	pytext.torchscript.tensorizer.xlm module

	Module contents





	pytext.torchscript.tokenizer package
	Submodules

	pytext.torchscript.tokenizer.bpe module

	pytext.torchscript.tokenizer.tokenizer module

	Module contents












Submodules




pytext.torchscript.batchutils module


	
pytext.torchscript.batchutils.clip_list(input: Optional[List[str]], max_batch: int) → Optional[List[str]][source]

	




	
pytext.torchscript.batchutils.clip_listlist(input: Optional[List[List[str]]], max_batch: int) → Optional[List[List[str]]][source]

	




	
pytext.torchscript.batchutils.clip_listlist_float(input: Optional[List[List[float]]], max_batch: int) → Optional[List[List[float]]][source]

	




	
pytext.torchscript.batchutils.destructure_any_list(client_batch: List[int], result_any_list: List[Any])[source]

	




	
pytext.torchscript.batchutils.destructure_dict_list(client_batch: List[int], result_input_list: List[Dict[str, float]]) → List[List[Dict[str, float]]][source]

	




	
pytext.torchscript.batchutils.destructure_dictlist_list(client_batch: List[int], result_input_list: List[List[Dict[str, float]]]) → List[List[List[Dict[str, float]]]][source]

	




	
pytext.torchscript.batchutils.destructure_tensor(client_batch: List[int], result_tensor: torch.Tensor) → List[torch.Tensor][source]

	




	
pytext.torchscript.batchutils.destructure_tensor_list(client_batch: List[int], result_tensor_list: List[torch.Tensor]) → List[List[torch.Tensor]][source]

	




	
pytext.torchscript.batchutils.input_size(texts: Optional[List[str]] = None, multi_texts: Optional[List[List[str]]] = None, tokens: Optional[List[List[str]]] = None) → int[source]

	




	
pytext.torchscript.batchutils.limit_list(input: Optional[List[str]], max_batch: int) → Optional[List[str]][source]

	




	
pytext.torchscript.batchutils.limit_listlist(input: Optional[List[List[str]]], max_batch: int) → Optional[List[List[str]]][source]

	




	
pytext.torchscript.batchutils.limit_listlist_float(input: Optional[List[List[float]]], max_batch: int) → Optional[List[List[float]]][source]

	




	
pytext.torchscript.batchutils.listify(t: torch.Tensor) → List[torch.Tensor][source]

	




	
pytext.torchscript.batchutils.make_batch_texts(tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, mega_batch: List[Tuple[List[str], int]], goals: Dict[str, str]) → List[List[Tuple[List[str], int]]][source]

	




	
pytext.torchscript.batchutils.make_batch_texts_dense(tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, mega_batch: List[Tuple[List[str], List[List[float]], int]], goals: Dict[str, str]) → List[List[Tuple[List[str], List[List[float]], int]]][source]

	




	
pytext.torchscript.batchutils.make_prediction_texts(batch: List[Tuple[List[str]]]) → List[str][source]

	




	
pytext.torchscript.batchutils.make_prediction_texts_dense(batch: List[Tuple[List[str], List[List[float]]]]) → Tuple[List[str], List[List[float]]][source]

	




	
pytext.torchscript.batchutils.make_prediction_tokens(batch: List[Tuple[List[List[str]]]]) → List[List[str]][source]

	




	
pytext.torchscript.batchutils.max_tokens(per_sentence_tokens: List[List[Tuple[str, int, int]]]) → int[source]

	receive the tokenize output for a batch per_sentence_tokens,
return the max token length of any sentence






	
pytext.torchscript.batchutils.nonify_listlist_float(input: List[List[float]]) → Optional[List[List[float]]][source]

	




	
pytext.torchscript.batchutils.validate_batch_element(e: Tuple[Optional[List[str]], Optional[List[List[str]]], Optional[List[List[str]]], Optional[List[str]], Optional[List[List[float]]]])[source]

	




	
pytext.torchscript.batchutils.validate_dense_feat(batch_element_dense_feat: Optional[List[List[float]]], length: int, uses_dense_feat: bool) → List[List[float]][source]

	




	
pytext.torchscript.batchutils.validate_make_prediction_batch_element(be: Tuple[Optional[List[str]], Optional[List[List[str]]], Optional[List[List[str]]], Optional[List[str]], Optional[List[List[float]]]])[source]

	




	
pytext.torchscript.batchutils.zip_batch_any_list_list(zip_batch_list: List[int], result_list_1: List[List[Any]], result_list_2: List[List[Any]]) → List[List[Any]][source]

	




	
pytext.torchscript.batchutils.zip_batch_tensor_list(zip_batch_list: List[int], result_list_1: List[torch.Tensor], result_list_2: List[torch.Tensor]) → List[torch.Tensor][source]

	






pytext.torchscript.module module


	
class pytext.torchscript.module.PyTextEmbeddingModule(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: torch.jit._script.ScriptModule






	
class pytext.torchscript.module.PyTextEmbeddingModuleIndex(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, index: int = 0)[source]

	Bases: pytext.torchscript.module.PyTextEmbeddingModule






	
class pytext.torchscript.module.PyTextEmbeddingModuleWithDense(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, concat_dense: bool = False)[source]

	Bases: pytext.torchscript.module.PyTextEmbeddingModule






	
class pytext.torchscript.module.PyTextEmbeddingModuleWithDenseIndex(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, index: int = 0, concat_dense: bool = True)[source]

	Bases: pytext.torchscript.module.PyTextEmbeddingModuleWithDense






	
class pytext.torchscript.module.PyTextLayerModule(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.PyTextEmbeddingModule






	
class pytext.torchscript.module.PyTextLayerModuleWithDense(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer)[source]

	Bases: pytext.torchscript.module.PyTextEmbeddingModuleWithDense






	
class pytext.torchscript.module.PyTextTwoTowerEmbeddingModule(model: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: torch.jit._script.ScriptModule






	
class pytext.torchscript.module.PyTextTwoTowerEmbeddingModuleWithDense(model: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, right_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, left_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer)[source]

	Bases: pytext.torchscript.module.PyTextTwoTowerEmbeddingModule






	
class pytext.torchscript.module.PyTextTwoTowerLayerModule(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.PyTextTwoTowerEmbeddingModule






	
class pytext.torchscript.module.PyTextTwoTowerLayerModuleWithDense(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, right_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, left_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer)[source]

	Bases: pytext.torchscript.module.PyTextTwoTowerLayerModule






	
class pytext.torchscript.module.PyTextVariableSizeEmbeddingModule(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.PyTextEmbeddingModule

Assumes model returns a tuple of representations and sequence lengths, then slices
each example’s representation according to length. Returns a list of tensors. The
slicing is easier to do outside a traced model.






	
class pytext.torchscript.module.ScriptPyTextEmbeddingModule(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: torch.jit._script.ScriptModule


	
validate(export_conf: pytext.config.pytext_config.ExportConfig)[source]

	








	
class pytext.torchscript.module.ScriptPyTextEmbeddingModuleIndex(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, index: int = 0)[source]

	Bases: pytext.torchscript.module.ScriptPyTextEmbeddingModule






	
class pytext.torchscript.module.ScriptPyTextEmbeddingModuleWithDense(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, concat_dense: bool = False)[source]

	Bases: pytext.torchscript.module.ScriptPyTextEmbeddingModule






	
class pytext.torchscript.module.ScriptPyTextEmbeddingModuleWithDenseIndex(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, index: int = 0, concat_dense: bool = True)[source]

	Bases: pytext.torchscript.module.ScriptPyTextEmbeddingModuleWithDense






	
class pytext.torchscript.module.ScriptPyTextModule(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.ScriptPyTextEmbeddingModule






	
class pytext.torchscript.module.ScriptPyTextModuleWithDense(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer)[source]

	Bases: pytext.torchscript.module.ScriptPyTextEmbeddingModuleWithDense






	
class pytext.torchscript.module.ScriptPyTextTwoTowerEmbeddingModule(model: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.ScriptTwoTowerModule






	
class pytext.torchscript.module.ScriptPyTextTwoTowerEmbeddingModuleWithDense(model: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, right_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, left_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer)[source]

	Bases: pytext.torchscript.module.ScriptPyTextTwoTowerEmbeddingModule






	
class pytext.torchscript.module.ScriptPyTextTwoTowerModule(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.ScriptTwoTowerModule






	
class pytext.torchscript.module.ScriptPyTextTwoTowerModuleWithDense(model: torch.jit._script.ScriptModule, output_layer: torch.jit._script.ScriptModule, right_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, left_tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer, right_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer, left_normalizer: pytext.torchscript.tensorizer.normalizer.VectorNormalizer)[source]

	Bases: pytext.torchscript.module.ScriptPyTextTwoTowerModule






	
class pytext.torchscript.module.ScriptPyTextVariableSizeEmbeddingModule(model: torch.jit._script.ScriptModule, tensorizer: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer)[source]

	Bases: pytext.torchscript.module.ScriptPyTextEmbeddingModule

Assumes model returns a tuple of representations and sequence lengths, then slices
each example’s representation according to length. Returns a list of tensors. The
slicing is easier to do outside a traced model.






	
class pytext.torchscript.module.ScriptTwoTowerModule[source]

	Bases: torch.jit._script.ScriptModule


	
validate(export_conf: pytext.config.pytext_config.ExportConfig)[source]

	








	
pytext.torchscript.module.deprecation_warning(export_conf: pytext.config.pytext_config.ExportConfig)[source]

	






pytext.torchscript.utils module


	
class pytext.torchscript.utils.ScriptBatchInput[source]

	Bases: tuple

A batch of inputs for TorchScript Module(bundle of Tensorizer and Model)
texts or tokens is required but multually exclusive
:param texts: a batch of raw text inputs
:param tokens: a batch of pre-tokenized inputs
:param languages: language for each input in the batch


	
languages

	Alias for field number 2






	
texts

	Alias for field number 0






	
tokens

	Alias for field number 1










	
pytext.torchscript.utils.float_tensor_list1D(input_tensor: torch.Tensor) → List[float][source]

	






pytext.torchscript.vocab module


	
class pytext.torchscript.vocab.ScriptVocabulary(vocab_list, unk_idx: int = 0, pad_idx: int = -1, bos_idx: int = -1, eos_idx: int = -1, mask_idx: int = -1, unk_token: Optional[str] = None)[source]

	Bases: torch.jit._script.ScriptModule


	
get_pad_index()[source]

	




	
get_unk_index()[source]

	










Module contents







          

      

      

    

  

    
      
          
            
  
pytext.torchscript.seq2seq package


Submodules




pytext.torchscript.seq2seq.beam_decode module


	
class pytext.torchscript.seq2seq.beam_decode.BeamDecode(eos_token_id, length_penalty, nbest, beam_size, stop_at_eos)[source]

	Bases: torch.nn.modules.module.Module

Decodes the output of Beam Search to get the top hypotheses


	
forward(beam_tokens: torch.Tensor, beam_scores: torch.Tensor, token_weights: torch.Tensor, beam_prev_indices: torch.Tensor, num_steps: int) → List[Tuple[torch.Tensor, float, List[float], torch.Tensor, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.torchscript.seq2seq.beam_search module


	
class pytext.torchscript.seq2seq.beam_search.BeamSearch(model_list, tgt_dict_eos, beam_size: int = 2, quantize: bool = False, record_attention: bool = False)[source]

	Bases: torch.nn.modules.module.Module


	
forward(src_tokens: torch.Tensor, src_lengths: torch.Tensor, num_steps: int, dict_feat: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]] = None, contextual_token_embedding: Optional[torch.Tensor] = None)[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.














pytext.torchscript.seq2seq.decoder module


	
class pytext.torchscript.seq2seq.decoder.DecoderBatchedStepEnsemble(models, beam_size, record_attention=False)[source]

	Bases: torch.nn.modules.module.Module

This method should have a common interface such that it can be called after
the encoder as well as after the decoder


	
beam_search_aggregate_topk(log_probs_per_model: List[torch.Tensor], attn_weights_per_model: List[torch.Tensor], prev_scores: torch.Tensor, beam_size: int, record_attention: bool)[source]

	




	
forward(prev_tokens: torch.Tensor, prev_scores: torch.Tensor, timestep: int, decoder_ips: List[Dict[str, torch.Tensor]]) → Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor, List[Dict[str, torch.Tensor]]][source]

	Decoder step inputs correspond one-to-one to encoder outputs.
HOWEVER: after the first step, encoder outputs (i.e, the first
len(self.models) elements of inputs) must be tiled k (beam size)
times on the batch dimension (axis 1).






	
reset_incremental_states()[source]

	










pytext.torchscript.seq2seq.encoder module


	
class pytext.torchscript.seq2seq.encoder.EncoderEnsemble(models, beam_size)[source]

	Bases: torch.nn.modules.module.Module

This class will call the encoders from all the models in the ensemble.
It will process the encoder output to prepare input for each decoder step
input


	
forward(src_tokens: torch.Tensor, src_lengths: torch.Tensor, dict_feat: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]] = None, contextual_token_embedding: Optional[torch.Tensor] = None) → List[Dict[str, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
prepare_decoderstep_ip(futures: List[Dict[str, torch.Tensor]]) → List[Dict[str, torch.Tensor]][source]

	










pytext.torchscript.seq2seq.export_model module


	
class pytext.torchscript.seq2seq.export_model.Seq2SeqJIT(src_dict, tgt_dict, sequence_generator, filter_eos_bos, copy_unk_token=False, dictfeat_dict=None)[source]

	Bases: torch.nn.modules.module.Module


	
forward(src_tokens: List[str], dict_feat: Optional[Tuple[List[str], List[float], List[int]]] = None, contextual_token_embedding: Optional[List[float]] = None) → List[Tuple[List[str], float, List[float]]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
prepare_generator_inputs(word_ids: List[int], dict_feat: Optional[Tuple[List[str], List[float], List[int]]] = None, contextual_token_embedding: Optional[List[float]] = None) → Tuple[torch.Tensor, Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], Optional[torch.Tensor], torch.Tensor][source]

	










pytext.torchscript.seq2seq.scripted_seq2seq_generator module


	
class pytext.torchscript.seq2seq.scripted_seq2seq_generator.ScriptedSequenceGenerator(models, trg_dict_eos, config)[source]

	Bases: pytext.models.module.Module


	
forward(src_tokens: torch.Tensor, dict_feat: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]], contextual_token_embedding: Optional[torch.Tensor], src_lengths: torch.Tensor) → List[Tuple[torch.Tensor, float, List[float], torch.Tensor, torch.Tensor]][source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod from_config(config, models, trg_dict_eos)[source]

	




	
generate_hypo(tensors: Dict[str, torch.Tensor])[source]

	










pytext.torchscript.seq2seq.seq2seq_rnn_decoder_utils module


	
pytext.torchscript.seq2seq.seq2seq_rnn_decoder_utils.get_src_length(models, decoder_ip)[source]

	




	
pytext.torchscript.seq2seq.seq2seq_rnn_decoder_utils.prepare_decoder_ips(models, decoder_ip, model_state_outputs, prev_hypos)[source]

	






Module contents







          

      

      

    

  

    
      
          
            
  
pytext.torchscript.tensorizer package


Submodules




pytext.torchscript.tensorizer.bert module


	
class pytext.torchscript.tensorizer.bert.ScriptBERTTensorizer(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase






	
class pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer








pytext.torchscript.tensorizer.normalizer module


	
class pytext.torchscript.tensorizer.normalizer.VectorNormalizer(dim: int, do_normalization: bool = True)[source]

	Bases: torch.nn.modules.module.Module

Performs in-place normalization over all features of a dense feature
vector by doing (x - mean)/stddev for each x in the feature vector.

This is a ScriptModule so that the normalize function can be called at
training time in the tensorizer, as well as at inference time by using it in
your torchscript forward function. To use this in your tensorizer
update_meta_data must be called once per row in your initialize function,
and then calculate_feature_stats must be called upon the last time it runs.
See usage in FloatListTensorizer for an example.

Setting do_normalization=False will make the normalize function an identity
function.


	
calculate_feature_stats()[source]

	




	
forward()[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
normalize(vec: List[List[float]])[source]

	




	
update_meta_data(vec)[source]

	










pytext.torchscript.tensorizer.roberta module


	
class pytext.torchscript.tensorizer.roberta.ScriptRoBERTaTensorizer(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase






	
class pytext.torchscript.tensorizer.roberta.ScriptRoBERTaTensorizerWithIndices(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase








pytext.torchscript.tensorizer.tensorizer module


	
class pytext.torchscript.tensorizer.tensorizer.ScriptFloat1DListTensorizer[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of Float1DListTensorizer in pytext/data/tensorizers.py


	
torchscriptify()[source]

	








	
class pytext.torchscript.tensorizer.tensorizer.ScriptFloatListSeqTensorizer(pad_token)[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of ScriptFloatListSeqTensorizer in pytext/data/tensorizers.py


	
torchscriptify()[source]

	








	
class pytext.torchscript.tensorizer.tensorizer.ScriptInteger1DListTensorizer[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of Integer1DListTensorizer in pytext/data/tensorizers.py


	
torchscriptify()[source]

	








	
class pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer[source]

	Bases: torch.jit._script.ScriptModule


	
set_padding_control(dimension: str, padding_control: Optional[List[int]])[source]

	This functions will be called to set a padding style.
None - No padding
List: first element 0, round seq length to the smallest list element larger than inputs










	
class pytext.torchscript.tensorizer.tensorizer.VocabLookup(vocab: pytext.torchscript.vocab.ScriptVocabulary)[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of lookup_tokens() in pytext/data/tensorizers.py








pytext.torchscript.tensorizer.xlm module


	
class pytext.torchscript.tensorizer.xlm.ScriptXLMTensorizer(tokenizer: torch.jit._script.ScriptModule, token_vocab: pytext.torchscript.vocab.ScriptVocabulary, language_vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int, default_language: str)[source]

	Bases: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer








Module contents


	
class pytext.torchscript.tensorizer.ScriptBERTTensorizer(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase






	
class pytext.torchscript.tensorizer.ScriptFloat1DListTensorizer[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of Float1DListTensorizer in pytext/data/tensorizers.py


	
torchscriptify()[source]

	








	
class pytext.torchscript.tensorizer.ScriptFloatListSeqTensorizer(pad_token)[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of ScriptFloatListSeqTensorizer in pytext/data/tensorizers.py


	
torchscriptify()[source]

	








	
class pytext.torchscript.tensorizer.ScriptInteger1DListTensorizer[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of Integer1DListTensorizer in pytext/data/tensorizers.py


	
torchscriptify()[source]

	








	
class pytext.torchscript.tensorizer.ScriptRoBERTaTensorizer(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase






	
class pytext.torchscript.tensorizer.ScriptRoBERTaTensorizerWithIndices(tokenizer: torch.jit._script.ScriptModule, vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int)[source]

	Bases: pytext.torchscript.tensorizer.bert.ScriptBERTTensorizerBase






	
class pytext.torchscript.tensorizer.ScriptXLMTensorizer(tokenizer: torch.jit._script.ScriptModule, token_vocab: pytext.torchscript.vocab.ScriptVocabulary, language_vocab: pytext.torchscript.vocab.ScriptVocabulary, max_seq_len: int, default_language: str)[source]

	Bases: pytext.torchscript.tensorizer.tensorizer.ScriptTensorizer






	
class pytext.torchscript.tensorizer.VectorNormalizer(dim: int, do_normalization: bool = True)[source]

	Bases: torch.nn.modules.module.Module

Performs in-place normalization over all features of a dense feature
vector by doing (x - mean)/stddev for each x in the feature vector.

This is a ScriptModule so that the normalize function can be called at
training time in the tensorizer, as well as at inference time by using it in
your torchscript forward function. To use this in your tensorizer
update_meta_data must be called once per row in your initialize function,
and then calculate_feature_stats must be called upon the last time it runs.
See usage in FloatListTensorizer for an example.

Setting do_normalization=False will make the normalize function an identity
function.


	
calculate_feature_stats()[source]

	




	
forward()[source]

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
normalize(vec: List[List[float]])[source]

	




	
update_meta_data(vec)[source]

	








	
class pytext.torchscript.tensorizer.ScriptTensorizer[source]

	Bases: torch.jit._script.ScriptModule


	
set_padding_control(dimension: str, padding_control: Optional[List[int]])[source]

	This functions will be called to set a padding style.
None - No padding
List: first element 0, round seq length to the smallest list element larger than inputs










	
class pytext.torchscript.tensorizer.VocabLookup(vocab: pytext.torchscript.vocab.ScriptVocabulary)[source]

	Bases: torch.jit._script.ScriptModule

TorchScript implementation of lookup_tokens() in pytext/data/tensorizers.py











          

      

      

    

  

    
      
          
            
  
pytext.torchscript.tokenizer package


Submodules




pytext.torchscript.tokenizer.bpe module


	
class pytext.torchscript.tokenizer.bpe.ScriptBPE(vocab: Dict[str, int], eow: str = '_EOW')[source]

	Bases: torch.jit._script.ScriptModule

Byte-pair encoding implementation in TorchScript.

vocab_file should be a file-like object separated by newlines, where each line
consists of a word and a count separated by whitespace. Words in the vocab
therefore can’t contain space (according to python regex s). The vocab file
should be sorted according to the importance of each token, and they will be
merged in this priority; the actual score values are irrelevant.

eow_token should be a string that is appended to the last character and token,
and that token is used at each step in the process and returned at the end.
You should set this to be consistent with the EOW signature used however you
generated your ScriptBPE vocab file.

>>> import io
>>> vocab_file = io.StringIO('''
hello_EOW 20
world_EOW 18
th  17
is_EOW 16
bpe_EOW 15
! 14
h 13
t 6
s_EOW 2
i -1
ii -2
''')
>>> bpe = ScriptBPE.from_vocab_file(vocab_file)
>>> bpe.tokenize(["hello", "world", "this", "is", "bpe"])
["hello_EOW", "world_EOW", "th", "is_EOW", "is_EOW", "bpe_EOW"]
>>> bpe.tokenize(["iiiis"])
["ii", "i", "is_EOW"]






	
classmethod from_vocab_file(vocab_file: io.IOBase) → pytext.torchscript.tokenizer.bpe.ScriptBPE[source]

	




	
classmethod from_vocab_filename(vocab_filename: str) → pytext.torchscript.tokenizer.bpe.ScriptBPE[source]

	




	
static load_vocab(file: io.IOBase) → Dict[str, int][source]

	










pytext.torchscript.tokenizer.tokenizer module


	
class pytext.torchscript.tokenizer.tokenizer.ScriptBPETokenizer(bpe: pytext.torchscript.tokenizer.bpe.ScriptBPE)[source]

	Bases: pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase






	
class pytext.torchscript.tokenizer.tokenizer.ScriptDoNothingTokenizer[source]

	Bases: pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase






	
class pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase[source]

	Bases: torch.jit._script.ScriptModule






	
class pytext.torchscript.tokenizer.tokenizer.ScriptWordTokenizer(lowercase=True)[source]

	Bases: pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase








Module contents


	
class pytext.torchscript.tokenizer.ScriptBPE(vocab: Dict[str, int], eow: str = '_EOW')[source]

	Bases: torch.jit._script.ScriptModule

Byte-pair encoding implementation in TorchScript.

vocab_file should be a file-like object separated by newlines, where each line
consists of a word and a count separated by whitespace. Words in the vocab
therefore can’t contain space (according to python regex s). The vocab file
should be sorted according to the importance of each token, and they will be
merged in this priority; the actual score values are irrelevant.

eow_token should be a string that is appended to the last character and token,
and that token is used at each step in the process and returned at the end.
You should set this to be consistent with the EOW signature used however you
generated your ScriptBPE vocab file.

>>> import io
>>> vocab_file = io.StringIO('''
hello_EOW 20
world_EOW 18
th  17
is_EOW 16
bpe_EOW 15
! 14
h 13
t 6
s_EOW 2
i -1
ii -2
''')
>>> bpe = ScriptBPE.from_vocab_file(vocab_file)
>>> bpe.tokenize(["hello", "world", "this", "is", "bpe"])
["hello_EOW", "world_EOW", "th", "is_EOW", "is_EOW", "bpe_EOW"]
>>> bpe.tokenize(["iiiis"])
["ii", "i", "is_EOW"]






	
classmethod from_vocab_file(vocab_file: io.IOBase) → pytext.torchscript.tokenizer.bpe.ScriptBPE[source]

	




	
classmethod from_vocab_filename(vocab_filename: str) → pytext.torchscript.tokenizer.bpe.ScriptBPE[source]

	




	
static load_vocab(file: io.IOBase) → Dict[str, int][source]

	








	
class pytext.torchscript.tokenizer.ScriptBPETokenizer(bpe: pytext.torchscript.tokenizer.bpe.ScriptBPE)[source]

	Bases: pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase






	
class pytext.torchscript.tokenizer.ScriptDoNothingTokenizer[source]

	Bases: pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase






	
class pytext.torchscript.tokenizer.ScriptTokenizerBase[source]

	Bases: torch.jit._script.ScriptModule






	
class pytext.torchscript.tokenizer.ScriptWordTokenizer(lowercase=True)[source]

	Bases: pytext.torchscript.tokenizer.tokenizer.ScriptTokenizerBase











          

      

      

    

  

    
      
          
            
  
pytext.trainers package


Submodules




pytext.trainers.ensemble_trainer module


	
class pytext.trainers.ensemble_trainer.EnsembleTrainer(real_trainers)[source]

	Bases: pytext.trainers.trainer.TrainerBase

Trainer for ensemble models


	
real_trainer

	the actual trainer to run


	Type

	Trainer










	
classmethod from_config(config: pytext.trainers.ensemble_trainer.EnsembleTrainer.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
train(train_iter, eval_iter, model, *args, **kwargs)[source]

	










pytext.trainers.hogwild_trainer module


	
class pytext.trainers.hogwild_trainer.HogwildTrainer(real_trainer_config, num_workers, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	Bases: pytext.trainers.trainer.Trainer


	
classmethod from_config(config: pytext.trainers.hogwild_trainer.HogwildTrainer.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
run_epoch(state: pytext.trainers.training_state.TrainingState, data_iter: torchtext.legacy.data.iterator.Iterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)

	




	
set_up_training(state: pytext.trainers.training_state.TrainingState, training_data)

	








	
class pytext.trainers.hogwild_trainer.HogwildTrainer_Deprecated(real_trainer_config, num_workers, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	Bases: pytext.trainers.trainer.Trainer


	
classmethod from_config(config: pytext.trainers.hogwild_trainer.HogwildTrainer_Deprecated.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
run_epoch(state: pytext.trainers.training_state.TrainingState, data_iter: torchtext.legacy.data.iterator.Iterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)[source]

	




	
set_up_training(state: pytext.trainers.training_state.TrainingState, training_data)[source]

	










pytext.trainers.trainer module


	
class pytext.trainers.trainer.TaskTrainer(config: pytext.trainers.trainer.Trainer.Config, model: torch.nn.modules.module.Module)[source]

	Bases: pytext.trainers.trainer.Trainer


	
run_step(samples: List[Any], state: pytext.trainers.training_state.TrainingState, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, report_metric: bool)[source]

	Our run_step is a bit different, because we’re wrapping the model forward
call with model.train_batch, which arranges tensors and gets loss, etc.

Whenever “samples” contains more than one mini-batch (sample_size > 1),
we want to accumulate gradients locally and only call all-reduce in the
last backwards pass.










	
class pytext.trainers.trainer.Trainer(config: pytext.trainers.trainer.Trainer.Config, model: torch.nn.modules.module.Module)[source]

	Bases: pytext.trainers.trainer.TrainerBase


	Base Trainer class that provide ways to

	1 Train model, compute metrics against eval set and use the metrics for
model selection.
2 Test trained model, compute and publish metrics against a blind test set.






	
epochs

	Training epochs


	Type

	int










	
early_stop_after

	Stop after how many epochs when the eval metric
is not improving


	Type

	int










	
max_clip_norm

	Clip gradient norm if set


	Type

	Optional[float]










	
report_train_metrics

	Whether metrics on training data should be
computed and reported.


	Type

	bool










	
target_time_limit_seconds

	Target time limit for training in seconds. If
the expected time to train another epoch exceeds this limit, stop training.


	Type

	float










	
backprop(state, loss)[source]

	




	
continue_training(state: pytext.trainers.training_state.TrainingState) → bool[source]

	




	
classmethod from_config(config: pytext.trainers.trainer.Trainer.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
load_best_model(state: pytext.trainers.training_state.TrainingState)[source]

	




	
move_state_dict_to_cpu(state_dict)[source]

	




	
move_state_dict_to_gpu(state_dict)[source]

	




	
optimizer_step(state)[source]

	




	
run_epoch(state: pytext.trainers.training_state.TrainingState, data: pytext.data.data_handler.BatchIterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)[source]

	




	
run_step(samples: List[Any], state: pytext.trainers.training_state.TrainingState, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, report_metric: bool)[source]

	




	
save_checkpoint(state: pytext.trainers.training_state.TrainingState, train_config: pytext.config.pytext_config.PyTextConfig) → str[source]

	




	
set_up_training(state: pytext.trainers.training_state.TrainingState, training_data: pytext.data.data_handler.BatchIterator)[source]

	




	
sparsification_step(state)[source]

	




	
test(test_iter, model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)[source]

	




	
train(training_data: pytext.data.data_handler.BatchIterator, eval_data: pytext.data.data_handler.BatchIterator, model: pytext.models.model.Model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, train_config: pytext.config.pytext_config.PyTextConfig, rank: int = 0) → Tuple[torch.nn.modules.module.Module, Any][source]

	Train and eval a model, the model states will be modified.
:param train_iter: batch iterator of training data
:type train_iter: BatchIterator
:param eval_iter: batch iterator of evaluation data
:type eval_iter: BatchIterator
:param model: model to be trained
:type model: Model
:param metric_reporter: compute metric based on training
:type metric_reporter: MetricReporter
:param output and report results to console, file.. etc:
:param train_config: training config
:type train_config: PyTextConfig
:param training_result: only meaningful for Hogwild training. default
:type training_result: Optional
:param is None:
:param rank: only used in distributed training, the rank of the current
:type rank: int
:param training thread, evaluation will only be done in rank 0:


	Returns

	the trained model together with the best metric



	Return type

	model, best_metric










	
train_from_state(state: pytext.trainers.training_state.TrainingState, training_data: pytext.data.data_handler.BatchIterator, eval_data: pytext.data.data_handler.BatchIterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, train_config: pytext.config.pytext_config.PyTextConfig) → Tuple[torch.nn.modules.module.Module, Any][source]

	Train and eval a model from a given training state will be modified.
This function iterates epochs specified in config, and for each epoch do:



	Train model using training data, aggregate and report training results


	Adjust learning rate if scheduler is specified


	Evaluate model using evaluation data


	Calculate metrics based on evaluation results and select best model








	Parameters

	
	training_state (TrainingState) – contrains stateful information to be


	to restore a training job (able) – 


	train_iter (BatchIterator) – batch iterator of training data


	eval_iter (BatchIterator) – batch iterator of evaluation data


	model (Model) – model to be trained


	metric_reporter (MetricReporter) – compute metric based on training
output and report results to console, file.. etc


	train_config (PyTextConfig) – training config






	Returns

	the trained model together with the best metric



	Return type

	model, best_metric










	
update_best_model(state: pytext.trainers.training_state.TrainingState, train_config: pytext.config.pytext_config.PyTextConfig, eval_metric)[source]

	




	
zero_grads(state)[source]

	








	
class pytext.trainers.trainer.TrainerBase(config=None, *args, **kwargs)[source]

	Bases: pytext.config.component.Component






	
pytext.trainers.trainer.cycle(iterator: Iterable[Any]) → Iterable[Any][source]

	Like itertools.cycle, but will call iter on the original iterable instead.
This limits it to not be able to run on say raw generators, but also doesn’t
store a copy of the iterable in memory for repetition.






	
pytext.trainers.trainer.maybe_accumulate_gradients(exit_stack, model, index, sample_size)[source]

	






pytext.trainers.training_state module


	
class pytext.trainers.training_state.TrainingState(**kwargs)[source]

	Bases: object


	
best_model_metric = None

	




	
best_model_state = None

	




	
epoch = 0

	




	
epochs_since_last_improvement = 0

	




	
rank = 0

	




	
stage = 'Training'

	




	
step_counter = 0

	




	
tensorizers = None

	










Module contents


	
class pytext.trainers.Trainer(config: pytext.trainers.trainer.Trainer.Config, model: torch.nn.modules.module.Module)[source]

	Bases: pytext.trainers.trainer.TrainerBase


	Base Trainer class that provide ways to

	1 Train model, compute metrics against eval set and use the metrics for
model selection.
2 Test trained model, compute and publish metrics against a blind test set.






	
epochs

	Training epochs


	Type

	int










	
early_stop_after

	Stop after how many epochs when the eval metric
is not improving


	Type

	int










	
max_clip_norm

	Clip gradient norm if set


	Type

	Optional[float]










	
report_train_metrics

	Whether metrics on training data should be
computed and reported.


	Type

	bool










	
target_time_limit_seconds

	Target time limit for training in seconds. If
the expected time to train another epoch exceeds this limit, stop training.


	Type

	float










	
backprop(state, loss)[source]

	




	
continue_training(state: pytext.trainers.training_state.TrainingState) → bool[source]

	




	
classmethod from_config(config: pytext.trainers.trainer.Trainer.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
load_best_model(state: pytext.trainers.training_state.TrainingState)[source]

	




	
move_state_dict_to_cpu(state_dict)[source]

	




	
move_state_dict_to_gpu(state_dict)[source]

	




	
optimizer_step(state)[source]

	




	
run_epoch(state: pytext.trainers.training_state.TrainingState, data: pytext.data.data_handler.BatchIterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)[source]

	




	
run_step(samples: List[Any], state: pytext.trainers.training_state.TrainingState, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, report_metric: bool)[source]

	




	
save_checkpoint(state: pytext.trainers.training_state.TrainingState, train_config: pytext.config.pytext_config.PyTextConfig) → str[source]

	




	
set_up_training(state: pytext.trainers.training_state.TrainingState, training_data: pytext.data.data_handler.BatchIterator)[source]

	




	
sparsification_step(state)[source]

	




	
test(test_iter, model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)[source]

	




	
train(training_data: pytext.data.data_handler.BatchIterator, eval_data: pytext.data.data_handler.BatchIterator, model: pytext.models.model.Model, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, train_config: pytext.config.pytext_config.PyTextConfig, rank: int = 0) → Tuple[torch.nn.modules.module.Module, Any][source]

	Train and eval a model, the model states will be modified.
:param train_iter: batch iterator of training data
:type train_iter: BatchIterator
:param eval_iter: batch iterator of evaluation data
:type eval_iter: BatchIterator
:param model: model to be trained
:type model: Model
:param metric_reporter: compute metric based on training
:type metric_reporter: MetricReporter
:param output and report results to console, file.. etc:
:param train_config: training config
:type train_config: PyTextConfig
:param training_result: only meaningful for Hogwild training. default
:type training_result: Optional
:param is None:
:param rank: only used in distributed training, the rank of the current
:type rank: int
:param training thread, evaluation will only be done in rank 0:


	Returns

	the trained model together with the best metric



	Return type

	model, best_metric










	
train_from_state(state: pytext.trainers.training_state.TrainingState, training_data: pytext.data.data_handler.BatchIterator, eval_data: pytext.data.data_handler.BatchIterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, train_config: pytext.config.pytext_config.PyTextConfig) → Tuple[torch.nn.modules.module.Module, Any][source]

	Train and eval a model from a given training state will be modified.
This function iterates epochs specified in config, and for each epoch do:



	Train model using training data, aggregate and report training results


	Adjust learning rate if scheduler is specified


	Evaluate model using evaluation data


	Calculate metrics based on evaluation results and select best model








	Parameters

	
	training_state (TrainingState) – contrains stateful information to be


	to restore a training job (able) – 


	train_iter (BatchIterator) – batch iterator of training data


	eval_iter (BatchIterator) – batch iterator of evaluation data


	model (Model) – model to be trained


	metric_reporter (MetricReporter) – compute metric based on training
output and report results to console, file.. etc


	train_config (PyTextConfig) – training config






	Returns

	the trained model together with the best metric



	Return type

	model, best_metric










	
update_best_model(state: pytext.trainers.training_state.TrainingState, train_config: pytext.config.pytext_config.PyTextConfig, eval_metric)[source]

	




	
zero_grads(state)[source]

	








	
class pytext.trainers.TrainingState(**kwargs)[source]

	Bases: object


	
best_model_metric = None

	




	
best_model_state = None

	




	
epoch = 0

	




	
epochs_since_last_improvement = 0

	




	
rank = 0

	




	
stage = 'Training'

	




	
step_counter = 0

	




	
tensorizers = None

	








	
class pytext.trainers.EnsembleTrainer(real_trainers)[source]

	Bases: pytext.trainers.trainer.TrainerBase

Trainer for ensemble models


	
real_trainer

	the actual trainer to run


	Type

	Trainer










	
classmethod from_config(config: pytext.trainers.ensemble_trainer.EnsembleTrainer.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
train(train_iter, eval_iter, model, *args, **kwargs)[source]

	








	
class pytext.trainers.HogwildTrainer(real_trainer_config, num_workers, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	Bases: pytext.trainers.trainer.Trainer


	
classmethod from_config(config: pytext.trainers.hogwild_trainer.HogwildTrainer.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
run_epoch(state: pytext.trainers.training_state.TrainingState, data_iter: torchtext.legacy.data.iterator.Iterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)

	




	
set_up_training(state: pytext.trainers.training_state.TrainingState, training_data)

	








	
class pytext.trainers.HogwildTrainer_Deprecated(real_trainer_config, num_workers, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	Bases: pytext.trainers.trainer.Trainer


	
classmethod from_config(config: pytext.trainers.hogwild_trainer.HogwildTrainer_Deprecated.Config, model: torch.nn.modules.module.Module, *args, **kwargs)[source]

	




	
run_epoch(state: pytext.trainers.training_state.TrainingState, data_iter: torchtext.legacy.data.iterator.Iterator, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter)[source]

	




	
set_up_training(state: pytext.trainers.training_state.TrainingState, training_data)[source]

	








	
class pytext.trainers.TaskTrainer(config: pytext.trainers.trainer.Trainer.Config, model: torch.nn.modules.module.Module)[source]

	Bases: pytext.trainers.trainer.Trainer


	
run_step(samples: List[Any], state: pytext.trainers.training_state.TrainingState, metric_reporter: pytext.metric_reporters.metric_reporter.MetricReporter, report_metric: bool)[source]

	Our run_step is a bit different, because we’re wrapping the model forward
call with model.train_batch, which arranges tensors and gets loss, etc.

Whenever “samples” contains more than one mini-batch (sample_size > 1),
we want to accumulate gradients locally and only call all-reduce in the
last backwards pass.















          

      

      

    

  

    
      
          
            
  
pytext.utils package


Submodules




pytext.utils.ascii_table module


	
pytext.utils.ascii_table.ascii_table(data, human_column_names=None, footer=None, indentation='', alignments=())

	




	
pytext.utils.ascii_table.ascii_table_from_dict(dict, key_name, value_name, indentation='')

	




	
pytext.utils.ascii_table.ordered_unique(sequence)

	






pytext.utils.config_utils module


	
class pytext.utils.config_utils.MockConfigLoader(config_base_path: str, reset_paths: {<class 'str'>: <class 'str'>} = None, replace_paths: {<class 'str'>: <class 'str'>} = None)

	Bases: object


	
disable_cuda(config)

	




	
fix_paths(config)

	




	
make_config(config_filename, disable_tensorboard=True)

	




	
make_config_from_dict(config, disable_tensorboard)

	










pytext.utils.cuda module


	
pytext.utils.cuda.FloatTensor(*args)

	




	
pytext.utils.cuda.GetTensor(tensor)

	




	
pytext.utils.cuda.LongTensor(*args)

	




	
pytext.utils.cuda.Variable(data, *args, **kwargs)

	




	
pytext.utils.cuda.device()

	




	
pytext.utils.cuda.tensor(data, dtype)

	




	
pytext.utils.cuda.var_to_numpy(v)

	




	
pytext.utils.cuda.zerovar(*size)

	






pytext.utils.data module


	
class pytext.utils.data.ResultRow(name, metrics_dict)

	Bases: object






	
class pytext.utils.data.ResultTable(metrics, class_names, labels, preds)

	Bases: object






	
class pytext.utils.data.Slot(label: str, start: int, end: int)

	Bases: object


	
B_LABEL_PREFIX = 'B-'

	




	
I_LABEL_PREFIX = 'I-'

	




	
NO_LABEL_SLOT = 'NoLabel'

	




	
b_label_name

	




	
i_label_name

	




	
token_label(use_bio_labels, token_start, token_end)

	




	
token_overlap(token_start, token_end)

	








	
pytext.utils.data.align_slot_labels(token_ranges: List[Tuple[int, int]], slots_field: str, use_bio_labels: bool = False)

	




	
pytext.utils.data.byte_length(text: str) → int

	Return the string length in term of byte offset






	
pytext.utils.data.char_offset_to_byte_offset(text: str, char_offset: int) → int

	Convert a char offset to byte offset






	
pytext.utils.data.get_substring_from_offsets(text: str, start: Optional[int], end: Optional[int], byte_offset: bool = True) → str

	Access substring of a text using byte offset, if the switch is turned on.
Otherwise return substring as the usual text[start:end]






	
pytext.utils.data.is_number(string)

	




	
pytext.utils.data.merge_token_labels_by_bio(token_ranges, labels)

	




	
pytext.utils.data.merge_token_labels_by_label(token_ranges, labels)

	




	
pytext.utils.data.merge_token_labels_to_slot(token_ranges, labels, use_bio_label=True)

	




	
pytext.utils.data.no_tokenize(s: Any) → Any

	




	
pytext.utils.data.parse_and_align_slot_labels_list(token_ranges: List[Tuple[int, int]], slots_field: str, use_bio_labels: bool = False)

	




	
pytext.utils.data.parse_json_array(json_text: str) → List[str]

	




	
pytext.utils.data.parse_slot_string(slots_field: str) → List[pytext.utils.data.Slot]

	




	
pytext.utils.data.parse_token(utterance: str, token_range: List[int]) → List[Tuple[str, Tuple[int, int]]]

	




	
pytext.utils.data.simple_tokenize(s: str) → List[str]

	




	
pytext.utils.data.strip_bio_prefix(label)

	




	
pytext.utils.data.unkify(token: str)

	






pytext.utils.distributed module


	
pytext.utils.distributed.dist_init(distributed_rank: int, world_size: int, init_method: str, device_id: int, backend: str = 'nccl', gpu_streams: int = 1)

	1. After spawn process per GPU, we want all workers to call init_process_group
around the same time or times out.
2. After dist_init, we want all workers to start calling all_reduce/barrier
around the same time or NCCL timeouts.






	
pytext.utils.distributed.force_print(*args, **kwargs)

	




	
pytext.utils.distributed.get_shard_range(dataset_size: int, rank: int, world_size: int)

	In case dataset_size is not evenly divided by world_size, we need to pad
one extra example in each shard
shard_len = dataset_size // world_size + 1

Case 1 rank < remainder: each shard start position is rank * shard_len

Case 2 rank >= remainder: without padding, each shard start position is
rank * (shard_len - 1) + remainder = rank * shard_len - (rank - remainder)
But to make sure all shard have same size, we need to pad one extra example
when rank >= remainder, so start_position = start_position - 1

For example, dataset_size = 21, world_size = 8
rank 0 to 4: [0, 1, 2], [3, 4, 5], [6, 7, 8], [9, 10, 11], [12, 13, 14]
rank 5 to 7: [14, 15, 16], [16, 17, 18], [18, 19, 20]






	
pytext.utils.distributed.suppress_output()

	






pytext.utils.documentation module


	
pytext.utils.documentation.find_config_class(class_name)

	Return the set of PyText classes matching that name.
Handles fully-qualified class_name including module.






	
pytext.utils.documentation.get_class_members_recursive(obj)

	Find all the field names for a given class and their default value.






	
pytext.utils.documentation.get_config_fields(obj)

	Return a dict of config help for this object, where:
- key: config name
- value: (default, type, options)



	default: default value for this key if not specified


	type: type for this config value, as a string


	options: possible values for this config, only if type = Union







If the type is “Union”, the options give the lists of class names that
are possible, and the default is one of those class names.






	
pytext.utils.documentation.get_subclasses(klass, stop_classes=(<class 'pytext.models.module.Module'>, <class 'pytext.config.component.Component'>, <class 'torch.nn.modules.module.Module'>))

	




	
pytext.utils.documentation.pretty_print_config_class(obj)

	Pretty-print the fields of one object.






	
pytext.utils.documentation.replace_components(root, component, base_class)

	Recursively look at all fields in config to find where component would fit.
This is used to change configs so that they don’t use default values.
Return the chain of field names, from child to parent.








pytext.utils.embeddings module


	
class pytext.utils.embeddings.PretrainedEmbedding(embeddings_path: str = None, lowercase_tokens: bool = True, skip_header: bool = True, delimiter: str = ' ')

	Bases: object

Utility class for loading/caching/initializing word embeddings


	
cache_pretrained_embeddings(cache_path: str) → None

	Cache the processed embedding vectors and vocab to a file for faster
loading






	
filter_criteria(token: str) → bool

	




	
initialize_embeddings_weights(str_to_idx: Dict[str, int], unk: str, embed_dim: int, init_strategy: pytext.config.field_config.EmbedInitStrategy) → torch.Tensor

	Initialize embeddings weights of shape (len(str_to_idx), embed_dim) from the
pretrained embeddings vectors. Words that are not in the pretrained
embeddings list will be initialized according to init_strategy.
:param str_to_idx: a dict that maps words to indices that the model expects
:param unk: unknown token
:param embed_dim: the embeddings dimension
:param init_strategy: method of initializing new tokens
:returns: a float tensor of dimension (vocab_size, embed_dim)






	
load_cached_embeddings(cache_path: str) → None

	Load cached embeddings from file






	
load_pretrained_embeddings(raw_embeddings_path: str, append: bool = False, dialect: str = None, lowercase_tokens: bool = True, skip_header: bool = True, delimiter: str = ' ') → None

	Loading raw embeddings vectors from file in the format:
num_words dim
word_i v0, v1, v2, …., v_dim
word_2 v0, v1, v2, …., v_dim
….
Optionally appends _dialect to every token in the vocabulary
(for XLU embeddings).






	
normalize_token(token: str) → str

	Apply normalizations to the input token for the
embedding space










	
pytext.utils.embeddings.append_dialect(word: str, dialect: str) → str

	






pytext.utils.file_io module


	
pytext.utils.file_io.chunk_file(file_path, chunks, work_dir)

	Splits a large file by line into number of chunks and writes them into work_dir






	
pytext.utils.file_io.register_http_url_handler()

	support reading file from url starting with “http://”, “https://”, “ftp://”








pytext.utils.label module


	
pytext.utils.label.get_label_weights(vocab_dict: Dict[str, int], label_weights: Dict[str, float])

	






pytext.utils.lazy module


	
class pytext.utils.lazy.Infer(resolve_fn)

	Bases: object

A value which can be inferred from a forward pass. Infer objects should
be passed as arguments or keyword arguments to Lazy objects; see Lazy
documentation for more details.


	
classmethod dimension(dim)

	A helper for creating Infer arguments looking at specific dimensions.










	
class pytext.utils.lazy.Lazy(module_class, *args, **kwargs)

	Bases: torch.nn.modules.module.Module

A module which is able to infer some of its parameters from the inputs to
its first forward pass. Lazy wraps any other nn.Module, and arguments can be passed
that will be used to construct that wrapped Module after the first forward pass.
If any of these arguments are Infer objects, those arguments will be replaced by
calling the callback of the Infer object on the forward pass input.

For instance,
>>> Lazy(nn.Linear, Infer(lambda input: input.size(-1)), 4)
Lazy()

takes its in_features dimension from the last dimension of the input to its forward
pass. This can be simplified to

>>> Lazy(nn.Linear, Infer.dimension(-1), 4)





or a partial can be created, for instance

>>> LazyLinear = Lazy.partial(nn.Linear, Infer.dimension(-1))
>>> LazyLinear(4)
Lazy()





Finally, these Lazy objects explicitly forbid treating themselves normally;
they must instead be replaced by calling init_lazy_modules
on your model before training. For instance,

>>> ll = lazy.Linear(4)
>>> seq = nn.Sequential(ll)
>>> seq
Sequential(
    0: Lazy(),
)
>>> init_lazy_modules(seq, torch.rand(1, 2)
Sequential(
    0: Linear(in_features=2, out_features=4, bias=True)
)






	
forward(*args, **kwargs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


Note

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
classmethod partial(module_class, *args, **kwargs)

	




	
resolve()

	Must make a call to forward before calling this function; returns the
full nn.Module object constructed using inferred arguments/dimensions.










	
exception pytext.utils.lazy.UninitializedLazyModuleError

	Bases: Exception

A lazy module was used improperly.






	
pytext.utils.lazy.init_lazy_modules(module: torch.nn.modules.module.Module, dummy_input: Tuple[torch.Tensor, ...]) → torch.nn.modules.module.Module

	Finalize an nn.Module which has Lazy components. This will both mutate internal
modules which have Lazy elements, and return a new non-lazy nn.Module (in case
the top-level module itself is Lazy).


	Parameters

	
	module – An nn.Module which may be lazy or contain Lazy subcomponents


	dummy_input – module is called with this input to ensure that Lazy subcomponents
have been able to infer any parameters they need






	Returns

	The full nn.Module object constructed using inferred arguments/dimensions.










	
class pytext.utils.lazy.lazy_property(fget)

	Bases: object

More or less copy-pasta: http://stackoverflow.com/a/6849299
Meant to be used for lazy evaluation of an object attribute.
property should represent non-mutable data, as it replaces itself.






	
pytext.utils.lazy.replace_lazy_modules(module)

	






pytext.utils.loss module


	
class pytext.utils.loss.LagrangeMultiplier

	Bases: torch.autograd.function.Function


	
static backward(ctx, grad_output)

	Defines a formula for differentiating the operation.

This function is to be overridden by all subclasses.

It must accept a context ctx as the first argument, followed by
as many outputs did forward() return, and it should return as many
tensors, as there were inputs to forward(). Each argument is the
gradient w.r.t the given output, and each returned value should be the
gradient w.r.t. the corresponding input.

The context can be used to retrieve tensors saved during the forward
pass. It also has an attribute ctx.needs_input_grad as a tuple
of booleans representing whether each input needs gradient. E.g.,
backward() will have ctx.needs_input_grad[0] = True if the
first input to forward() needs gradient computated w.r.t. the
output.






	
static forward(ctx, input)

	Performs the operation.

This function is to be overridden by all subclasses.

It must accept a context ctx as the first argument, followed by any
number of arguments (tensors or other types).

The context can be used to store tensors that can be then retrieved
during the backward pass.










	
pytext.utils.loss.build_class_priors(labels, class_priors=None, weights=None, positive_pseudocount=1.0, negative_pseudocount=1.0)

	build class priors, if necessary.
For each class, the class priors are estimated as
(P + sum_i w_i y_i) / (P + N + sum_i w_i),
where y_i is the ith label, w_i is the ith weight, P is a pseudo-count of
positive labels, and N is a pseudo-count of negative labels.


	Parameters

	
	labels – A Tensor with shape [batch_size, num_classes].
Entries should be in [0, 1].


	class_priors – None, or a floating point Tensor of shape [C]
containing the prior probability of each class (i.e. the fraction of the
training data consisting of positive examples). If None, the class
priors are computed from targets with a moving average.


	weights – Tensor of shape broadcastable to labels, [N, 1] or [N, C],
where N = batch_size, C = num_classes`


	positive_pseudocount – Number of positive labels used to initialize the class
priors.


	negative_pseudocount – Number of negative labels used to initialize the class
priors.






	Returns

	
	A Tensor of shape [num_classes] consisting of the

	weighted class priors, after updating with moving average ops if created.









	Return type

	class_priors










	
pytext.utils.loss.false_postives_upper_bound(labels, logits, weights)

	false_positives_upper_bound defined in paper:
“Scalable Learning of Non-Decomposable Objectives”


	Parameters

	
	labels – A Tensor of shape broadcastable to logits.


	logits – A Tensor of shape [N, C] or [N, C, K].
If the third dimension is present,
the lower bound is computed on each slice [:, :, k] independently.


	weights – Per-example loss coefficients, with shape broadcast-compatible with
that of labels. i.e. [N, 1] or [N, C]






	Returns

	A Tensor of shape [C] or [C, K].










	
pytext.utils.loss.lagrange_multiplier(x)

	




	
pytext.utils.loss.range_to_anchors_and_delta(precision_range, num_anchors)

	Calculates anchor points from precision range.


	Parameters

	
	precision_range – an interval (a, b), where 0.0 <= a <= b <= 1.0


	num_anchors – int, number of equally spaced anchor points.






	Returns

	
	A Tensor of [num_anchors] equally spaced values

	in the interval precision_range.





delta: The spacing between the values in precision_values.





	Return type

	precision_values



	Raises

	ValueError – If precision_range is invalid.










	
pytext.utils.loss.true_positives_lower_bound(labels, logits, weights)

	true_positives_lower_bound defined in paper:
“Scalable Learning of Non-Decomposable Objectives”


	Parameters

	
	labels – A Tensor of shape broadcastable to logits.


	logits – A Tensor of shape [N, C] or [N, C, K].
If the third dimension is present,
the lower bound is computed on each slice [:, :, k] independently.


	weights – Per-example loss coefficients, with shape [N, 1] or [N, C]






	Returns

	A Tensor of shape [C] or [C, K].










	
pytext.utils.loss.weighted_hinge_loss(labels, logits, positive_weights=1.0, negative_weights=1.0)

	
	Parameters

	
	labels – one-hot representation Tensor of shape broadcastable to logits


	logits – A Tensor of shape [N, C] or [N, C, K]


	positive_weights – Scalar or Tensor


	negative_weights – same shape as positive_weights






	Returns

	3D Tensor of shape [N, C, K], where K is length of positive weights
or 2D Tensor of shape [N, C]












pytext.utils.meter module


	
class pytext.utils.meter.Meter

	Bases: object


	
avg

	




	
reset()

	




	
update(val=1)

	








	
class pytext.utils.meter.TimeMeter

	Bases: pytext.utils.meter.Meter

Computes the average occurrence of some event per second


	
avg

	




	
elapsed_time

	




	
reset()

	




	
update(val=1)

	










pytext.utils.mobile_onnx module


	
pytext.utils.mobile_onnx.add_feats_numericalize_ops(init_net, predict_net, vocab_map, input_names)

	




	
pytext.utils.mobile_onnx.create_context(init_net)

	




	
pytext.utils.mobile_onnx.create_vocab_index(vocab_list, net, net_workspace, index_name)

	




	
pytext.utils.mobile_onnx.create_vocab_indices_map(init_net, vocab_map)

	




	
pytext.utils.mobile_onnx.get_numericalize_net(init_net, predict_net, vocab_map, input_names)

	




	
pytext.utils.mobile_onnx.pytorch_to_caffe2(model, export_input, external_input_names, output_names, export_path, export_onnx_path=None)

	






pytext.utils.model module


	
pytext.utils.model.get_mismatched_param(models: Iterable[torch.nn.modules.module.Module], rel_epsilon: Optional[float] = None, abs_epsilon: Optional[float] = None) → str

	Return the name of the first mismatched parameter.
Return an empty string if all the parameters of the modules are identical.






	
pytext.utils.model.to_onehot(feat: pytext.utils.cuda.Variable, size: int) → pytext.utils.cuda.Variable

	Transform features into one-hot vectors








pytext.utils.onnx module


	
pytext.utils.onnx.add_feats_numericalize_ops(c2_prepared, vocab_map, input_names)

	




	
pytext.utils.onnx.convert_caffe2_blob_name(blob_name)

	




	
pytext.utils.onnx.create_vocab_index(vocab_list, net, net_workspace, index_name)

	




	
pytext.utils.onnx.create_vocab_indices_map(c2_prepared, init_net, vocab_map)

	




	
pytext.utils.onnx.export_nets_to_predictor_file(c2_prepared, input_names, output_names, predictor_path, extra_params=None)

	




	
pytext.utils.onnx.get_numericalize_net(c2_prepared, vocab_map, input_names)

	




	
pytext.utils.onnx.pytorch_to_caffe2(model, export_input, external_input_names, output_names, export_path, export_onnx_path=None)

	




	
pytext.utils.onnx.validate_onnx_export(model)

	






pytext.utils.path module


	
pytext.utils.path.get_absolute_path(file_path: str) → str

	




	
pytext.utils.path.get_pytext_home()

	




	
pytext.utils.path.is_absolute_path(file_path: str) → bool

	






pytext.utils.precision module


	
pytext.utils.precision.delay_unscale()

	




	
pytext.utils.precision.maybe_float(tensor)

	




	
pytext.utils.precision.maybe_half(tensor)

	




	
pytext.utils.precision.pad_length(n)

	




	
pytext.utils.precision.set_fp16(fp16_enabled: bool)

	






pytext.utils.tensor module




pytext.utils.test module


	
pytext.utils.test.import_tests_module(packages_to_scan=None)

	






pytext.utils.timing module


	
class pytext.utils.timing.HierarchicalTimer

	Bases: object


	
pop()

	




	
push(label, caller_id)

	




	
snapshot()

	




	
time(label)

	








	
class pytext.utils.timing.Snapshot

	Bases: object


	
report(report_pep=False)

	








	
class pytext.utils.timing.SnapshotList

	Bases: list

lists are not weakref-able by default.






	
class pytext.utils.timing.Timings(sum: float = 0.0, count: int = 0, max: float = -inf, times: List[T] = None)

	Bases: object


	
add(time)

	




	
average

	




	
p50

	




	
p90

	




	
p99

	








	
pytext.utils.timing.format_time(seconds)

	




	
pytext.utils.timing.report_snapshot(fn)

	






pytext.utils.torch module




pytext.utils.usage module


	
pytext.utils.usage.log_accelerator_feature_usage(feature)

	




	
pytext.utils.usage.log_class_usage(klass)

	




	
pytext.utils.usage.log_feature_usage(feature)

	




	
pytext.utils.usage.log_flow_usage(flow_name)

	






Module contents


	
pytext.utils.cls_vars(cls)

	




	
pytext.utils.recursive_map(seq, func)

	This is similar to the build-in map function but works for nested lists.
Useful for transforming tensors serialized with .tolist()






	
pytext.utils.round_seq(seq, ndigits)

	Rounds a nested sequence of floats to ndigits precision.
Useful for rounding tensors serialized with .tolist()






	
pytext.utils.set_random_seeds(seed, use_deterministic_cudnn)
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  Source code for pytext

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import json
import logging
import uuid
from functools import lru_cache
from typing import Callable, Mapping, Optional

import numpy as np
from caffe2.python import workspace
from caffe2.python.predictor import predictor_exporter
from pytext.data.sources.data_source import DataSource
from pytext.task import load
from pytext.task.new_task import NewTask
from pytext.utils.file_io import PathManager, register_http_url_handler
from pytext.workflow import _set_cuda

from .builtin_task import register_builtin_tasks
from .config import PyTextConfig, pytext_config_from_json
from .utils.onnx import CAFFE2_DB_TYPE, convert_caffe2_blob_name


register_builtin_tasks()
register_http_url_handler()


Predictor = Callable[[Mapping[str, str]], Mapping[str, np.array]]


def _predict(workspace_id, predict_net, model, tensorizers, input):
    workspace.SwitchWorkspace(workspace_id)
    tensor_dict = {
        name: tensorizer.prepare_input(input)
        for name, tensorizer in tensorizers.items()
    }
    model_inputs = model.arrange_caffe2_model_inputs(tensor_dict)
    model_input_names = model.get_export_input_names(tensorizers)
    vocab_to_export = model.vocab_to_export(tensorizers)
    for blob_name, model_input in zip(model_input_names, model_inputs):
        converted_blob_name = blob_name
        dtype = np.float32
        if blob_name in vocab_to_export:
            converted_blob_name = convert_caffe2_blob_name(blob_name)
            dtype = str

        workspace.blobs[converted_blob_name] = np.array([model_input], dtype=dtype)
    workspace.RunNet(predict_net)
    return {
        str(blob): workspace.blobs[blob][0] for blob in predict_net.external_outputs
    }


[docs]def load_config(filename: str) -> PyTextConfig:
    """
    Load a PyText configuration file from a file path.
    See pytext.config.pytext_config for more info on configs.
    """
    with PathManager.open(filename) as file:
        config_json = json.loads(file.read())
    if "config" not in config_json:
        return pytext_config_from_json(config_json)
    return pytext_config_from_json(config_json["config"])



[docs]def create_predictor(
    config: PyTextConfig,
    model_file: Optional[str] = None,
    db_type: str = CAFFE2_DB_TYPE,
    task: Optional[NewTask] = None,
    cache_size: int = 0,
) -> Predictor:
    """
    Create a simple prediction API from a training config and an exported caffe2
    model file. This model file should be created by calling export on a trained
    model snapshot.
    """
    workspace_id = str(uuid.uuid4())
    workspace.SwitchWorkspace(workspace_id, True)
    predict_net = predictor_exporter.prepare_prediction_net(
        filename=model_file or PathManager.get_local_path(config.export_caffe2_path),
        db_type=db_type,
    )

    new_task = task or NewTask.from_config(config.task)
    input_tensorizers = {
        name: tensorizer
        for name, tensorizer in new_task.data.tensorizers.items()
        if tensorizer.is_input
    }

    def predict_fn(input):
        return _predict(
            workspace_id, predict_net, new_task.model, input_tensorizers, input
        )

    if cache_size < 0:
        return lru_cache(maxsize=None)(predict_fn)
    elif cache_size > 0:
        return lru_cache(maxsize=cache_size)(predict_fn)
    else:
        return predict_fn



[docs]def batch_predict_caffe2_model(
    pytext_model_file: str,
    caffe2_model_file: str,
    db_type: str = CAFFE2_DB_TYPE,
    data_source: Optional[DataSource] = None,
    use_cuda=False,
    task: Optional[NewTask] = None,
    train_config: Optional[PyTextConfig] = None,
    cache_size: int = 0,
):
    """
    Gets predictions from caffe2 model from a batch of examples.

    Args:
        pytext_model_file: Path to pytext model file (required if task and
            training config is not specified)
        caffe2_model_file: Path to caffe2 model file
        db_type: DB type to use for caffe2
        data_source: Data source for test examples
        use_cuda: Whether to turn on cuda processing
        task: The pytext task object
        train_config: The pytext training config
        cache_size: The LRU cache size to use for prediction. 0 = no cache,
            -1 = boundless cache, [1, inf) = size of cache
    """
    logging.info(f"Loading data processing config from {pytext_model_file}")

    _set_cuda(use_cuda)
    if task is None or train_config is None:
        task, train_config, _ = load(pytext_model_file)

    data_source = data_source or task.data.data_source
    logging.info(f"Loading Caffe2 model: {caffe2_model_file}")
    predictor = create_predictor(
        train_config,
        PathManager.get_local_path(caffe2_model_file),
        db_type,
        task,
        cache_size,
    )
    logging.info(f"Model loaded, start testing")
    predictions = [predictor(example) for example in data_source.test]
    return predictions





          

      

      

    

  

    
      
          
            
  Source code for torch


r"""
The torch package contains data structures for multi-dimensional
tensors and defines mathematical operations over these tensors.
Additionally, it provides many utilities for efficient serializing of
Tensors and arbitrary types, and other useful utilities.

It has a CUDA counterpart, that enables you to run your tensor computations
on an NVIDIA GPU with compute capability >= 3.0.
"""

import os
import sys
import platform
import textwrap
import ctypes
import warnings

if sys.version_info < (3,):
    raise Exception("Python 2 has reached end-of-life and is no longer supported by PyTorch.")

from ._utils import _import_dotted_name
from ._utils_internal import get_file_path, prepare_multiprocessing_environment, \
    USE_RTLD_GLOBAL_WITH_LIBTORCH, USE_GLOBAL_DEPS
# TODO(torch_deploy) figure out how to freeze version.py in fbcode build
if sys.executable == 'torch_deploy':
    __version__ = "torch-deploy-1.8"
else:
    from .version import __version__
from ._six import string_classes as _string_classes

from typing import Set, Type, TYPE_CHECKING

__all__ = [
    'typename', 'is_tensor', 'is_storage', 'set_default_tensor_type',
    'set_rng_state', 'get_rng_state', 'manual_seed', 'initial_seed', 'seed',
    'save', 'load', 'set_printoptions', 'chunk', 'split', 'stack', 'matmul',
    'no_grad', 'enable_grad', 'rand', 'randn',
    'DoubleStorage', 'FloatStorage', 'LongStorage', 'IntStorage',
    'ShortStorage', 'CharStorage', 'ByteStorage', 'BoolStorage',
    'DoubleTensor', 'FloatTensor', 'LongTensor', 'IntTensor',
    'ShortTensor', 'CharTensor', 'ByteTensor', 'BoolTensor', 'Tensor',
    'lobpcg', 'use_deterministic_algorithms', 'set_deterministic',
    'are_deterministic_algorithms_enabled', 'is_deterministic'
]

################################################################################
# Load the extension module
################################################################################

if sys.platform == 'win32':
    pfiles_path = os.getenv('ProgramFiles', 'C:\\Program Files')
    py_dll_path = os.path.join(sys.exec_prefix, 'Library', 'bin')
    th_dll_path = os.path.join(os.path.dirname(__file__), 'lib')

    # When users create a virtualenv that inherits the base environment,
    # we will need to add the corresponding library directory into
    # DLL search directories. Otherwise, it will rely on `PATH` which
    # is dependent on user settings.
    if sys.exec_prefix != sys.base_exec_prefix:
        base_py_dll_path = os.path.join(sys.base_exec_prefix, 'Library', 'bin')
    else:
        base_py_dll_path = ''

    dll_paths = list(filter(os.path.exists, [th_dll_path, py_dll_path, base_py_dll_path]))

    if all([not os.path.exists(os.path.join(p, 'nvToolsExt64_1.dll')) for p in dll_paths]):
        nvtoolsext_dll_path = os.path.join(
            os.getenv('NVTOOLSEXT_PATH', os.path.join(pfiles_path, 'NVIDIA Corporation', 'NvToolsExt')), 'bin', 'x64')
    else:
        nvtoolsext_dll_path = ''

    from .version import cuda as cuda_version
    import glob
    if cuda_version and all([not glob.glob(os.path.join(p, 'cudart64*.dll')) for p in dll_paths]):
        cuda_version_1 = cuda_version.replace('.', '_')
        cuda_path_var = 'CUDA_PATH_V' + cuda_version_1
        default_path = os.path.join(pfiles_path, 'NVIDIA GPU Computing Toolkit', 'CUDA', 'v' + cuda_version)
        cuda_path = os.path.join(os.getenv(cuda_path_var, default_path), 'bin')
    else:
        cuda_path = ''

    dll_paths.extend(filter(os.path.exists, [nvtoolsext_dll_path, cuda_path]))

    kernel32 = ctypes.WinDLL('kernel32.dll', use_last_error=True)
    with_load_library_flags = hasattr(kernel32, 'AddDllDirectory')
    prev_error_mode = kernel32.SetErrorMode(0x0001)

    kernel32.LoadLibraryW.restype = ctypes.c_void_p
    if with_load_library_flags:
        kernel32.AddDllDirectory.restype = ctypes.c_void_p
        kernel32.LoadLibraryExW.restype = ctypes.c_void_p

    for dll_path in dll_paths:
        if sys.version_info >= (3, 8):
            os.add_dll_directory(dll_path)
        elif with_load_library_flags:
            res = kernel32.AddDllDirectory(dll_path)
            if res is None:
                err = ctypes.WinError(ctypes.get_last_error())
                err.strerror += f' Error adding "{dll_path}" to the DLL directories.'
                raise err

    try:
        ctypes.CDLL('vcruntime140.dll')
        ctypes.CDLL('msvcp140.dll')
        if cuda_version not in ('9.2', '10.0'):
            ctypes.CDLL('vcruntime140_1.dll')
    except OSError:
        print('''Microsoft Visual C++ Redistributable is not installed, this may lead to the DLL load failure.
                 It can be downloaded at https://aka.ms/vs/16/release/vc_redist.x64.exe''')

    dlls = glob.glob(os.path.join(th_dll_path, '*.dll'))
    path_patched = False
    for dll in dlls:
        is_loaded = False
        if with_load_library_flags:
            res = kernel32.LoadLibraryExW(dll, None, 0x00001100)
            last_error = ctypes.get_last_error()
            if res is None and last_error != 126:
                err = ctypes.WinError(last_error)
                err.strerror += f' Error loading "{dll}" or one of its dependencies.'
                raise err
            elif res is not None:
                is_loaded = True
        if not is_loaded:
            if not path_patched:
                os.environ['PATH'] = ';'.join(dll_paths + [os.environ['PATH']])
                path_patched = True
            res = kernel32.LoadLibraryW(dll)
            if res is None:
                err = ctypes.WinError(ctypes.get_last_error())
                err.strerror += f' Error loading "{dll}" or one of its dependencies.'
                raise err

    kernel32.SetErrorMode(prev_error_mode)


# See Note [Global dependencies]
def _load_global_deps():
    if platform.system() == 'Windows' or sys.executable == 'torch_deploy':
        return

    lib_name = 'libtorch_global_deps' + ('.dylib' if platform.system() == 'Darwin' else '.so')
    here = os.path.abspath(__file__)
    lib_path = os.path.join(os.path.dirname(here), 'lib', lib_name)

    ctypes.CDLL(lib_path, mode=ctypes.RTLD_GLOBAL)


if (USE_RTLD_GLOBAL_WITH_LIBTORCH or os.getenv('TORCH_USE_RTLD_GLOBAL')) and \
        platform.system() != 'Windows':
    # Do it the hard way.  You might want to load libtorch with RTLD_GLOBAL in a
    # few circumstances:
    #
    #   1. You're in a build environment (e.g., fbcode) where
    #      libtorch_global_deps is not available, but you still need
    #      to get mkl to link in with RTLD_GLOBAL or it will just
    #      not work.
    #
    #   2. You're trying to run PyTorch under UBSAN and you need
    #      to ensure that only one copy of libtorch is loaded, so
    #      vptr checks work properly
    #
    # If you're using this setting, you must verify that all the libraries
    # you load consistently use the same libstdc++, or you may have
    # mysterious segfaults.
    #
    import os as _dl_flags
    if not hasattr(_dl_flags, 'RTLD_GLOBAL') or not hasattr(_dl_flags, 'RTLD_LAZY'):
        try:
            # next try if DLFCN exists
            import DLFCN as _dl_flags  # type: ignore
        except ImportError:
            # as a last attempt, use compile-time constants
            import torch._dl as _dl_flags  # type: ignore
    old_flags = sys.getdlopenflags()
    sys.setdlopenflags(_dl_flags.RTLD_GLOBAL | _dl_flags.RTLD_LAZY)
    from torch._C import *
    sys.setdlopenflags(old_flags)
    del old_flags
    del _dl_flags

else:
    # Easy way.  You want this most of the time, because it will prevent
    # C++ symbols from libtorch clobbering C++ symbols from other
    # libraries, leading to mysterious segfaults.
    #
    # If building in an environment where libtorch_global_deps isn't available
    # like parts of fbsource, but where RTLD_GLOBAL causes segfaults, you will
    # want USE_RTLD_GLOBAL_WITH_LIBTORCH = False and USE_GLOBAL_DEPS = False
    #
    # See Note [Global dependencies]
    if USE_GLOBAL_DEPS:
        _load_global_deps()
    from torch._C import *

# Appease the type checker; ordinarily this binding is inserted by the
# torch._C module initialization code in C
if TYPE_CHECKING:
    import torch._C as _C

# Check to see if we can load C extensions, and if not provide some guidance
# on what the problem might be.
try:
    # _initExtension is chosen (arbitrarily) as a sentinel.
    from torch._C import _initExtension
except ImportError:
    import torch._C as _C_for_compiled_check

    # The __file__ check only works for Python 3.7 and above.
    if sys.version_info >= (3, 7) and _C_for_compiled_check.__file__ is None:
        raise ImportError(textwrap.dedent('''
            Failed to load PyTorch C extensions:
                It appears that PyTorch has loaded the `torch/_C` folder
                of the PyTorch repository rather than the C extensions which
                are expected in the `torch._C` namespace. This can occur when
                using the `install` workflow. e.g.
                    $ python setup.py install && python -c "import torch"

                This error can generally be solved using the `develop` workflow
                    $ python setup.py develop && python -c "import torch"  # This should succeed
                or by running Python from a different directory.
            ''').strip()) from None
    raise  # If __file__ is not None the cause is unknown, so just re-raise.


__all__ += [name for name in dir(_C)
            if name[0] != '_' and
            not name.endswith('Base')]

################################################################################
# Define basic utilities
################################################################################


def typename(o):
    if isinstance(o, torch.Tensor):
        return o.type()

    module = ''
    class_name = ''
    if hasattr(o, '__module__') and o.__module__ != 'builtins' \
            and o.__module__ != '__builtin__' and o.__module__ is not None:
        module = o.__module__ + '.'

    if hasattr(o, '__qualname__'):
        class_name = o.__qualname__
    elif hasattr(o, '__name__'):
        class_name = o.__name__
    else:
        class_name = o.__class__.__name__

    return module + class_name


def is_tensor(obj):
    r"""Returns True if `obj` is a PyTorch tensor.

    Note that this function is simply doing ``isinstance(obj, Tensor)``.
    Using that ``isinstance`` check is better for typechecking with mypy,
    and more explicit - so it's recommended to use that instead of
    ``is_tensor``.

    Args:
        obj (Object): Object to test
    """
    return isinstance(obj, torch.Tensor)


def is_storage(obj):
    r"""Returns True if `obj` is a PyTorch storage object.

    Args:
        obj (Object): Object to test
    """
    return type(obj) in _storage_classes


def set_default_tensor_type(t):
    r"""Sets the default ``torch.Tensor`` type to floating point tensor type
    ``t``. This type will also be used as default floating point type for
    type inference in :func:`torch.tensor`.

    The default floating point tensor type is initially ``torch.FloatTensor``.

    Args:
        t (type or string): the floating point tensor type or its name

    Example::

        >>> torch.tensor([1.2, 3]).dtype    # initial default for floating point is torch.float32
        torch.float32
        >>> torch.set_default_tensor_type(torch.DoubleTensor)
        >>> torch.tensor([1.2, 3]).dtype    # a new floating point tensor
        torch.float64

    """
    if isinstance(t, _string_classes):
        t = _import_dotted_name(t)
    _C._set_default_tensor_type(t)


def set_default_dtype(d):
    r"""Sets the default floating point dtype to :attr:`d`.
    This dtype is:

    1. The inferred dtype for python floats in :func:`torch.tensor`.
    2. Used to infer dtype for python complex numbers. The default complex dtype is set to
       ``torch.complex128`` if default floating point dtype is ``torch.float64``,
       otherwise it's set to ``torch.complex64``

    The default floating point dtype is initially ``torch.float32``.

    Args:
        d (:class:`torch.dtype`): the floating point dtype to make the default

    Example:
        >>> # initial default for floating point is torch.float32
        >>> torch.tensor([1.2, 3]).dtype
        torch.float32
        >>> # initial default for floating point is torch.complex64
        >>> torch.tensor([1.2, 3j]).dtype
        torch.complex64
        >>> torch.set_default_dtype(torch.float64)
        >>> torch.tensor([1.2, 3]).dtype    # a new floating point tensor
        torch.float64
        >>> torch.tensor([1.2, 3j]).dtype   # a new complex tensor
        torch.complex128

    """
    _C._set_default_dtype(d)

def use_deterministic_algorithms(d):
    r""" Sets whether PyTorch operations must use "deterministic"
    algorithms. That is, algorithms which, given the same input, and when
    run on the same software and hardware, always produce the same output.
    When True, operations will use deterministic algorithms when available,
    and if only nondeterministic algorithms are available they will throw a
    :class:RuntimeError when called.

    .. warning::
        This feature is in beta, and its design and implementation may change
        in the future.

    The following normally-nondeterministic operations will act
    deterministically when `d=True`:

        * :class:`torch.nn.Conv1d` when called on CUDA tensor
        * :class:`torch.nn.Conv2d` when called on CUDA tensor
        * :class:`torch.nn.Conv3d` when called on CUDA tensor
        * :class:`torch.nn.ConvTranspose1d` when called on CUDA tensor
        * :class:`torch.nn.ConvTranspose2d` when called on CUDA tensor
        * :class:`torch.nn.ConvTranspose3d` when called on CUDA tensor
        * :func:`torch.bmm` when called on sparse-dense CUDA tensors
        * :func:`torch.__getitem__` backward when `self` is a CPU tensor and
          ``indices`` is a list of tensors
        * :func:`torch.index_put` with ``accumulate=True`` when called on a CPU
          tensor

    The following normally-nondeterministic operations will throw a
    :class:`RuntimeError` when `d=True`:

        * :class:`torch.nn.AvgPool3d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.AdaptiveAvgPool2d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.AdaptiveAvgPool3d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.MaxPool3d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.AdaptiveMaxPool2d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.FractionalMaxPool2d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.FractionalMaxPool3d` when called on a CUDA tensor that requires grad
        * :func:`torch.nn.functional.interpolate` when called on a CUDA tensor that requires grad
          and one of the following modes is used:

          - `linear`
          - `bilinear`
          - `bicubic`
          - `trilinear`

        * :class:`torch.nn.ReflectionPad1d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.ReflectionPad2d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.ReplicationPad1d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.ReplicationPad2d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.ReplicationPad3d` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.NLLLoss` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.CTCLoss` when called on a CUDA tensor that requires grad
        * :class:`torch.nn.EmbeddingBag` when called on a CUDA tensor that requires grad
        * :func:`torch.scatter_add_` when called on a CUDA tensor
        * :func:`torch.index_add_` when called on a CUDA tensor
        * :func:`torch.index_copy`
        * :func:`torch.index_select` when called on a CUDA tensor that requires grad
        * :func:`torch.repeat_interleave` when called on a CUDA tensor that requires grad
        * :func:`torch.histc` when called on a CUDA tensor
        * :func:`torch.bincount` when called on a CUDA tensor
        * :func:`torch.kthvalue` with called on a CUDA tensor
        * :func:`torch.median` with indices output when called on a CUDA tensor

    A handful of CUDA operations are nondeterministic if the CUDA version is
    10.2 or greater, unless the environment variable `CUBLAS_WORKSPACE_CONFIG=:4096:8`
    or `CUBLAS_WORKSPACE_CONFIG=:16:8` is set. See the CUDA documentation for more
    details: `<https://docs.nvidia.com/cuda/cublas/index.html#cublasApi_reproducibility>`_
    If one of these environment variable configurations is not set, a :class:`RuntimeError`
    will be raised from these operations when called with CUDA tensors:

        * :func:`torch.mm`
        * :func:`torch.mv`
        * :func:`torch.bmm`

    Note that deterministic operations tend to have worse performance than
    non-deterministic operations.

    Args:
        d (:class:`bool`): If True, force operations to be deterministic.
                           If False, allow non-deterministic operations.
    """
    _C._set_deterministic_algorithms(d)

def set_deterministic(d):
    r"""This function is deprecated and will be removed in a future release.
    Please use :func:`torch.use_deterministic_algorithms` instead.
    """
    warnings.warn((
        "torch.set_deterministic is deprecated and will be removed in a future "
        "release. Please use torch.use_deterministic_algorithms instead"))

    use_deterministic_algorithms(d)

def are_deterministic_algorithms_enabled():
    r"""Returns True if the global deterministic flag is turned on. Refer to
    :func:`torch.use_deterministic_algorithms` documentation for more details.
    """
    return _C._get_deterministic_algorithms()

def is_deterministic():
    r"""This function is deprecated and will be removed in a future release.
    Please use :func:`torch.are_deterministic_algorithms_enabled` instead.
    """
    warnings.warn((
        "torch.is_deterministic is deprecated and will be removed in a future "
        "release. Please use torch.are_deterministic_algorithms_enabled instead"))
    return are_deterministic_algorithms_enabled()


################################################################################
# Define Storage and Tensor classes
################################################################################

from .tensor import Tensor
from .storage import _StorageBase


class DoubleStorage(_C.DoubleStorageBase, _StorageBase):
    pass


class FloatStorage(_C.FloatStorageBase, _StorageBase):
    pass


class HalfStorage(_C.HalfStorageBase, _StorageBase):
    pass


class LongStorage(_C.LongStorageBase, _StorageBase):
    pass


class IntStorage(_C.IntStorageBase, _StorageBase):
    pass


class ShortStorage(_C.ShortStorageBase, _StorageBase):
    pass


class CharStorage(_C.CharStorageBase, _StorageBase):
    pass


class ByteStorage(_C.ByteStorageBase, _StorageBase):
    pass


class BoolStorage(_C.BoolStorageBase, _StorageBase):
    pass


class BFloat16Storage(_C.BFloat16StorageBase, _StorageBase):
    pass

class ComplexDoubleStorage(_C.ComplexDoubleStorageBase, _StorageBase):
    pass

class ComplexFloatStorage(_C.ComplexFloatStorageBase, _StorageBase):
    pass

class QUInt8Storage(_C.QUInt8StorageBase, _StorageBase):
    pass

class QInt8Storage(_C.QInt8StorageBase, _StorageBase):
    pass

class QInt32Storage(_C.QInt32StorageBase, _StorageBase):
    pass

class QUInt4x2Storage(_C.QUInt4x2StorageBase, _StorageBase):
    pass

_storage_classes = {
    DoubleStorage, FloatStorage, LongStorage, IntStorage, ShortStorage,
    CharStorage, ByteStorage, HalfStorage, BoolStorage, QUInt8Storage, QInt8Storage,
    QInt32Storage, BFloat16Storage, ComplexFloatStorage, ComplexDoubleStorage, QUInt4x2Storage
}

# The _tensor_classes set is initialized by the call to _C._initialize_tensor_type_bindings()
_tensor_classes: Set[Type] = set()

# If you edit these imports, please update torch/__init__.py.in as well
from .random import set_rng_state, get_rng_state, manual_seed, initial_seed, seed
from .serialization import save, load
from ._tensor_str import set_printoptions

################################################################################
# Initialize extension
################################################################################

def manager_path():
    if platform.system() == 'Windows' or sys.executable == 'torch_deploy':
        return b""
    path = get_file_path('torch', 'bin', 'torch_shm_manager')
    prepare_multiprocessing_environment(get_file_path('torch'))
    if not os.path.exists(path):
        raise RuntimeError("Unable to find torch_shm_manager at " + path)
    return path.encode('utf-8')


# Shared memory manager needs to know the exact location of manager executable
_C._initExtension(manager_path())
del manager_path

# Appease the type checker: it can't deal with direct setting of globals().
# Note that we will see "too many" functions when reexporting this way; there
# is not a good way to fix this problem.  Perhaps, try to redesign VariableFunctions
# so that this import is good enough
if TYPE_CHECKING:
    # Some type signatures pulled in from _VariableFunctions here clash with
    # signatures already imported. For now these clashes are ignored; see
    # PR #43339 for details.
    from torch._C._VariableFunctions import *  # type: ignore

for name in dir(_C._VariableFunctions):
    if name.startswith('__'):
        continue
    globals()[name] = getattr(_C._VariableFunctions, name)
    __all__.append(name)

################################################################################
# Import interface functions defined in Python
################################################################################

# needs to be after the above ATen bindings so we can overwrite from Python side
from .functional import *


################################################################################
# Remove unnecessary members
################################################################################

del DoubleStorageBase
del FloatStorageBase
del LongStorageBase
del IntStorageBase
del ShortStorageBase
del CharStorageBase
del ByteStorageBase
del BoolStorageBase
del QUInt8StorageBase
del BFloat16StorageBase
del ComplexDoubleStorageBase
del ComplexFloatStorageBase
del QUInt4x2StorageBase

################################################################################
# Define _assert
################################################################################

# needs to be before the submodule imports to avoid circular dependencies
def _assert(condition, message):
    r"""A wrapper around Python's assert which is symbolically traceable.
    """
    from .overrides import has_torch_function, handle_torch_function

    if type(condition) is not torch.Tensor and has_torch_function((condition,)):
        return handle_torch_function(_assert, (condition,), condition, message)
    assert condition, message

################################################################################
# Import most common subpackages
################################################################################

import torch.cuda
import torch.autograd
from torch.autograd import no_grad, enable_grad, set_grad_enabled
import torch.fft
import torch.futures
import torch.nn
import torch.nn.intrinsic
import torch.nn.quantizable
import torch.nn.quantized
import torch.optim
import torch.optim._multi_tensor
import torch.multiprocessing
import torch.sparse
import torch.utils.backcompat
import torch.onnx
import torch.jit
import torch.linalg
import torch.hub
import torch.random
import torch.distributions
import torch.testing
import torch.backends.cuda
import torch.backends.mkl
import torch.backends.mkldnn
import torch.backends.openmp
import torch.backends.quantized
import torch.quantization
import torch.utils.data
import torch.__config__
import torch.__future__
import torch.profiler

_C._init_names(list(torch._storage_classes))

# attach docstrings to torch and tensor functions
from . import _torch_docs, _tensor_docs, _storage_docs
del _torch_docs, _tensor_docs, _storage_docs


def compiled_with_cxx11_abi():
    r"""Returns whether PyTorch was built with _GLIBCXX_USE_CXX11_ABI=1"""
    return _C._GLIBCXX_USE_CXX11_ABI


# Import the ops "namespace"
from torch._ops import ops
from torch._classes import classes

# Import the quasi random sampler
import torch.quasirandom

# If you are seeing this, it means that this call site was not checked if
# the memory format could be preserved, and it was switched to old default
# behaviour of contiguous
legacy_contiguous_format = contiguous_format

# Register fork handler to initialize OpenMP in child processes (see gh-28389)
from torch.multiprocessing._atfork import register_after_fork
register_after_fork(torch.get_num_threads)
del register_after_fork

# Import tools that require fully imported torch (for applying
# torch.jit.script as a decorator, for instance):
from ._lobpcg import lobpcg

# These were previously defined in native_functions.yaml and appeared on the
# `torch` namespace, but we moved them to c10 dispatch to facilitate custom
# class usage. We add these lines here to preserve backward compatibility.
quantized_lstm = torch.ops.aten.quantized_lstm
quantized_gru = torch.ops.aten.quantized_gru




          

      

      

    

  

    
      
          
            
  Source code for typing

"""
The typing module: Support for gradual typing as defined by PEP 484.

At large scale, the structure of the module is following:
* Imports and exports, all public names should be explicitly added to __all__.
* Internal helper functions: these should never be used in code outside this module.
* _SpecialForm and its instances (special forms): Any, NoReturn, ClassVar, Union, Optional
* Two classes whose instances can be type arguments in addition to types: ForwardRef and TypeVar
* The core of internal generics API: _GenericAlias and _VariadicGenericAlias, the latter is
  currently only used by Tuple and Callable. All subscripted types like X[int], Union[int, str],
  etc., are instances of either of these classes.
* The public counterpart of the generics API consists of two classes: Generic and Protocol
  (the latter is currently private, but will be made public after PEP 544 acceptance).
* Public helper functions: get_type_hints, overload, cast, no_type_check,
  no_type_check_decorator.
* Generic aliases for collections.abc ABCs and few additional protocols.
* Special types: NewType, NamedTuple, TypedDict (may be added soon).
* Wrapper submodules for re and io related types.
"""

import abc
from abc import abstractmethod, abstractproperty
import collections
import collections.abc
import contextlib
import functools
import operator
import re as stdlib_re  # Avoid confusion with the re we export.
import sys
import types
from types import WrapperDescriptorType, MethodWrapperType, MethodDescriptorType

# Please keep __all__ alphabetized within each category.
__all__ = [
    # Super-special typing primitives.
    'Any',
    'Callable',
    'ClassVar',
    'ForwardRef',
    'Generic',
    'Optional',
    'Tuple',
    'Type',
    'TypeVar',
    'Union',

    # ABCs (from collections.abc).
    'AbstractSet',  # collections.abc.Set.
    'ByteString',
    'Container',
    'ContextManager',
    'Hashable',
    'ItemsView',
    'Iterable',
    'Iterator',
    'KeysView',
    'Mapping',
    'MappingView',
    'MutableMapping',
    'MutableSequence',
    'MutableSet',
    'Sequence',
    'Sized',
    'ValuesView',
    'Awaitable',
    'AsyncIterator',
    'AsyncIterable',
    'Coroutine',
    'Collection',
    'AsyncGenerator',
    'AsyncContextManager',

    # Structural checks, a.k.a. protocols.
    'Reversible',
    'SupportsAbs',
    'SupportsBytes',
    'SupportsComplex',
    'SupportsFloat',
    'SupportsInt',
    'SupportsRound',

    # Concrete collection types.
    'ChainMap',
    'Counter',
    'Deque',
    'Dict',
    'DefaultDict',
    'List',
    'OrderedDict',
    'Set',
    'FrozenSet',
    'NamedTuple',  # Not really a type.
    'Generator',

    # One-off things.
    'AnyStr',
    'cast',
    'get_type_hints',
    'NewType',
    'no_type_check',
    'no_type_check_decorator',
    'NoReturn',
    'overload',
    'Text',
    'TYPE_CHECKING',
]

# The pseudo-submodules 're' and 'io' are part of the public
# namespace, but excluded from __all__ because they might stomp on
# legitimate imports of those modules.


def _type_check(arg, msg, is_argument=True):
    """Check that the argument is a type, and return it (internal helper).

    As a special case, accept None and return type(None) instead. Also wrap strings
    into ForwardRef instances. Consider several corner cases, for example plain
    special forms like Union are not valid, while Union[int, str] is OK, etc.
    The msg argument is a human-readable error message, e.g::

        "Union[arg, ...]: arg should be a type."

    We append the repr() of the actual value (truncated to 100 chars).
    """
    invalid_generic_forms = (Generic, _Protocol)
    if is_argument:
        invalid_generic_forms = invalid_generic_forms + (ClassVar, )

    if arg is None:
        return type(None)
    if isinstance(arg, str):
        return ForwardRef(arg)
    if (isinstance(arg, _GenericAlias) and
            arg.__origin__ in invalid_generic_forms):
        raise TypeError(f"{arg} is not valid as type argument")
    if (isinstance(arg, _SpecialForm) and arg not in (Any, NoReturn) or
            arg in (Generic, _Protocol)):
        raise TypeError(f"Plain {arg} is not valid as type argument")
    if isinstance(arg, (type, TypeVar, ForwardRef)):
        return arg
    if not callable(arg):
        raise TypeError(f"{msg} Got {arg!r:.100}.")
    return arg


def _type_repr(obj):
    """Return the repr() of an object, special-casing types (internal helper).

    If obj is a type, we return a shorter version than the default
    type.__repr__, based on the module and qualified name, which is
    typically enough to uniquely identify a type.  For everything
    else, we fall back on repr(obj).
    """
    if isinstance(obj, type):
        if obj.__module__ == 'builtins':
            return obj.__qualname__
        return f'{obj.__module__}.{obj.__qualname__}'
    if obj is ...:
        return('...')
    if isinstance(obj, types.FunctionType):
        return obj.__name__
    return repr(obj)


def _collect_type_vars(types):
    """Collect all type variable contained in types in order of
    first appearance (lexicographic order). For example::

        _collect_type_vars((T, List[S, T])) == (T, S)
    """
    tvars = []
    for t in types:
        if isinstance(t, TypeVar) and t not in tvars:
            tvars.append(t)
        if isinstance(t, _GenericAlias) and not t._special:
            tvars.extend([t for t in t.__parameters__ if t not in tvars])
    return tuple(tvars)


def _subs_tvars(tp, tvars, subs):
    """Substitute type variables 'tvars' with substitutions 'subs'.
    These two must have the same length.
    """
    if not isinstance(tp, _GenericAlias):
        return tp
    new_args = list(tp.__args__)
    for a, arg in enumerate(tp.__args__):
        if isinstance(arg, TypeVar):
            for i, tvar in enumerate(tvars):
                if arg == tvar:
                    new_args[a] = subs[i]
        else:
            new_args[a] = _subs_tvars(arg, tvars, subs)
    if tp.__origin__ is Union:
        return Union[tuple(new_args)]
    return tp.copy_with(tuple(new_args))


def _check_generic(cls, parameters):
    """Check correct count for parameters of a generic cls (internal helper).
    This gives a nice error message in case of count mismatch.
    """
    if not cls.__parameters__:
        raise TypeError(f"{cls} is not a generic class")
    alen = len(parameters)
    elen = len(cls.__parameters__)
    if alen != elen:
        raise TypeError(f"Too {'many' if alen > elen else 'few'} parameters for {cls};"
                        f" actual {alen}, expected {elen}")


def _remove_dups_flatten(parameters):
    """An internal helper for Union creation and substitution: flatten Unions
    among parameters, then remove duplicates.
    """
    # Flatten out Union[Union[...], ...].
    params = []
    for p in parameters:
        if isinstance(p, _GenericAlias) and p.__origin__ is Union:
            params.extend(p.__args__)
        elif isinstance(p, tuple) and len(p) > 0 and p[0] is Union:
            params.extend(p[1:])
        else:
            params.append(p)
    # Weed out strict duplicates, preserving the first of each occurrence.
    all_params = set(params)
    if len(all_params) < len(params):
        new_params = []
        for t in params:
            if t in all_params:
                new_params.append(t)
                all_params.remove(t)
        params = new_params
        assert not all_params, all_params
    return tuple(params)


_cleanups = []


def _tp_cache(func):
    """Internal wrapper caching __getitem__ of generic types with a fallback to
    original function for non-hashable arguments.
    """
    cached = functools.lru_cache()(func)
    _cleanups.append(cached.cache_clear)

    @functools.wraps(func)
    def inner(*args, **kwds):
        try:
            return cached(*args, **kwds)
        except TypeError:
            pass  # All real errors (not unhashable args) are raised below.
        return func(*args, **kwds)
    return inner


def _eval_type(t, globalns, localns):
    """Evaluate all forward reverences in the given type t.
    For use of globalns and localns see the docstring for get_type_hints().
    """
    if isinstance(t, ForwardRef):
        return t._evaluate(globalns, localns)
    if isinstance(t, _GenericAlias):
        ev_args = tuple(_eval_type(a, globalns, localns) for a in t.__args__)
        if ev_args == t.__args__:
            return t
        res = t.copy_with(ev_args)
        res._special = t._special
        return res
    return t


class _Final:
    """Mixin to prohibit subclassing"""

    __slots__ = ('__weakref__',)

    def __init_subclass__(self, *args, **kwds):
        if '_root' not in kwds:
            raise TypeError("Cannot subclass special typing classes")

class _Immutable:
    """Mixin to indicate that object should not be copied."""

    def __copy__(self):
        return self

    def __deepcopy__(self, memo):
        return self


class _SpecialForm(_Final, _Immutable, _root=True):
    """Internal indicator of special typing constructs.
    See _doc instance attribute for specific docs.
    """

    __slots__ = ('_name', '_doc')

    def __new__(cls, *args, **kwds):
        """Constructor.

        This only exists to give a better error message in case
        someone tries to subclass a special typing object (not a good idea).
        """
        if (len(args) == 3 and
                isinstance(args[0], str) and
                isinstance(args[1], tuple)):
            # Close enough.
            raise TypeError(f"Cannot subclass {cls!r}")
        return super().__new__(cls)

    def __init__(self, name, doc):
        self._name = name
        self._doc = doc

    def __eq__(self, other):
        if not isinstance(other, _SpecialForm):
            return NotImplemented
        return self._name == other._name

    def __hash__(self):
        return hash((self._name,))

    def __repr__(self):
        return 'typing.' + self._name

    def __reduce__(self):
        return self._name

    def __call__(self, *args, **kwds):
        raise TypeError(f"Cannot instantiate {self!r}")

    def __instancecheck__(self, obj):
        raise TypeError(f"{self} cannot be used with isinstance()")

    def __subclasscheck__(self, cls):
        raise TypeError(f"{self} cannot be used with issubclass()")

    @_tp_cache
    def __getitem__(self, parameters):
        if self._name == 'ClassVar':
            item = _type_check(parameters, 'ClassVar accepts only single type.')
            return _GenericAlias(self, (item,))
        if self._name == 'Union':
            if parameters == ():
                raise TypeError("Cannot take a Union of no types.")
            if not isinstance(parameters, tuple):
                parameters = (parameters,)
            msg = "Union[arg, ...]: each arg must be a type."
            parameters = tuple(_type_check(p, msg) for p in parameters)
            parameters = _remove_dups_flatten(parameters)
            if len(parameters) == 1:
                return parameters[0]
            return _GenericAlias(self, parameters)
        if self._name == 'Optional':
            arg = _type_check(parameters, "Optional[t] requires a single type.")
            return Union[arg, type(None)]
        raise TypeError(f"{self} is not subscriptable")


Any = _SpecialForm('Any', doc=
    """Special type indicating an unconstrained type.

    - Any is compatible with every type.
    - Any assumed to have all methods.
    - All values assumed to be instances of Any.

    Note that all the above statements are true from the point of view of
    static type checkers. At runtime, Any should not be used with instance
    or class checks.
    """)

NoReturn = _SpecialForm('NoReturn', doc=
    """Special type indicating functions that never return.
    Example::

      from typing import NoReturn

      def stop() -> NoReturn:
          raise Exception('no way')

    This type is invalid in other positions, e.g., ``List[NoReturn]``
    will fail in static type checkers.
    """)

ClassVar = _SpecialForm('ClassVar', doc=
    """Special type construct to mark class variables.

    An annotation wrapped in ClassVar indicates that a given
    attribute is intended to be used as a class variable and
    should not be set on instances of that class. Usage::

      class Starship:
          stats: ClassVar[Dict[str, int]] = {} # class variable
          damage: int = 10                     # instance variable

    ClassVar accepts only types and cannot be further subscribed.

    Note that ClassVar is not a class itself, and should not
    be used with isinstance() or issubclass().
    """)

Union = _SpecialForm('Union', doc=
    """Union type; Union[X, Y] means either X or Y.

    To define a union, use e.g. Union[int, str].  Details:
    - The arguments must be types and there must be at least one.
    - None as an argument is a special case and is replaced by
      type(None).
    - Unions of unions are flattened, e.g.::

        Union[Union[int, str], float] == Union[int, str, float]

    - Unions of a single argument vanish, e.g.::

        Union[int] == int  # The constructor actually returns int

    - Redundant arguments are skipped, e.g.::

        Union[int, str, int] == Union[int, str]

    - When comparing unions, the argument order is ignored, e.g.::

        Union[int, str] == Union[str, int]

    - You cannot subclass or instantiate a union.
    - You can use Optional[X] as a shorthand for Union[X, None].
    """)

Optional = _SpecialForm('Optional', doc=
    """Optional type.

    Optional[X] is equivalent to Union[X, None].
    """)


class ForwardRef(_Final, _root=True):
    """Internal wrapper to hold a forward reference."""

    __slots__ = ('__forward_arg__', '__forward_code__',
                 '__forward_evaluated__', '__forward_value__',
                 '__forward_is_argument__')

    def __init__(self, arg, is_argument=True):
        if not isinstance(arg, str):
            raise TypeError(f"Forward reference must be a string -- got {arg!r}")
        try:
            code = compile(arg, '<string>', 'eval')
        except SyntaxError:
            raise SyntaxError(f"Forward reference must be an expression -- got {arg!r}")
        self.__forward_arg__ = arg
        self.__forward_code__ = code
        self.__forward_evaluated__ = False
        self.__forward_value__ = None
        self.__forward_is_argument__ = is_argument

    def _evaluate(self, globalns, localns):
        if not self.__forward_evaluated__ or localns is not globalns:
            if globalns is None and localns is None:
                globalns = localns = {}
            elif globalns is None:
                globalns = localns
            elif localns is None:
                localns = globalns
            self.__forward_value__ = _type_check(
                eval(self.__forward_code__, globalns, localns),
                "Forward references must evaluate to types.",
                is_argument=self.__forward_is_argument__)
            self.__forward_evaluated__ = True
        return self.__forward_value__

    def __eq__(self, other):
        if not isinstance(other, ForwardRef):
            return NotImplemented
        if self.__forward_evaluated__ and other.__forward_evaluated__:
            return (self.__forward_arg__ == other.__forward_arg__ and
                    self.__forward_value__ == other.__forward_value__)
        return self.__forward_arg__ == other.__forward_arg__

    def __hash__(self):
        return hash(self.__forward_arg__)

    def __repr__(self):
        return f'ForwardRef({self.__forward_arg__!r})'


class TypeVar(_Final, _Immutable, _root=True):
    """Type variable.

    Usage::

      T = TypeVar('T')  # Can be anything
      A = TypeVar('A', str, bytes)  # Must be str or bytes

    Type variables exist primarily for the benefit of static type
    checkers.  They serve as the parameters for generic types as well
    as for generic function definitions.  See class Generic for more
    information on generic types.  Generic functions work as follows:

      def repeat(x: T, n: int) -> List[T]:
          '''Return a list containing n references to x.'''
          return [x]*n

      def longest(x: A, y: A) -> A:
          '''Return the longest of two strings.'''
          return x if len(x) >= len(y) else y

    The latter example's signature is essentially the overloading
    of (str, str) -> str and (bytes, bytes) -> bytes.  Also note
    that if the arguments are instances of some subclass of str,
    the return type is still plain str.

    At runtime, isinstance(x, T) and issubclass(C, T) will raise TypeError.

    Type variables defined with covariant=True or contravariant=True
    can be used to declare covariant or contravariant generic types.
    See PEP 484 for more details. By default generic types are invariant
    in all type variables.

    Type variables can be introspected. e.g.:

      T.__name__ == 'T'
      T.__constraints__ == ()
      T.__covariant__ == False
      T.__contravariant__ = False
      A.__constraints__ == (str, bytes)

    Note that only type variables defined in global scope can be pickled.
    """

    __slots__ = ('__name__', '__bound__', '__constraints__',
                 '__covariant__', '__contravariant__')

    def __init__(self, name, *constraints, bound=None,
                 covariant=False, contravariant=False):
        self.__name__ = name
        if covariant and contravariant:
            raise ValueError("Bivariant types are not supported.")
        self.__covariant__ = bool(covariant)
        self.__contravariant__ = bool(contravariant)
        if constraints and bound is not None:
            raise TypeError("Constraints cannot be combined with bound=...")
        if constraints and len(constraints) == 1:
            raise TypeError("A single constraint is not allowed")
        msg = "TypeVar(name, constraint, ...): constraints must be types."
        self.__constraints__ = tuple(_type_check(t, msg) for t in constraints)
        if bound:
            self.__bound__ = _type_check(bound, "Bound must be a type.")
        else:
            self.__bound__ = None
        try:
            def_mod = sys._getframe(1).f_globals.get('__name__', '__main__')  # for pickling
        except (AttributeError, ValueError):
            def_mod = None
        if def_mod != 'typing':
            self.__module__ = def_mod

    def __repr__(self):
        if self.__covariant__:
            prefix = '+'
        elif self.__contravariant__:
            prefix = '-'
        else:
            prefix = '~'
        return prefix + self.__name__

    def __reduce__(self):
        return self.__name__


# Special typing constructs Union, Optional, Generic, Callable and Tuple
# use three special attributes for internal bookkeeping of generic types:
# * __parameters__ is a tuple of unique free type parameters of a generic
#   type, for example, Dict[T, T].__parameters__ == (T,);
# * __origin__ keeps a reference to a type that was subscripted,
#   e.g., Union[T, int].__origin__ == Union, or the non-generic version of
#   the type.
# * __args__ is a tuple of all arguments used in subscripting,
#   e.g., Dict[T, int].__args__ == (T, int).


# Mapping from non-generic type names that have a generic alias in typing
# but with a different name.
_normalize_alias = {'list': 'List',
                    'tuple': 'Tuple',
                    'dict': 'Dict',
                    'set': 'Set',
                    'frozenset': 'FrozenSet',
                    'deque': 'Deque',
                    'defaultdict': 'DefaultDict',
                    'type': 'Type',
                    'Set': 'AbstractSet'}

def _is_dunder(attr):
    return attr.startswith('__') and attr.endswith('__')


class _GenericAlias(_Final, _root=True):
    """The central part of internal API.

    This represents a generic version of type 'origin' with type arguments 'params'.
    There are two kind of these aliases: user defined and special. The special ones
    are wrappers around builtin collections and ABCs in collections.abc. These must
    have 'name' always set. If 'inst' is False, then the alias can't be instantiated,
    this is used by e.g. typing.List and typing.Dict.
    """
    def __init__(self, origin, params, *, inst=True, special=False, name=None):
        self._inst = inst
        self._special = special
        if special and name is None:
            orig_name = origin.__name__
            name = _normalize_alias.get(orig_name, orig_name)
        self._name = name
        if not isinstance(params, tuple):
            params = (params,)
        self.__origin__ = origin
        self.__args__ = tuple(... if a is _TypingEllipsis else
                              () if a is _TypingEmpty else
                              a for a in params)
        self.__parameters__ = _collect_type_vars(params)
        self.__slots__ = None  # This is not documented.
        if not name:
            self.__module__ = origin.__module__

    @_tp_cache
    def __getitem__(self, params):
        if self.__origin__ in (Generic, _Protocol):
            # Can't subscript Generic[...] or _Protocol[...].
            raise TypeError(f"Cannot subscript already-subscripted {self}")
        if not isinstance(params, tuple):
            params = (params,)
        msg = "Parameters to generic types must be types."
        params = tuple(_type_check(p, msg) for p in params)
        _check_generic(self, params)
        return _subs_tvars(self, self.__parameters__, params)

    def copy_with(self, params):
        # We don't copy self._special.
        return _GenericAlias(self.__origin__, params, name=self._name, inst=self._inst)

    def __repr__(self):
        if (self._name != 'Callable' or
                len(self.__args__) == 2 and self.__args__[0] is Ellipsis):
            if self._name:
                name = 'typing.' + self._name
            else:
                name = _type_repr(self.__origin__)
            if not self._special:
                args = f'[{", ".join([_type_repr(a) for a in self.__args__])}]'
            else:
                args = ''
            return (f'{name}{args}')
        if self._special:
            return 'typing.Callable'
        return (f'typing.Callable'
                f'[[{", ".join([_type_repr(a) for a in self.__args__[:-1]])}], '
                f'{_type_repr(self.__args__[-1])}]')

    def __eq__(self, other):
        if not isinstance(other, _GenericAlias):
            return NotImplemented
        if self.__origin__ != other.__origin__:
            return False
        if self.__origin__ is Union and other.__origin__ is Union:
            return frozenset(self.__args__) == frozenset(other.__args__)
        return self.__args__ == other.__args__

    def __hash__(self):
        if self.__origin__ is Union:
            return hash((Union, frozenset(self.__args__)))
        return hash((self.__origin__, self.__args__))

    def __call__(self, *args, **kwargs):
        if not self._inst:
            raise TypeError(f"Type {self._name} cannot be instantiated; "
                            f"use {self._name.lower()}() instead")
        result = self.__origin__(*args, **kwargs)
        try:
            result.__orig_class__ = self
        except AttributeError:
            pass
        return result

    def __mro_entries__(self, bases):
        if self._name:  # generic version of an ABC or built-in class
            res = []
            if self.__origin__ not in bases:
                res.append(self.__origin__)
            i = bases.index(self)
            if not any(isinstance(b, _GenericAlias) or issubclass(b, Generic)
                       for b in bases[i+1:]):
                res.append(Generic)
            return tuple(res)
        if self.__origin__ is Generic:
            i = bases.index(self)
            for b in bases[i+1:]:
                if isinstance(b, _GenericAlias) and b is not self:
                    return ()
        return (self.__origin__,)

    def __getattr__(self, attr):
        # We are careful for copy and pickle.
        # Also for simplicity we just don't relay all dunder names
        if '__origin__' in self.__dict__ and not _is_dunder(attr):
            return getattr(self.__origin__, attr)
        raise AttributeError(attr)

    def __setattr__(self, attr, val):
        if _is_dunder(attr) or attr in ('_name', '_inst', '_special'):
            super().__setattr__(attr, val)
        else:
            setattr(self.__origin__, attr, val)

    def __instancecheck__(self, obj):
        return self.__subclasscheck__(type(obj))

    def __subclasscheck__(self, cls):
        if self._special:
            if not isinstance(cls, _GenericAlias):
                return issubclass(cls, self.__origin__)
            if cls._special:
                return issubclass(cls.__origin__, self.__origin__)
        raise TypeError("Subscripted generics cannot be used with"
                        " class and instance checks")

    def __reduce__(self):
        if self._special:
            return self._name

        if self._name:
            origin = globals()[self._name]
        else:
            origin = self.__origin__
        if (origin is Callable and
            not (len(self.__args__) == 2 and self.__args__[0] is Ellipsis)):
            args = list(self.__args__[:-1]), self.__args__[-1]
        else:
            args = tuple(self.__args__)
            if len(args) == 1 and not isinstance(args[0], tuple):
                args, = args
        return operator.getitem, (origin, args)


class _VariadicGenericAlias(_GenericAlias, _root=True):
    """Same as _GenericAlias above but for variadic aliases. Currently,
    this is used only by special internal aliases: Tuple and Callable.
    """
    def __getitem__(self, params):
        if self._name != 'Callable' or not self._special:
            return self.__getitem_inner__(params)
        if not isinstance(params, tuple) or len(params) != 2:
            raise TypeError("Callable must be used as "
                            "Callable[[arg, ...], result].")
        args, result = params
        if args is Ellipsis:
            params = (Ellipsis, result)
        else:
            if not isinstance(args, list):
                raise TypeError(f"Callable[args, result]: args must be a list."
                                f" Got {args}")
            params = (tuple(args), result)
        return self.__getitem_inner__(params)

    @_tp_cache
    def __getitem_inner__(self, params):
        if self.__origin__ is tuple and self._special:
            if params == ():
                return self.copy_with((_TypingEmpty,))
            if not isinstance(params, tuple):
                params = (params,)
            if len(params) == 2 and params[1] is ...:
                msg = "Tuple[t, ...]: t must be a type."
                p = _type_check(params[0], msg)
                return self.copy_with((p, _TypingEllipsis))
            msg = "Tuple[t0, t1, ...]: each t must be a type."
            params = tuple(_type_check(p, msg) for p in params)
            return self.copy_with(params)
        if self.__origin__ is collections.abc.Callable and self._special:
            args, result = params
            msg = "Callable[args, result]: result must be a type."
            result = _type_check(result, msg)
            if args is Ellipsis:
                return self.copy_with((_TypingEllipsis, result))
            msg = "Callable[[arg, ...], result]: each arg must be a type."
            args = tuple(_type_check(arg, msg) for arg in args)
            params = args + (result,)
            return self.copy_with(params)
        return super().__getitem__(params)


class Generic:
    """Abstract base class for generic types.

    A generic type is typically declared by inheriting from
    this class parameterized with one or more type variables.
    For example, a generic mapping type might be defined as::

      class Mapping(Generic[KT, VT]):
          def __getitem__(self, key: KT) -> VT:
              ...
          # Etc.

    This class can then be used as follows::

      def lookup_name(mapping: Mapping[KT, VT], key: KT, default: VT) -> VT:
          try:
              return mapping[key]
          except KeyError:
              return default
    """
    __slots__ = ()

    def __new__(cls, *args, **kwds):
        if cls is Generic:
            raise TypeError("Type Generic cannot be instantiated; "
                            "it can be used only as a base class")
        if super().__new__ is object.__new__ and cls.__init__ is not object.__init__:
            obj = super().__new__(cls)
        else:
            obj = super().__new__(cls, *args, **kwds)
        return obj

    @_tp_cache
    def __class_getitem__(cls, params):
        if not isinstance(params, tuple):
            params = (params,)
        if not params and cls is not Tuple:
            raise TypeError(
                f"Parameter list to {cls.__qualname__}[...] cannot be empty")
        msg = "Parameters to generic types must be types."
        params = tuple(_type_check(p, msg) for p in params)
        if cls is Generic:
            # Generic can only be subscripted with unique type variables.
            if not all(isinstance(p, TypeVar) for p in params):
                raise TypeError(
                    "Parameters to Generic[...] must all be type variables")
            if len(set(params)) != len(params):
                raise TypeError(
                    "Parameters to Generic[...] must all be unique")
        elif cls is _Protocol:
            # _Protocol is internal at the moment, just skip the check
            pass
        else:
            # Subscripting a regular Generic subclass.
            _check_generic(cls, params)
        return _GenericAlias(cls, params)

    def __init_subclass__(cls, *args, **kwargs):
        super().__init_subclass__(*args, **kwargs)
        tvars = []
        if '__orig_bases__' in cls.__dict__:
            error = Generic in cls.__orig_bases__
        else:
            error = Generic in cls.__bases__ and cls.__name__ != '_Protocol'
        if error:
            raise TypeError("Cannot inherit from plain Generic")
        if '__orig_bases__' in cls.__dict__:
            tvars = _collect_type_vars(cls.__orig_bases__)
            # Look for Generic[T1, ..., Tn].
            # If found, tvars must be a subset of it.
            # If not found, tvars is it.
            # Also check for and reject plain Generic,
            # and reject multiple Generic[...].
            gvars = None
            for base in cls.__orig_bases__:
                if (isinstance(base, _GenericAlias) and
                        base.__origin__ is Generic):
                    if gvars is not None:
                        raise TypeError(
                            "Cannot inherit from Generic[...] multiple types.")
                    gvars = base.__parameters__
            if gvars is None:
                gvars = tvars
            else:
                tvarset = set(tvars)
                gvarset = set(gvars)
                if not tvarset <= gvarset:
                    s_vars = ', '.join(str(t) for t in tvars if t not in gvarset)
                    s_args = ', '.join(str(g) for g in gvars)
                    raise TypeError(f"Some type variables ({s_vars}) are"
                                    f" not listed in Generic[{s_args}]")
                tvars = gvars
        cls.__parameters__ = tuple(tvars)


class _TypingEmpty:
    """Internal placeholder for () or []. Used by TupleMeta and CallableMeta
    to allow empty list/tuple in specific places, without allowing them
    to sneak in where prohibited.
    """


class _TypingEllipsis:
    """Internal placeholder for ... (ellipsis)."""


def cast(typ, val):
    """Cast a value to a type.

    This returns the value unchanged.  To the type checker this
    signals that the return value has the designated type, but at
    runtime we intentionally don't check anything (we want this
    to be as fast as possible).
    """
    return val


def _get_defaults(func):
    """Internal helper to extract the default arguments, by name."""
    try:
        code = func.__code__
    except AttributeError:
        # Some built-in functions don't have __code__, __defaults__, etc.
        return {}
    pos_count = code.co_argcount
    arg_names = code.co_varnames
    arg_names = arg_names[:pos_count]
    defaults = func.__defaults__ or ()
    kwdefaults = func.__kwdefaults__
    res = dict(kwdefaults) if kwdefaults else {}
    pos_offset = pos_count - len(defaults)
    for name, value in zip(arg_names[pos_offset:], defaults):
        assert name not in res
        res[name] = value
    return res


_allowed_types = (types.FunctionType, types.BuiltinFunctionType,
                  types.MethodType, types.ModuleType,
                  WrapperDescriptorType, MethodWrapperType, MethodDescriptorType)


def get_type_hints(obj, globalns=None, localns=None):
    """Return type hints for an object.

    This is often the same as obj.__annotations__, but it handles
    forward references encoded as string literals, and if necessary
    adds Optional[t] if a default value equal to None is set.

    The argument may be a module, class, method, or function. The annotations
    are returned as a dictionary. For classes, annotations include also
    inherited members.

    TypeError is raised if the argument is not of a type that can contain
    annotations, and an empty dictionary is returned if no annotations are
    present.

    BEWARE -- the behavior of globalns and localns is counterintuitive
    (unless you are familiar with how eval() and exec() work).  The
    search order is locals first, then globals.

    - If no dict arguments are passed, an attempt is made to use the
      globals from obj (or the respective module's globals for classes),
      and these are also used as the locals.  If the object does not appear
      to have globals, an empty dictionary is used.

    - If one dict argument is passed, it is used for both globals and
      locals.

    - If two dict arguments are passed, they specify globals and
      locals, respectively.
    """

    if getattr(obj, '__no_type_check__', None):
        return {}
    # Classes require a special treatment.
    if isinstance(obj, type):
        hints = {}
        for base in reversed(obj.__mro__):
            if globalns is None:
                base_globals = sys.modules[base.__module__].__dict__
            else:
                base_globals = globalns
            ann = base.__dict__.get('__annotations__', {})
            for name, value in ann.items():
                if value is None:
                    value = type(None)
                if isinstance(value, str):
                    value = ForwardRef(value, is_argument=False)
                value = _eval_type(value, base_globals, localns)
                hints[name] = value
        return hints

    if globalns is None:
        if isinstance(obj, types.ModuleType):
            globalns = obj.__dict__
        else:
            nsobj = obj
            # Find globalns for the unwrapped object.
            while hasattr(nsobj, '__wrapped__'):
                nsobj = nsobj.__wrapped__
            globalns = getattr(nsobj, '__globals__', {})
        if localns is None:
            localns = globalns
    elif localns is None:
        localns = globalns
    hints = getattr(obj, '__annotations__', None)
    if hints is None:
        # Return empty annotations for something that _could_ have them.
        if isinstance(obj, _allowed_types):
            return {}
        else:
            raise TypeError('{!r} is not a module, class, method, '
                            'or function.'.format(obj))
    defaults = _get_defaults(obj)
    hints = dict(hints)
    for name, value in hints.items():
        if value is None:
            value = type(None)
        if isinstance(value, str):
            value = ForwardRef(value)
        value = _eval_type(value, globalns, localns)
        if name in defaults and defaults[name] is None:
            value = Optional[value]
        hints[name] = value
    return hints


def no_type_check(arg):
    """Decorator to indicate that annotations are not type hints.

    The argument must be a class or function; if it is a class, it
    applies recursively to all methods and classes defined in that class
    (but not to methods defined in its superclasses or subclasses).

    This mutates the function(s) or class(es) in place.
    """
    if isinstance(arg, type):
        arg_attrs = arg.__dict__.copy()
        for attr, val in arg.__dict__.items():
            if val in arg.__bases__ + (arg,):
                arg_attrs.pop(attr)
        for obj in arg_attrs.values():
            if isinstance(obj, types.FunctionType):
                obj.__no_type_check__ = True
            if isinstance(obj, type):
                no_type_check(obj)
    try:
        arg.__no_type_check__ = True
    except TypeError:  # built-in classes
        pass
    return arg


def no_type_check_decorator(decorator):
    """Decorator to give another decorator the @no_type_check effect.

    This wraps the decorator with something that wraps the decorated
    function in @no_type_check.
    """

    @functools.wraps(decorator)
    def wrapped_decorator(*args, **kwds):
        func = decorator(*args, **kwds)
        func = no_type_check(func)
        return func

    return wrapped_decorator


def _overload_dummy(*args, **kwds):
    """Helper for @overload to raise when called."""
    raise NotImplementedError(
        "You should not call an overloaded function. "
        "A series of @overload-decorated functions "
        "outside a stub module should always be followed "
        "by an implementation that is not @overload-ed.")


def overload(func):
    """Decorator for overloaded functions/methods.

    In a stub file, place two or more stub definitions for the same
    function in a row, each decorated with @overload.  For example:

      @overload
      def utf8(value: None) -> None: ...
      @overload
      def utf8(value: bytes) -> bytes: ...
      @overload
      def utf8(value: str) -> bytes: ...

    In a non-stub file (i.e. a regular .py file), do the same but
    follow it with an implementation.  The implementation should *not*
    be decorated with @overload.  For example:

      @overload
      def utf8(value: None) -> None: ...
      @overload
      def utf8(value: bytes) -> bytes: ...
      @overload
      def utf8(value: str) -> bytes: ...
      def utf8(value):
          # implementation goes here
    """
    return _overload_dummy


class _ProtocolMeta(type):
    """Internal metaclass for _Protocol.

    This exists so _Protocol classes can be generic without deriving
    from Generic.
    """

    def __instancecheck__(self, obj):
        if _Protocol not in self.__bases__:
            return super().__instancecheck__(obj)
        raise TypeError("Protocols cannot be used with isinstance().")

    def __subclasscheck__(self, cls):
        if not self._is_protocol:
            # No structural checks since this isn't a protocol.
            return NotImplemented

        if self is _Protocol:
            # Every class is a subclass of the empty protocol.
            return True

        # Find all attributes defined in the protocol.
        attrs = self._get_protocol_attrs()

        for attr in attrs:
            if not any(attr in d.__dict__ for d in cls.__mro__):
                return False
        return True

    def _get_protocol_attrs(self):
        # Get all Protocol base classes.
        protocol_bases = []
        for c in self.__mro__:
            if getattr(c, '_is_protocol', False) and c.__name__ != '_Protocol':
                protocol_bases.append(c)

        # Get attributes included in protocol.
        attrs = set()
        for base in protocol_bases:
            for attr in base.__dict__.keys():
                # Include attributes not defined in any non-protocol bases.
                for c in self.__mro__:
                    if (c is not base and attr in c.__dict__ and
                            not getattr(c, '_is_protocol', False)):
                        break
                else:
                    if (not attr.startswith('_abc_') and
                            attr != '__abstractmethods__' and
                            attr != '__annotations__' and
                            attr != '__weakref__' and
                            attr != '_is_protocol' and
                            attr != '_gorg' and
                            attr != '__dict__' and
                            attr != '__args__' and
                            attr != '__slots__' and
                            attr != '_get_protocol_attrs' and
                            attr != '__next_in_mro__' and
                            attr != '__parameters__' and
                            attr != '__origin__' and
                            attr != '__orig_bases__' and
                            attr != '__extra__' and
                            attr != '__tree_hash__' and
                            attr != '__module__'):
                        attrs.add(attr)

        return attrs


class _Protocol(Generic, metaclass=_ProtocolMeta):
    """Internal base class for protocol classes.

    This implements a simple-minded structural issubclass check
    (similar but more general than the one-offs in collections.abc
    such as Hashable).
    """

    __slots__ = ()

    _is_protocol = True

    def __class_getitem__(cls, params):
        return super().__class_getitem__(params)


# Some unconstrained type variables.  These are used by the container types.
# (These are not for export.)
T = TypeVar('T')  # Any type.
KT = TypeVar('KT')  # Key type.
VT = TypeVar('VT')  # Value type.
T_co = TypeVar('T_co', covariant=True)  # Any type covariant containers.
V_co = TypeVar('V_co', covariant=True)  # Any type covariant containers.
VT_co = TypeVar('VT_co', covariant=True)  # Value type covariant containers.
T_contra = TypeVar('T_contra', contravariant=True)  # Ditto contravariant.
# Internal type variable used for Type[].
CT_co = TypeVar('CT_co', covariant=True, bound=type)

# A useful type variable with constraints.  This represents string types.
# (This one *is* for export!)
AnyStr = TypeVar('AnyStr', bytes, str)


# Various ABCs mimicking those in collections.abc.
def _alias(origin, params, inst=True):
    return _GenericAlias(origin, params, special=True, inst=inst)

Hashable = _alias(collections.abc.Hashable, ())  # Not generic.
Awaitable = _alias(collections.abc.Awaitable, T_co)
Coroutine = _alias(collections.abc.Coroutine, (T_co, T_contra, V_co))
AsyncIterable = _alias(collections.abc.AsyncIterable, T_co)
AsyncIterator = _alias(collections.abc.AsyncIterator, T_co)
Iterable = _alias(collections.abc.Iterable, T_co)
Iterator = _alias(collections.abc.Iterator, T_co)
Reversible = _alias(collections.abc.Reversible, T_co)
Sized = _alias(collections.abc.Sized, ())  # Not generic.
Container = _alias(collections.abc.Container, T_co)
Collection = _alias(collections.abc.Collection, T_co)
Callable = _VariadicGenericAlias(collections.abc.Callable, (), special=True)
Callable.__doc__ = \
    """Callable type; Callable[[int], str] is a function of (int) -> str.

    The subscription syntax must always be used with exactly two
    values: the argument list and the return type.  The argument list
    must be a list of types or ellipsis; the return type must be a single type.

    There is no syntax to indicate optional or keyword arguments,
    such function types are rarely used as callback types.
    """
AbstractSet = _alias(collections.abc.Set, T_co)
MutableSet = _alias(collections.abc.MutableSet, T)
# NOTE: Mapping is only covariant in the value type.
Mapping = _alias(collections.abc.Mapping, (KT, VT_co))
MutableMapping = _alias(collections.abc.MutableMapping, (KT, VT))
Sequence = _alias(collections.abc.Sequence, T_co)
MutableSequence = _alias(collections.abc.MutableSequence, T)
ByteString = _alias(collections.abc.ByteString, ())  # Not generic
Tuple = _VariadicGenericAlias(tuple, (), inst=False, special=True)
Tuple.__doc__ = \
    """Tuple type; Tuple[X, Y] is the cross-product type of X and Y.

    Example: Tuple[T1, T2] is a tuple of two elements corresponding
    to type variables T1 and T2.  Tuple[int, float, str] is a tuple
    of an int, a float and a string.

    To specify a variable-length tuple of homogeneous type, use Tuple[T, ...].
    """
List = _alias(list, T, inst=False)
Deque = _alias(collections.deque, T)
Set = _alias(set, T, inst=False)
FrozenSet = _alias(frozenset, T_co, inst=False)
MappingView = _alias(collections.abc.MappingView, T_co)
KeysView = _alias(collections.abc.KeysView, KT)
ItemsView = _alias(collections.abc.ItemsView, (KT, VT_co))
ValuesView = _alias(collections.abc.ValuesView, VT_co)
ContextManager = _alias(contextlib.AbstractContextManager, T_co)
AsyncContextManager = _alias(contextlib.AbstractAsyncContextManager, T_co)
Dict = _alias(dict, (KT, VT), inst=False)
DefaultDict = _alias(collections.defaultdict, (KT, VT))
OrderedDict = _alias(collections.OrderedDict, (KT, VT))
Counter = _alias(collections.Counter, T)
ChainMap = _alias(collections.ChainMap, (KT, VT))
Generator = _alias(collections.abc.Generator, (T_co, T_contra, V_co))
AsyncGenerator = _alias(collections.abc.AsyncGenerator, (T_co, T_contra))
Type = _alias(type, CT_co, inst=False)
Type.__doc__ = \
    """A special construct usable to annotate class objects.

    For example, suppose we have the following classes::

      class User: ...  # Abstract base for User classes
      class BasicUser(User): ...
      class ProUser(User): ...
      class TeamUser(User): ...

    And a function that takes a class argument that's a subclass of
    User and returns an instance of the corresponding class::

      U = TypeVar('U', bound=User)
      def new_user(user_class: Type[U]) -> U:
          user = user_class()
          # (Here we could write the user object to a database)
          return user

      joe = new_user(BasicUser)

    At this point the type checker knows that joe has type BasicUser.
    """


class SupportsInt(_Protocol):
    """An ABC with one abstract method __int__."""
    __slots__ = ()

    @abstractmethod
    def __int__(self) -> int:
        pass


class SupportsFloat(_Protocol):
    """An ABC with one abstract method __float__."""
    __slots__ = ()

    @abstractmethod
    def __float__(self) -> float:
        pass


class SupportsComplex(_Protocol):
    """An ABC with one abstract method __complex__."""
    __slots__ = ()

    @abstractmethod
    def __complex__(self) -> complex:
        pass


class SupportsBytes(_Protocol):
    """An ABC with one abstract method __bytes__."""
    __slots__ = ()

    @abstractmethod
    def __bytes__(self) -> bytes:
        pass


class SupportsAbs(_Protocol[T_co]):
    """An ABC with one abstract method __abs__ that is covariant in its return type."""
    __slots__ = ()

    @abstractmethod
    def __abs__(self) -> T_co:
        pass


class SupportsRound(_Protocol[T_co]):
    """An ABC with one abstract method __round__ that is covariant in its return type."""
    __slots__ = ()

    @abstractmethod
    def __round__(self, ndigits: int = 0) -> T_co:
        pass


def _make_nmtuple(name, types):
    msg = "NamedTuple('Name', [(f0, t0), (f1, t1), ...]); each t must be a type"
    types = [(n, _type_check(t, msg)) for n, t in types]
    nm_tpl = collections.namedtuple(name, [n for n, t in types])
    # Prior to PEP 526, only _field_types attribute was assigned.
    # Now, both __annotations__ and _field_types are used to maintain compatibility.
    nm_tpl.__annotations__ = nm_tpl._field_types = collections.OrderedDict(types)
    try:
        nm_tpl.__module__ = sys._getframe(2).f_globals.get('__name__', '__main__')
    except (AttributeError, ValueError):
        pass
    return nm_tpl


# attributes prohibited to set in NamedTuple class syntax
_prohibited = ('__new__', '__init__', '__slots__', '__getnewargs__',
               '_fields', '_field_defaults', '_field_types',
               '_make', '_replace', '_asdict', '_source')

_special = ('__module__', '__name__', '__annotations__')


class NamedTupleMeta(type):

    def __new__(cls, typename, bases, ns):
        if ns.get('_root', False):
            return super().__new__(cls, typename, bases, ns)
        types = ns.get('__annotations__', {})
        nm_tpl = _make_nmtuple(typename, types.items())
        defaults = []
        defaults_dict = {}
        for field_name in types:
            if field_name in ns:
                default_value = ns[field_name]
                defaults.append(default_value)
                defaults_dict[field_name] = default_value
            elif defaults:
                raise TypeError("Non-default namedtuple field {field_name} cannot "
                                "follow default field(s) {default_names}"
                                .format(field_name=field_name,
                                        default_names=', '.join(defaults_dict.keys())))
        nm_tpl.__new__.__annotations__ = collections.OrderedDict(types)
        nm_tpl.__new__.__defaults__ = tuple(defaults)
        nm_tpl._field_defaults = defaults_dict
        # update from user namespace without overriding special namedtuple attributes
        for key in ns:
            if key in _prohibited:
                raise AttributeError("Cannot overwrite NamedTuple attribute " + key)
            elif key not in _special and key not in nm_tpl._fields:
                setattr(nm_tpl, key, ns[key])
        return nm_tpl


class NamedTuple(metaclass=NamedTupleMeta):
    """Typed version of namedtuple.

    Usage in Python versions >= 3.6::

        class Employee(NamedTuple):
            name: str
            id: int

    This is equivalent to::

        Employee = collections.namedtuple('Employee', ['name', 'id'])

    The resulting class has extra __annotations__ and _field_types
    attributes, giving an ordered dict mapping field names to types.
    __annotations__ should be preferred, while _field_types
    is kept to maintain pre PEP 526 compatibility. (The field names
    are in the _fields attribute, which is part of the namedtuple
    API.) Alternative equivalent keyword syntax is also accepted::

        Employee = NamedTuple('Employee', name=str, id=int)

    In Python versions <= 3.5 use::

        Employee = NamedTuple('Employee', [('name', str), ('id', int)])
    """
    _root = True

    def __new__(*args, **kwargs):
        if not args:
            raise TypeError('NamedTuple.__new__(): not enough arguments')
        cls, *args = args  # allow the "cls" keyword be passed
        if args:
            typename, *args = args # allow the "typename" keyword be passed
        elif 'typename' in kwargs:
            typename = kwargs.pop('typename')
        else:
            raise TypeError("NamedTuple.__new__() missing 1 required positional "
                            "argument: 'typename'")
        if args:
            try:
                fields, = args # allow the "fields" keyword be passed
            except ValueError:
                raise TypeError(f'NamedTuple.__new__() takes from 2 to 3 '
                                f'positional arguments but {len(args) + 2} '
                                f'were given') from None
        elif 'fields' in kwargs and len(kwargs) == 1:
            fields = kwargs.pop('fields')
        else:
            fields = None

        if fields is None:
            fields = kwargs.items()
        elif kwargs:
            raise TypeError("Either list of fields or keywords"
                            " can be provided to NamedTuple, not both")
        return _make_nmtuple(typename, fields)
    __new__.__text_signature__ = '($cls, typename, fields=None, /, **kwargs)'


def NewType(name, tp):
    """NewType creates simple unique types with almost zero
    runtime overhead. NewType(name, tp) is considered a subtype of tp
    by static type checkers. At runtime, NewType(name, tp) returns
    a dummy function that simply returns its argument. Usage::

        UserId = NewType('UserId', int)

        def name_by_id(user_id: UserId) -> str:
            ...

        UserId('user')          # Fails type check

        name_by_id(42)          # Fails type check
        name_by_id(UserId(42))  # OK

        num = UserId(5) + 1     # type: int
    """

    def new_type(x):
        return x

    new_type.__name__ = name
    new_type.__supertype__ = tp
    return new_type


# Python-version-specific alias (Python 2: unicode; Python 3: str)
Text = str


# Constant that's True when type checking, but False here.
TYPE_CHECKING = False


class IO(Generic[AnyStr]):
    """Generic base class for TextIO and BinaryIO.

    This is an abstract, generic version of the return of open().

    NOTE: This does not distinguish between the different possible
    classes (text vs. binary, read vs. write vs. read/write,
    append-only, unbuffered).  The TextIO and BinaryIO subclasses
    below capture the distinctions between text vs. binary, which is
    pervasive in the interface; however we currently do not offer a
    way to track the other distinctions in the type system.
    """

    __slots__ = ()

    @abstractproperty
    def mode(self) -> str:
        pass

    @abstractproperty
    def name(self) -> str:
        pass

    @abstractmethod
    def close(self) -> None:
        pass

    @abstractproperty
    def closed(self) -> bool:
        pass

    @abstractmethod
    def fileno(self) -> int:
        pass

    @abstractmethod
    def flush(self) -> None:
        pass

    @abstractmethod
    def isatty(self) -> bool:
        pass

    @abstractmethod
    def read(self, n: int = -1) -> AnyStr:
        pass

    @abstractmethod
    def readable(self) -> bool:
        pass

    @abstractmethod
    def readline(self, limit: int = -1) -> AnyStr:
        pass

    @abstractmethod
    def readlines(self, hint: int = -1) -> List[AnyStr]:
        pass

    @abstractmethod
    def seek(self, offset: int, whence: int = 0) -> int:
        pass

    @abstractmethod
    def seekable(self) -> bool:
        pass

    @abstractmethod
    def tell(self) -> int:
        pass

    @abstractmethod
    def truncate(self, size: int = None) -> int:
        pass

    @abstractmethod
    def writable(self) -> bool:
        pass

    @abstractmethod
    def write(self, s: AnyStr) -> int:
        pass

    @abstractmethod
    def writelines(self, lines: List[AnyStr]) -> None:
        pass

    @abstractmethod
    def __enter__(self) -> 'IO[AnyStr]':
        pass

    @abstractmethod
    def __exit__(self, type, value, traceback) -> None:
        pass


class BinaryIO(IO[bytes]):
    """Typed version of the return of open() in binary mode."""

    __slots__ = ()

    @abstractmethod
    def write(self, s: Union[bytes, bytearray]) -> int:
        pass

    @abstractmethod
    def __enter__(self) -> 'BinaryIO':
        pass


class TextIO(IO[str]):
    """Typed version of the return of open() in text mode."""

    __slots__ = ()

    @abstractproperty
    def buffer(self) -> BinaryIO:
        pass

    @abstractproperty
    def encoding(self) -> str:
        pass

    @abstractproperty
    def errors(self) -> Optional[str]:
        pass

    @abstractproperty
    def line_buffering(self) -> bool:
        pass

    @abstractproperty
    def newlines(self) -> Any:
        pass

    @abstractmethod
    def __enter__(self) -> 'TextIO':
        pass


class io:
    """Wrapper namespace for IO generic classes."""

    __all__ = ['IO', 'TextIO', 'BinaryIO']
    IO = IO
    TextIO = TextIO
    BinaryIO = BinaryIO


io.__name__ = __name__ + '.io'
sys.modules[io.__name__] = io

Pattern = _alias(stdlib_re.Pattern, AnyStr)
Match = _alias(stdlib_re.Match, AnyStr)

class re:
    """Wrapper namespace for re type aliases."""

    __all__ = ['Pattern', 'Match']
    Pattern = Pattern
    Match = Match


re.__name__ = __name__ + '.re'
sys.modules[re.__name__] = re




          

      

      

    

  

    
      
          
            
  Source code for typing_extensions

import abc
import collections
import contextlib
import sys
import typing
import collections.abc as collections_abc
import operator

# These are used by Protocol implementation
# We use internal typing helpers here, but this significantly reduces
# code duplication. (Also this is only until Protocol is in typing.)
from typing import Generic, Callable, TypeVar, Tuple

# After PEP 560, internal typing API was substantially reworked.
# This is especially important for Protocol class which uses internal APIs
# quite extensivelly.
PEP_560 = sys.version_info[:3] >= (3, 7, 0)

if PEP_560:
    GenericMeta = TypingMeta = type
else:
    from typing import GenericMeta, TypingMeta
OLD_GENERICS = False
try:
    from typing import _type_vars, _next_in_mro, _type_check
except ImportError:
    OLD_GENERICS = True
try:
    from typing import _subs_tree  # noqa
    SUBS_TREE = True
except ImportError:
    SUBS_TREE = False
try:
    from typing import _tp_cache
except ImportError:
    def _tp_cache(x):
        return x
try:
    from typing import _TypingEllipsis, _TypingEmpty
except ImportError:
    class _TypingEllipsis:
        pass

    class _TypingEmpty:
        pass


# The two functions below are copies of typing internal helpers.
# They are needed by _ProtocolMeta


def _no_slots_copy(dct):
    dict_copy = dict(dct)
    if '__slots__' in dict_copy:
        for slot in dict_copy['__slots__']:
            dict_copy.pop(slot, None)
    return dict_copy


def _check_generic(cls, parameters):
    if not cls.__parameters__:
        raise TypeError("%s is not a generic class" % repr(cls))
    alen = len(parameters)
    elen = len(cls.__parameters__)
    if alen != elen:
        raise TypeError("Too %s parameters for %s; actual %s, expected %s" %
                        ("many" if alen > elen else "few", repr(cls), alen, elen))


if hasattr(typing, '_generic_new'):
    _generic_new = typing._generic_new
else:
    # Note: The '_generic_new(...)' function is used as a part of the
    # process of creating a generic type and was added to the typing module
    # as of Python 3.5.3.
    #
    # We've defined '_generic_new(...)' below to exactly match the behavior
    # implemented in older versions of 'typing' bundled with Python 3.5.0 to
    # 3.5.2. This helps eliminate redundancy when defining collection types
    # like 'Deque' later.
    #
    # See https://github.com/python/typing/pull/308 for more details -- in
    # particular, compare and contrast the definition of types like
    # 'typing.List' before and after the merge.

    def _generic_new(base_cls, cls, *args, **kwargs):
        return base_cls.__new__(cls, *args, **kwargs)

# See https://github.com/python/typing/pull/439
if hasattr(typing, '_geqv'):
    from typing import _geqv
    _geqv_defined = True
else:
    _geqv = None
    _geqv_defined = False

if sys.version_info[:2] >= (3, 6):
    import _collections_abc
    _check_methods_in_mro = _collections_abc._check_methods
else:
    def _check_methods_in_mro(C, *methods):
        mro = C.__mro__
        for method in methods:
            for B in mro:
                if method in B.__dict__:
                    if B.__dict__[method] is None:
                        return NotImplemented
                    break
            else:
                return NotImplemented
        return True


# Please keep __all__ alphabetized within each category.
__all__ = [
    # Super-special typing primitives.
    'ClassVar',
    'Final',
    'Type',

    # ABCs (from collections.abc).
    # The following are added depending on presence
    # of their non-generic counterparts in stdlib:
    # 'Awaitable',
    # 'AsyncIterator',
    # 'AsyncIterable',
    # 'Coroutine',
    # 'AsyncGenerator',
    # 'AsyncContextManager',
    # 'ChainMap',

    # Concrete collection types.
    'ContextManager',
    'Counter',
    'Deque',
    'DefaultDict',
    'TypedDict',

    # Structural checks, a.k.a. protocols.
    'SupportsIndex',

    # One-off things.
    'final',
    'IntVar',
    'Literal',
    'NewType',
    'overload',
    'Text',
    'TYPE_CHECKING',
]

# Annotated relies on substitution trees of pep 560. It will not work for
# versions of typing older than 3.5.3
HAVE_ANNOTATED = PEP_560 or SUBS_TREE

if PEP_560:
    __all__.extend(["get_args", "get_origin", "get_type_hints"])

if HAVE_ANNOTATED:
    __all__.append("Annotated")

# Protocols are hard to backport to the original version of typing 3.5.0
HAVE_PROTOCOLS = sys.version_info[:3] != (3, 5, 0)

if HAVE_PROTOCOLS:
    __all__.extend(['Protocol', 'runtime', 'runtime_checkable'])


# TODO
if hasattr(typing, 'NoReturn'):
    NoReturn = typing.NoReturn
elif hasattr(typing, '_FinalTypingBase'):
    class _NoReturn(typing._FinalTypingBase, _root=True):
        """Special type indicating functions that never return.
        Example::

          from typing import NoReturn

          def stop() -> NoReturn:
              raise Exception('no way')

        This type is invalid in other positions, e.g., ``List[NoReturn]``
        will fail in static type checkers.
        """
        __slots__ = ()

        def __instancecheck__(self, obj):
            raise TypeError("NoReturn cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("NoReturn cannot be used with issubclass().")

    NoReturn = _NoReturn(_root=True)
else:
    class _NoReturnMeta(typing.TypingMeta):
        """Metaclass for NoReturn"""
        def __new__(cls, name, bases, namespace, _root=False):
            return super().__new__(cls, name, bases, namespace, _root=_root)

        def __instancecheck__(self, obj):
            raise TypeError("NoReturn cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("NoReturn cannot be used with issubclass().")

    class NoReturn(typing.Final, metaclass=_NoReturnMeta, _root=True):
        """Special type indicating functions that never return.
        Example::

          from typing import NoReturn

          def stop() -> NoReturn:
              raise Exception('no way')

        This type is invalid in other positions, e.g., ``List[NoReturn]``
        will fail in static type checkers.
        """
        __slots__ = ()


# Some unconstrained type variables.  These are used by the container types.
# (These are not for export.)
T = typing.TypeVar('T')  # Any type.
KT = typing.TypeVar('KT')  # Key type.
VT = typing.TypeVar('VT')  # Value type.
T_co = typing.TypeVar('T_co', covariant=True)  # Any type covariant containers.
V_co = typing.TypeVar('V_co', covariant=True)  # Any type covariant containers.
VT_co = typing.TypeVar('VT_co', covariant=True)  # Value type covariant containers.
T_contra = typing.TypeVar('T_contra', contravariant=True)  # Ditto contravariant.


if hasattr(typing, 'ClassVar'):
    ClassVar = typing.ClassVar
elif hasattr(typing, '_FinalTypingBase'):
    class _ClassVar(typing._FinalTypingBase, _root=True):
        """Special type construct to mark class variables.

        An annotation wrapped in ClassVar indicates that a given
        attribute is intended to be used as a class variable and
        should not be set on instances of that class. Usage::

          class Starship:
              stats: ClassVar[Dict[str, int]] = {} # class variable
              damage: int = 10                     # instance variable

        ClassVar accepts only types and cannot be further subscribed.

        Note that ClassVar is not a class itself, and should not
        be used with isinstance() or issubclass().
        """

        __slots__ = ('__type__',)

        def __init__(self, tp=None, **kwds):
            self.__type__ = tp

        def __getitem__(self, item):
            cls = type(self)
            if self.__type__ is None:
                return cls(typing._type_check(item,
                           '{} accepts only single type.'.format(cls.__name__[1:])),
                           _root=True)
            raise TypeError('{} cannot be further subscripted'
                            .format(cls.__name__[1:]))

        def _eval_type(self, globalns, localns):
            new_tp = typing._eval_type(self.__type__, globalns, localns)
            if new_tp == self.__type__:
                return self
            return type(self)(new_tp, _root=True)

        def __repr__(self):
            r = super().__repr__()
            if self.__type__ is not None:
                r += '[{}]'.format(typing._type_repr(self.__type__))
            return r

        def __hash__(self):
            return hash((type(self).__name__, self.__type__))

        def __eq__(self, other):
            if not isinstance(other, _ClassVar):
                return NotImplemented
            if self.__type__ is not None:
                return self.__type__ == other.__type__
            return self is other

    ClassVar = _ClassVar(_root=True)
else:
    class _ClassVarMeta(typing.TypingMeta):
        """Metaclass for ClassVar"""

        def __new__(cls, name, bases, namespace, tp=None, _root=False):
            self = super().__new__(cls, name, bases, namespace, _root=_root)
            if tp is not None:
                self.__type__ = tp
            return self

        def __instancecheck__(self, obj):
            raise TypeError("ClassVar cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("ClassVar cannot be used with issubclass().")

        def __getitem__(self, item):
            cls = type(self)
            if self.__type__ is not None:
                raise TypeError('{} cannot be further subscripted'
                                .format(cls.__name__[1:]))

            param = typing._type_check(
                item,
                '{} accepts only single type.'.format(cls.__name__[1:]))
            return cls(self.__name__, self.__bases__,
                       dict(self.__dict__), tp=param, _root=True)

        def _eval_type(self, globalns, localns):
            new_tp = typing._eval_type(self.__type__, globalns, localns)
            if new_tp == self.__type__:
                return self
            return type(self)(self.__name__, self.__bases__,
                              dict(self.__dict__), tp=self.__type__,
                              _root=True)

        def __repr__(self):
            r = super().__repr__()
            if self.__type__ is not None:
                r += '[{}]'.format(typing._type_repr(self.__type__))
            return r

        def __hash__(self):
            return hash((type(self).__name__, self.__type__))

        def __eq__(self, other):
            if not isinstance(other, ClassVar):
                return NotImplemented
            if self.__type__ is not None:
                return self.__type__ == other.__type__
            return self is other

    class ClassVar(typing.Final, metaclass=_ClassVarMeta, _root=True):
        """Special type construct to mark class variables.

        An annotation wrapped in ClassVar indicates that a given
        attribute is intended to be used as a class variable and
        should not be set on instances of that class. Usage::

          class Starship:
              stats: ClassVar[Dict[str, int]] = {} # class variable
              damage: int = 10                     # instance variable

        ClassVar accepts only types and cannot be further subscribed.

        Note that ClassVar is not a class itself, and should not
        be used with isinstance() or issubclass().
        """

        __type__ = None

# On older versions of typing there is an internal class named "Final".
if hasattr(typing, 'Final') and sys.version_info[:2] >= (3, 7):
    Final = typing.Final
elif sys.version_info[:2] >= (3, 7):
    class _FinalForm(typing._SpecialForm, _root=True):

        def __repr__(self):
            return 'typing_extensions.' + self._name

        def __getitem__(self, parameters):
            item = typing._type_check(parameters,
                                      '{} accepts only single type'.format(self._name))
            return _GenericAlias(self, (item,))

    Final = _FinalForm('Final',
                       doc="""A special typing construct to indicate that a name
                       cannot be re-assigned or overridden in a subclass.
                       For example:

                           MAX_SIZE: Final = 9000
                           MAX_SIZE += 1  # Error reported by type checker

                           class Connection:
                               TIMEOUT: Final[int] = 10
                           class FastConnector(Connection):
                               TIMEOUT = 1  # Error reported by type checker

                       There is no runtime checking of these properties.""")
elif hasattr(typing, '_FinalTypingBase'):
    class _Final(typing._FinalTypingBase, _root=True):
        """A special typing construct to indicate that a name
        cannot be re-assigned or overridden in a subclass.
        For example:

            MAX_SIZE: Final = 9000
            MAX_SIZE += 1  # Error reported by type checker

            class Connection:
                TIMEOUT: Final[int] = 10
            class FastConnector(Connection):
                TIMEOUT = 1  # Error reported by type checker

        There is no runtime checking of these properties.
        """

        __slots__ = ('__type__',)

        def __init__(self, tp=None, **kwds):
            self.__type__ = tp

        def __getitem__(self, item):
            cls = type(self)
            if self.__type__ is None:
                return cls(typing._type_check(item,
                           '{} accepts only single type.'.format(cls.__name__[1:])),
                           _root=True)
            raise TypeError('{} cannot be further subscripted'
                            .format(cls.__name__[1:]))

        def _eval_type(self, globalns, localns):
            new_tp = typing._eval_type(self.__type__, globalns, localns)
            if new_tp == self.__type__:
                return self
            return type(self)(new_tp, _root=True)

        def __repr__(self):
            r = super().__repr__()
            if self.__type__ is not None:
                r += '[{}]'.format(typing._type_repr(self.__type__))
            return r

        def __hash__(self):
            return hash((type(self).__name__, self.__type__))

        def __eq__(self, other):
            if not isinstance(other, _Final):
                return NotImplemented
            if self.__type__ is not None:
                return self.__type__ == other.__type__
            return self is other

    Final = _Final(_root=True)
else:
    class _FinalMeta(typing.TypingMeta):
        """Metaclass for Final"""

        def __new__(cls, name, bases, namespace, tp=None, _root=False):
            self = super().__new__(cls, name, bases, namespace, _root=_root)
            if tp is not None:
                self.__type__ = tp
            return self

        def __instancecheck__(self, obj):
            raise TypeError("Final cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("Final cannot be used with issubclass().")

        def __getitem__(self, item):
            cls = type(self)
            if self.__type__ is not None:
                raise TypeError('{} cannot be further subscripted'
                                .format(cls.__name__[1:]))

            param = typing._type_check(
                item,
                '{} accepts only single type.'.format(cls.__name__[1:]))
            return cls(self.__name__, self.__bases__,
                       dict(self.__dict__), tp=param, _root=True)

        def _eval_type(self, globalns, localns):
            new_tp = typing._eval_type(self.__type__, globalns, localns)
            if new_tp == self.__type__:
                return self
            return type(self)(self.__name__, self.__bases__,
                              dict(self.__dict__), tp=self.__type__,
                              _root=True)

        def __repr__(self):
            r = super().__repr__()
            if self.__type__ is not None:
                r += '[{}]'.format(typing._type_repr(self.__type__))
            return r

        def __hash__(self):
            return hash((type(self).__name__, self.__type__))

        def __eq__(self, other):
            if not isinstance(other, Final):
                return NotImplemented
            if self.__type__ is not None:
                return self.__type__ == other.__type__
            return self is other

    class Final(typing.Final, metaclass=_FinalMeta, _root=True):
        """A special typing construct to indicate that a name
        cannot be re-assigned or overridden in a subclass.
        For example:

            MAX_SIZE: Final = 9000
            MAX_SIZE += 1  # Error reported by type checker

            class Connection:
                TIMEOUT: Final[int] = 10
            class FastConnector(Connection):
                TIMEOUT = 1  # Error reported by type checker

        There is no runtime checking of these properties.
        """

        __type__ = None


if hasattr(typing, 'final'):
    final = typing.final
else:
    def final(f):
        """This decorator can be used to indicate to type checkers that
        the decorated method cannot be overridden, and decorated class
        cannot be subclassed. For example:

            class Base:
                @final
                def done(self) -> None:
                    ...
            class Sub(Base):
                def done(self) -> None:  # Error reported by type checker
                    ...
            @final
            class Leaf:
                ...
            class Other(Leaf):  # Error reported by type checker
                ...

        There is no runtime checking of these properties.
        """
        return f


def IntVar(name):
    return TypeVar(name)


if hasattr(typing, 'Literal'):
    Literal = typing.Literal
elif sys.version_info[:2] >= (3, 7):
    class _LiteralForm(typing._SpecialForm, _root=True):

        def __repr__(self):
            return 'typing_extensions.' + self._name

        def __getitem__(self, parameters):
            return _GenericAlias(self, parameters)

    Literal = _LiteralForm('Literal',
                           doc="""A type that can be used to indicate to type checkers
                           that the corresponding value has a value literally equivalent
                           to the provided parameter. For example:

                               var: Literal[4] = 4

                           The type checker understands that 'var' is literally equal to
                           the value 4 and no other value.

                           Literal[...] cannot be subclassed. There is no runtime
                           checking verifying that the parameter is actually a value
                           instead of a type.""")
elif hasattr(typing, '_FinalTypingBase'):
    class _Literal(typing._FinalTypingBase, _root=True):
        """A type that can be used to indicate to type checkers that the
        corresponding value has a value literally equivalent to the
        provided parameter. For example:

            var: Literal[4] = 4

        The type checker understands that 'var' is literally equal to the
        value 4 and no other value.

        Literal[...] cannot be subclassed. There is no runtime checking
        verifying that the parameter is actually a value instead of a type.
        """

        __slots__ = ('__values__',)

        def __init__(self, values=None, **kwds):
            self.__values__ = values

        def __getitem__(self, values):
            cls = type(self)
            if self.__values__ is None:
                if not isinstance(values, tuple):
                    values = (values,)
                return cls(values, _root=True)
            raise TypeError('{} cannot be further subscripted'
                            .format(cls.__name__[1:]))

        def _eval_type(self, globalns, localns):
            return self

        def __repr__(self):
            r = super().__repr__()
            if self.__values__ is not None:
                r += '[{}]'.format(', '.join(map(typing._type_repr, self.__values__)))
            return r

        def __hash__(self):
            return hash((type(self).__name__, self.__values__))

        def __eq__(self, other):
            if not isinstance(other, _Literal):
                return NotImplemented
            if self.__values__ is not None:
                return self.__values__ == other.__values__
            return self is other

    Literal = _Literal(_root=True)
else:
    class _LiteralMeta(typing.TypingMeta):
        """Metaclass for Literal"""

        def __new__(cls, name, bases, namespace, values=None, _root=False):
            self = super().__new__(cls, name, bases, namespace, _root=_root)
            if values is not None:
                self.__values__ = values
            return self

        def __instancecheck__(self, obj):
            raise TypeError("Literal cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("Literal cannot be used with issubclass().")

        def __getitem__(self, item):
            cls = type(self)
            if self.__values__ is not None:
                raise TypeError('{} cannot be further subscripted'
                                .format(cls.__name__[1:]))

            if not isinstance(item, tuple):
                item = (item,)
            return cls(self.__name__, self.__bases__,
                       dict(self.__dict__), values=item, _root=True)

        def _eval_type(self, globalns, localns):
            return self

        def __repr__(self):
            r = super().__repr__()
            if self.__values__ is not None:
                r += '[{}]'.format(', '.join(map(typing._type_repr, self.__values__)))
            return r

        def __hash__(self):
            return hash((type(self).__name__, self.__values__))

        def __eq__(self, other):
            if not isinstance(other, Literal):
                return NotImplemented
            if self.__values__ is not None:
                return self.__values__ == other.__values__
            return self is other

    class Literal(typing.Final, metaclass=_LiteralMeta, _root=True):
        """A type that can be used to indicate to type checkers that the
        corresponding value has a value literally equivalent to the
        provided parameter. For example:

            var: Literal[4] = 4

        The type checker understands that 'var' is literally equal to the
        value 4 and no other value.

        Literal[...] cannot be subclassed. There is no runtime checking
        verifying that the parameter is actually a value instead of a type.
        """

        __values__ = None


def _overload_dummy(*args, **kwds):
    """Helper for @overload to raise when called."""
    raise NotImplementedError(
        "You should not call an overloaded function. "
        "A series of @overload-decorated functions "
        "outside a stub module should always be followed "
        "by an implementation that is not @overload-ed.")


def overload(func):
    """Decorator for overloaded functions/methods.

    In a stub file, place two or more stub definitions for the same
    function in a row, each decorated with @overload.  For example:

      @overload
      def utf8(value: None) -> None: ...
      @overload
      def utf8(value: bytes) -> bytes: ...
      @overload
      def utf8(value: str) -> bytes: ...

    In a non-stub file (i.e. a regular .py file), do the same but
    follow it with an implementation.  The implementation should *not*
    be decorated with @overload.  For example:

      @overload
      def utf8(value: None) -> None: ...
      @overload
      def utf8(value: bytes) -> bytes: ...
      @overload
      def utf8(value: str) -> bytes: ...
      def utf8(value):
          # implementation goes here
    """
    return _overload_dummy


# This is not a real generic class.  Don't use outside annotations.
if hasattr(typing, 'Type'):
    Type = typing.Type
else:
    # Internal type variable used for Type[].
    CT_co = typing.TypeVar('CT_co', covariant=True, bound=type)

    class Type(typing.Generic[CT_co], extra=type):
        """A special construct usable to annotate class objects.

        For example, suppose we have the following classes::

          class User: ...  # Abstract base for User classes
          class BasicUser(User): ...
          class ProUser(User): ...
          class TeamUser(User): ...

        And a function that takes a class argument that's a subclass of
        User and returns an instance of the corresponding class::

          U = TypeVar('U', bound=User)
          def new_user(user_class: Type[U]) -> U:
              user = user_class()
              # (Here we could write the user object to a database)
              return user
          joe = new_user(BasicUser)

        At this point the type checker knows that joe has type BasicUser.
        """

        __slots__ = ()


# Various ABCs mimicking those in collections.abc.
# A few are simply re-exported for completeness.

def _define_guard(type_name):
    """
    Returns True if the given type isn't defined in typing but
    is defined in collections_abc.

    Adds the type to __all__ if the collection is found in either
    typing or collection_abc.
    """
    if hasattr(typing, type_name):
        __all__.append(type_name)
        globals()[type_name] = getattr(typing, type_name)
        return False
    elif hasattr(collections_abc, type_name):
        __all__.append(type_name)
        return True
    else:
        return False


class _ExtensionsGenericMeta(GenericMeta):
    def __subclasscheck__(self, subclass):
        """This mimics a more modern GenericMeta.__subclasscheck__() logic
        (that does not have problems with recursion) to work around interactions
        between collections, typing, and typing_extensions on older
        versions of Python, see https://github.com/python/typing/issues/501.
        """
        if sys.version_info[:3] >= (3, 5, 3) or sys.version_info[:3] < (3, 5, 0):
            if self.__origin__ is not None:
                if sys._getframe(1).f_globals['__name__'] not in ['abc', 'functools']:
                    raise TypeError("Parameterized generics cannot be used with class "
                                    "or instance checks")
                return False
        if not self.__extra__:
            return super().__subclasscheck__(subclass)
        res = self.__extra__.__subclasshook__(subclass)
        if res is not NotImplemented:
            return res
        if self.__extra__ in subclass.__mro__:
            return True
        for scls in self.__extra__.__subclasses__():
            if isinstance(scls, GenericMeta):
                continue
            if issubclass(subclass, scls):
                return True
        return False


if _define_guard('Awaitable'):
    class Awaitable(typing.Generic[T_co], metaclass=_ExtensionsGenericMeta,
                    extra=collections_abc.Awaitable):
        __slots__ = ()


if _define_guard('Coroutine'):
    class Coroutine(Awaitable[V_co], typing.Generic[T_co, T_contra, V_co],
                    metaclass=_ExtensionsGenericMeta,
                    extra=collections_abc.Coroutine):
        __slots__ = ()


if _define_guard('AsyncIterable'):
    class AsyncIterable(typing.Generic[T_co],
                        metaclass=_ExtensionsGenericMeta,
                        extra=collections_abc.AsyncIterable):
        __slots__ = ()


if _define_guard('AsyncIterator'):
    class AsyncIterator(AsyncIterable[T_co],
                        metaclass=_ExtensionsGenericMeta,
                        extra=collections_abc.AsyncIterator):
        __slots__ = ()


if hasattr(typing, 'Deque'):
    Deque = typing.Deque
elif _geqv_defined:
    class Deque(collections.deque, typing.MutableSequence[T],
                metaclass=_ExtensionsGenericMeta,
                extra=collections.deque):
        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if _geqv(cls, Deque):
                return collections.deque(*args, **kwds)
            return _generic_new(collections.deque, cls, *args, **kwds)
else:
    class Deque(collections.deque, typing.MutableSequence[T],
                metaclass=_ExtensionsGenericMeta,
                extra=collections.deque):
        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if cls._gorg is Deque:
                return collections.deque(*args, **kwds)
            return _generic_new(collections.deque, cls, *args, **kwds)


if hasattr(typing, 'ContextManager'):
    ContextManager = typing.ContextManager
elif hasattr(contextlib, 'AbstractContextManager'):
    class ContextManager(typing.Generic[T_co],
                         metaclass=_ExtensionsGenericMeta,
                         extra=contextlib.AbstractContextManager):
        __slots__ = ()
else:
    class ContextManager(typing.Generic[T_co]):
        __slots__ = ()

        def __enter__(self):
            return self

        @abc.abstractmethod
        def __exit__(self, exc_type, exc_value, traceback):
            return None

        @classmethod
        def __subclasshook__(cls, C):
            if cls is ContextManager:
                # In Python 3.6+, it is possible to set a method to None to
                # explicitly indicate that the class does not implement an ABC
                # (https://bugs.python.org/issue25958), but we do not support
                # that pattern here because this fallback class is only used
                # in Python 3.5 and earlier.
                if (any("__enter__" in B.__dict__ for B in C.__mro__) and
                    any("__exit__" in B.__dict__ for B in C.__mro__)):
                    return True
            return NotImplemented


if hasattr(typing, 'AsyncContextManager'):
    AsyncContextManager = typing.AsyncContextManager
    __all__.append('AsyncContextManager')
elif hasattr(contextlib, 'AbstractAsyncContextManager'):
    class AsyncContextManager(typing.Generic[T_co],
                              metaclass=_ExtensionsGenericMeta,
                              extra=contextlib.AbstractAsyncContextManager):
        __slots__ = ()

    __all__.append('AsyncContextManager')
elif sys.version_info[:2] >= (3, 5):
    exec("""
class AsyncContextManager(typing.Generic[T_co]):
    __slots__ = ()

    async def __aenter__(self):
        return self

    @abc.abstractmethod
    async def __aexit__(self, exc_type, exc_value, traceback):
        return None

    @classmethod
    def __subclasshook__(cls, C):
        if cls is AsyncContextManager:
            return _check_methods_in_mro(C, "__aenter__", "__aexit__")
        return NotImplemented

__all__.append('AsyncContextManager')
""")


if hasattr(typing, 'DefaultDict'):
    DefaultDict = typing.DefaultDict
elif _geqv_defined:
    class DefaultDict(collections.defaultdict, typing.MutableMapping[KT, VT],
                      metaclass=_ExtensionsGenericMeta,
                      extra=collections.defaultdict):

        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if _geqv(cls, DefaultDict):
                return collections.defaultdict(*args, **kwds)
            return _generic_new(collections.defaultdict, cls, *args, **kwds)
else:
    class DefaultDict(collections.defaultdict, typing.MutableMapping[KT, VT],
                      metaclass=_ExtensionsGenericMeta,
                      extra=collections.defaultdict):

        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if cls._gorg is DefaultDict:
                return collections.defaultdict(*args, **kwds)
            return _generic_new(collections.defaultdict, cls, *args, **kwds)


if hasattr(typing, 'Counter'):
    Counter = typing.Counter
elif (3, 5, 0) <= sys.version_info[:3] <= (3, 5, 1):
    assert _geqv_defined
    _TInt = typing.TypeVar('_TInt')

    class _CounterMeta(typing.GenericMeta):
        """Metaclass for Counter"""
        def __getitem__(self, item):
            return super().__getitem__((item, int))

    class Counter(collections.Counter,
                  typing.Dict[T, int],
                  metaclass=_CounterMeta,
                  extra=collections.Counter):

        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if _geqv(cls, Counter):
                return collections.Counter(*args, **kwds)
            return _generic_new(collections.Counter, cls, *args, **kwds)

elif _geqv_defined:
    class Counter(collections.Counter,
                  typing.Dict[T, int],
                  metaclass=_ExtensionsGenericMeta, extra=collections.Counter):

        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if _geqv(cls, Counter):
                return collections.Counter(*args, **kwds)
            return _generic_new(collections.Counter, cls, *args, **kwds)

else:
    class Counter(collections.Counter,
                  typing.Dict[T, int],
                  metaclass=_ExtensionsGenericMeta, extra=collections.Counter):

        __slots__ = ()

        def __new__(cls, *args, **kwds):
            if cls._gorg is Counter:
                return collections.Counter(*args, **kwds)
            return _generic_new(collections.Counter, cls, *args, **kwds)


if hasattr(typing, 'ChainMap'):
    ChainMap = typing.ChainMap
    __all__.append('ChainMap')
elif hasattr(collections, 'ChainMap'):
    # ChainMap only exists in 3.3+
    if _geqv_defined:
        class ChainMap(collections.ChainMap, typing.MutableMapping[KT, VT],
                       metaclass=_ExtensionsGenericMeta,
                       extra=collections.ChainMap):

            __slots__ = ()

            def __new__(cls, *args, **kwds):
                if _geqv(cls, ChainMap):
                    return collections.ChainMap(*args, **kwds)
                return _generic_new(collections.ChainMap, cls, *args, **kwds)
    else:
        class ChainMap(collections.ChainMap, typing.MutableMapping[KT, VT],
                       metaclass=_ExtensionsGenericMeta,
                       extra=collections.ChainMap):

            __slots__ = ()

            def __new__(cls, *args, **kwds):
                if cls._gorg is ChainMap:
                    return collections.ChainMap(*args, **kwds)
                return _generic_new(collections.ChainMap, cls, *args, **kwds)

    __all__.append('ChainMap')


if _define_guard('AsyncGenerator'):
    class AsyncGenerator(AsyncIterator[T_co], typing.Generic[T_co, T_contra],
                         metaclass=_ExtensionsGenericMeta,
                         extra=collections_abc.AsyncGenerator):
        __slots__ = ()


if hasattr(typing, 'NewType'):
    NewType = typing.NewType
else:
    def NewType(name, tp):
        """NewType creates simple unique types with almost zero
        runtime overhead. NewType(name, tp) is considered a subtype of tp
        by static type checkers. At runtime, NewType(name, tp) returns
        a dummy function that simply returns its argument. Usage::

            UserId = NewType('UserId', int)

            def name_by_id(user_id: UserId) -> str:
                ...

            UserId('user')          # Fails type check

            name_by_id(42)          # Fails type check
            name_by_id(UserId(42))  # OK

            num = UserId(5) + 1     # type: int
        """

        def new_type(x):
            return x

        new_type.__name__ = name
        new_type.__supertype__ = tp
        return new_type


if hasattr(typing, 'Text'):
    Text = typing.Text
else:
    Text = str


if hasattr(typing, 'TYPE_CHECKING'):
    TYPE_CHECKING = typing.TYPE_CHECKING
else:
    # Constant that's True when type checking, but False here.
    TYPE_CHECKING = False


def _gorg(cls):
    """This function exists for compatibility with old typing versions."""
    assert isinstance(cls, GenericMeta)
    if hasattr(cls, '_gorg'):
        return cls._gorg
    while cls.__origin__ is not None:
        cls = cls.__origin__
    return cls


if OLD_GENERICS:
    def _next_in_mro(cls):  # noqa
        """This function exists for compatibility with old typing versions."""
        next_in_mro = object
        for i, c in enumerate(cls.__mro__[:-1]):
            if isinstance(c, GenericMeta) and _gorg(c) is Generic:
                next_in_mro = cls.__mro__[i + 1]
        return next_in_mro


_PROTO_WHITELIST = ['Callable', 'Awaitable',
                    'Iterable', 'Iterator', 'AsyncIterable', 'AsyncIterator',
                    'Hashable', 'Sized', 'Container', 'Collection', 'Reversible',
                    'ContextManager', 'AsyncContextManager']


def _get_protocol_attrs(cls):
    attrs = set()
    for base in cls.__mro__[:-1]:  # without object
        if base.__name__ in ('Protocol', 'Generic'):
            continue
        annotations = getattr(base, '__annotations__', {})
        for attr in list(base.__dict__.keys()) + list(annotations.keys()):
            if (not attr.startswith('_abc_') and attr not in (
                    '__abstractmethods__', '__annotations__', '__weakref__',
                    '_is_protocol', '_is_runtime_protocol', '__dict__',
                    '__args__', '__slots__',
                    '__next_in_mro__', '__parameters__', '__origin__',
                    '__orig_bases__', '__extra__', '__tree_hash__',
                    '__doc__', '__subclasshook__', '__init__', '__new__',
                    '__module__', '_MutableMapping__marker', '_gorg')):
                attrs.add(attr)
    return attrs


def _is_callable_members_only(cls):
    return all(callable(getattr(cls, attr, None)) for attr in _get_protocol_attrs(cls))


if hasattr(typing, 'Protocol'):
    Protocol = typing.Protocol
elif HAVE_PROTOCOLS and not PEP_560:
    class _ProtocolMeta(GenericMeta):
        """Internal metaclass for Protocol.

        This exists so Protocol classes can be generic without deriving
        from Generic.
        """
        if not OLD_GENERICS:
            def __new__(cls, name, bases, namespace,
                        tvars=None, args=None, origin=None, extra=None, orig_bases=None):
                # This is just a version copied from GenericMeta.__new__ that
                # includes "Protocol" special treatment. (Comments removed for brevity.)
                assert extra is None  # Protocols should not have extra
                if tvars is not None:
                    assert origin is not None
                    assert all(isinstance(t, TypeVar) for t in tvars), tvars
                else:
                    tvars = _type_vars(bases)
                    gvars = None
                    for base in bases:
                        if base is Generic:
                            raise TypeError("Cannot inherit from plain Generic")
                        if (isinstance(base, GenericMeta) and
                                base.__origin__ in (Generic, Protocol)):
                            if gvars is not None:
                                raise TypeError(
                                    "Cannot inherit from Generic[...] or"
                                    " Protocol[...] multiple times.")
                            gvars = base.__parameters__
                    if gvars is None:
                        gvars = tvars
                    else:
                        tvarset = set(tvars)
                        gvarset = set(gvars)
                        if not tvarset <= gvarset:
                            raise TypeError(
                                "Some type variables (%s) "
                                "are not listed in %s[%s]" %
                                (", ".join(str(t) for t in tvars if t not in gvarset),
                                 "Generic" if any(b.__origin__ is Generic
                                                  for b in bases) else "Protocol",
                                 ", ".join(str(g) for g in gvars)))
                        tvars = gvars

                initial_bases = bases
                if (extra is not None and type(extra) is abc.ABCMeta and
                        extra not in bases):
                    bases = (extra,) + bases
                bases = tuple(_gorg(b) if isinstance(b, GenericMeta) else b
                              for b in bases)
                if any(isinstance(b, GenericMeta) and b is not Generic for b in bases):
                    bases = tuple(b for b in bases if b is not Generic)
                namespace.update({'__origin__': origin, '__extra__': extra})
                self = super(GenericMeta, cls).__new__(cls, name, bases, namespace,
                                                       _root=True)
                super(GenericMeta, self).__setattr__('_gorg',
                                                     self if not origin else
                                                     _gorg(origin))
                self.__parameters__ = tvars
                self.__args__ = tuple(... if a is _TypingEllipsis else
                                      () if a is _TypingEmpty else
                                      a for a in args) if args else None
                self.__next_in_mro__ = _next_in_mro(self)
                if orig_bases is None:
                    self.__orig_bases__ = initial_bases
                elif origin is not None:
                    self._abc_registry = origin._abc_registry
                    self._abc_cache = origin._abc_cache
                if hasattr(self, '_subs_tree'):
                    self.__tree_hash__ = (hash(self._subs_tree()) if origin else
                                          super(GenericMeta, self).__hash__())
                return self

        def __init__(cls, *args, **kwargs):
            super().__init__(*args, **kwargs)
            if not cls.__dict__.get('_is_protocol', None):
                cls._is_protocol = any(b is Protocol or
                                       isinstance(b, _ProtocolMeta) and
                                       b.__origin__ is Protocol
                                       for b in cls.__bases__)
            if cls._is_protocol:
                for base in cls.__mro__[1:]:
                    if not (base in (object, Generic) or
                            base.__module__ == 'collections.abc' and
                            base.__name__ in _PROTO_WHITELIST or
                            isinstance(base, TypingMeta) and base._is_protocol or
                            isinstance(base, GenericMeta) and
                            base.__origin__ is Generic):
                        raise TypeError('Protocols can only inherit from other'
                                        ' protocols, got %r' % base)

                def _no_init(self, *args, **kwargs):
                    if type(self)._is_protocol:
                        raise TypeError('Protocols cannot be instantiated')
                cls.__init__ = _no_init

            def _proto_hook(other):
                if not cls.__dict__.get('_is_protocol', None):
                    return NotImplemented
                if not isinstance(other, type):
                    # Same error as for issubclass(1, int)
                    raise TypeError('issubclass() arg 1 must be a class')
                for attr in _get_protocol_attrs(cls):
                    for base in other.__mro__:
                        if attr in base.__dict__:
                            if base.__dict__[attr] is None:
                                return NotImplemented
                            break
                        annotations = getattr(base, '__annotations__', {})
                        if (isinstance(annotations, typing.Mapping) and
                                attr in annotations and
                                isinstance(other, _ProtocolMeta) and
                                other._is_protocol):
                            break
                    else:
                        return NotImplemented
                return True
            if '__subclasshook__' not in cls.__dict__:
                cls.__subclasshook__ = _proto_hook

        def __instancecheck__(self, instance):
            # We need this method for situations where attributes are
            # assigned in __init__.
            if ((not getattr(self, '_is_protocol', False) or
                    _is_callable_members_only(self)) and
                    issubclass(instance.__class__, self)):
                return True
            if self._is_protocol:
                if all(hasattr(instance, attr) and
                        (not callable(getattr(self, attr, None)) or
                         getattr(instance, attr) is not None)
                        for attr in _get_protocol_attrs(self)):
                    return True
            return super(GenericMeta, self).__instancecheck__(instance)

        def __subclasscheck__(self, cls):
            if self.__origin__ is not None:
                if sys._getframe(1).f_globals['__name__'] not in ['abc', 'functools']:
                    raise TypeError("Parameterized generics cannot be used with class "
                                    "or instance checks")
                return False
            if (self.__dict__.get('_is_protocol', None) and
                    not self.__dict__.get('_is_runtime_protocol', None)):
                if sys._getframe(1).f_globals['__name__'] in ['abc',
                                                              'functools',
                                                              'typing']:
                    return False
                raise TypeError("Instance and class checks can only be used with"
                                " @runtime protocols")
            if (self.__dict__.get('_is_runtime_protocol', None) and
                    not _is_callable_members_only(self)):
                if sys._getframe(1).f_globals['__name__'] in ['abc',
                                                              'functools',
                                                              'typing']:
                    return super(GenericMeta, self).__subclasscheck__(cls)
                raise TypeError("Protocols with non-method members"
                                " don't support issubclass()")
            return super(GenericMeta, self).__subclasscheck__(cls)

        if not OLD_GENERICS:
            @_tp_cache
            def __getitem__(self, params):
                # We also need to copy this from GenericMeta.__getitem__ to get
                # special treatment of "Protocol". (Comments removed for brevity.)
                if not isinstance(params, tuple):
                    params = (params,)
                if not params and _gorg(self) is not Tuple:
                    raise TypeError(
                        "Parameter list to %s[...] cannot be empty" % self.__qualname__)
                msg = "Parameters to generic types must be types."
                params = tuple(_type_check(p, msg) for p in params)
                if self in (Generic, Protocol):
                    if not all(isinstance(p, TypeVar) for p in params):
                        raise TypeError(
                            "Parameters to %r[...] must all be type variables" % self)
                    if len(set(params)) != len(params):
                        raise TypeError(
                            "Parameters to %r[...] must all be unique" % self)
                    tvars = params
                    args = params
                elif self in (Tuple, Callable):
                    tvars = _type_vars(params)
                    args = params
                elif self.__origin__ in (Generic, Protocol):
                    raise TypeError("Cannot subscript already-subscripted %s" %
                                    repr(self))
                else:
                    _check_generic(self, params)
                    tvars = _type_vars(params)
                    args = params

                prepend = (self,) if self.__origin__ is None else ()
                return self.__class__(self.__name__,
                                      prepend + self.__bases__,
                                      _no_slots_copy(self.__dict__),
                                      tvars=tvars,
                                      args=args,
                                      origin=self,
                                      extra=self.__extra__,
                                      orig_bases=self.__orig_bases__)

    class Protocol(metaclass=_ProtocolMeta):
        """Base class for protocol classes. Protocol classes are defined as::

          class Proto(Protocol):
              def meth(self) -> int:
                  ...

        Such classes are primarily used with static type checkers that recognize
        structural subtyping (static duck-typing), for example::

          class C:
              def meth(self) -> int:
                  return 0

          def func(x: Proto) -> int:
              return x.meth()

          func(C())  # Passes static type check

        See PEP 544 for details. Protocol classes decorated with
        @typing_extensions.runtime act as simple-minded runtime protocol that checks
        only the presence of given attributes, ignoring their type signatures.

        Protocol classes can be generic, they are defined as::

          class GenProto({bases}):
              def meth(self) -> T:
                  ...
        """
        __slots__ = ()
        _is_protocol = True

        def __new__(cls, *args, **kwds):
            if _gorg(cls) is Protocol:
                raise TypeError("Type Protocol cannot be instantiated; "
                                "it can be used only as a base class")
            if OLD_GENERICS:
                return _generic_new(_next_in_mro(cls), cls, *args, **kwds)
            return _generic_new(cls.__next_in_mro__, cls, *args, **kwds)
    if Protocol.__doc__ is not None:
        Protocol.__doc__ = Protocol.__doc__.format(bases="Protocol, Generic[T]" if
                                                   OLD_GENERICS else "Protocol[T]")


elif PEP_560:
    from typing import _type_check, _GenericAlias, _collect_type_vars  # noqa

    class _ProtocolMeta(abc.ABCMeta):
        # This metaclass is a bit unfortunate and exists only because of the lack
        # of __instancehook__.
        def __instancecheck__(cls, instance):
            # We need this method for situations where attributes are
            # assigned in __init__.
            if ((not getattr(cls, '_is_protocol', False) or
                    _is_callable_members_only(cls)) and
                    issubclass(instance.__class__, cls)):
                return True
            if cls._is_protocol:
                if all(hasattr(instance, attr) and
                        (not callable(getattr(cls, attr, None)) or
                         getattr(instance, attr) is not None)
                        for attr in _get_protocol_attrs(cls)):
                    return True
            return super().__instancecheck__(instance)

    class Protocol(metaclass=_ProtocolMeta):
        # There is quite a lot of overlapping code with typing.Generic.
        # Unfortunately it is hard to avoid this while these live in two different
        # modules. The duplicated code will be removed when Protocol is moved to typing.
        """Base class for protocol classes. Protocol classes are defined as::

            class Proto(Protocol):
                def meth(self) -> int:
                    ...

        Such classes are primarily used with static type checkers that recognize
        structural subtyping (static duck-typing), for example::

            class C:
                def meth(self) -> int:
                    return 0

            def func(x: Proto) -> int:
                return x.meth()

            func(C())  # Passes static type check

        See PEP 544 for details. Protocol classes decorated with
        @typing_extensions.runtime act as simple-minded runtime protocol that checks
        only the presence of given attributes, ignoring their type signatures.

        Protocol classes can be generic, they are defined as::

            class GenProto(Protocol[T]):
                def meth(self) -> T:
                    ...
        """
        __slots__ = ()
        _is_protocol = True

        def __new__(cls, *args, **kwds):
            if cls is Protocol:
                raise TypeError("Type Protocol cannot be instantiated; "
                                "it can only be used as a base class")
            return super().__new__(cls)

        @_tp_cache
        def __class_getitem__(cls, params):
            if not isinstance(params, tuple):
                params = (params,)
            if not params and cls is not Tuple:
                raise TypeError(
                    "Parameter list to {}[...] cannot be empty".format(cls.__qualname__))
            msg = "Parameters to generic types must be types."
            params = tuple(_type_check(p, msg) for p in params)
            if cls is Protocol:
                # Generic can only be subscripted with unique type variables.
                if not all(isinstance(p, TypeVar) for p in params):
                    i = 0
                    while isinstance(params[i], TypeVar):
                        i += 1
                    raise TypeError(
                        "Parameters to Protocol[...] must all be type variables."
                        " Parameter {} is {}".format(i + 1, params[i]))
                if len(set(params)) != len(params):
                    raise TypeError(
                        "Parameters to Protocol[...] must all be unique")
            else:
                # Subscripting a regular Generic subclass.
                _check_generic(cls, params)
            return _GenericAlias(cls, params)

        def __init_subclass__(cls, *args, **kwargs):
            tvars = []
            if '__orig_bases__' in cls.__dict__:
                error = Generic in cls.__orig_bases__
            else:
                error = Generic in cls.__bases__
            if error:
                raise TypeError("Cannot inherit from plain Generic")
            if '__orig_bases__' in cls.__dict__:
                tvars = _collect_type_vars(cls.__orig_bases__)
                # Look for Generic[T1, ..., Tn] or Protocol[T1, ..., Tn].
                # If found, tvars must be a subset of it.
                # If not found, tvars is it.
                # Also check for and reject plain Generic,
                # and reject multiple Generic[...] and/or Protocol[...].
                gvars = None
                for base in cls.__orig_bases__:
                    if (isinstance(base, _GenericAlias) and
                            base.__origin__ in (Generic, Protocol)):
                        # for error messages
                        the_base = 'Generic' if base.__origin__ is Generic else 'Protocol'
                        if gvars is not None:
                            raise TypeError(
                                "Cannot inherit from Generic[...]"
                                " and/or Protocol[...] multiple types.")
                        gvars = base.__parameters__
                if gvars is None:
                    gvars = tvars
                else:
                    tvarset = set(tvars)
                    gvarset = set(gvars)
                    if not tvarset <= gvarset:
                        s_vars = ', '.join(str(t) for t in tvars if t not in gvarset)
                        s_args = ', '.join(str(g) for g in gvars)
                        raise TypeError("Some type variables ({}) are"
                                        " not listed in {}[{}]".format(s_vars,
                                                                       the_base, s_args))
                    tvars = gvars
            cls.__parameters__ = tuple(tvars)

            # Determine if this is a protocol or a concrete subclass.
            if not cls.__dict__.get('_is_protocol', None):
                cls._is_protocol = any(b is Protocol for b in cls.__bases__)

            # Set (or override) the protocol subclass hook.
            def _proto_hook(other):
                if not cls.__dict__.get('_is_protocol', None):
                    return NotImplemented
                if not getattr(cls, '_is_runtime_protocol', False):
                    if sys._getframe(2).f_globals['__name__'] in ['abc', 'functools']:
                        return NotImplemented
                    raise TypeError("Instance and class checks can only be used with"
                                    " @runtime protocols")
                if not _is_callable_members_only(cls):
                    if sys._getframe(2).f_globals['__name__'] in ['abc', 'functools']:
                        return NotImplemented
                    raise TypeError("Protocols with non-method members"
                                    " don't support issubclass()")
                if not isinstance(other, type):
                    # Same error as for issubclass(1, int)
                    raise TypeError('issubclass() arg 1 must be a class')
                for attr in _get_protocol_attrs(cls):
                    for base in other.__mro__:
                        if attr in base.__dict__:
                            if base.__dict__[attr] is None:
                                return NotImplemented
                            break
                        annotations = getattr(base, '__annotations__', {})
                        if (isinstance(annotations, typing.Mapping) and
                                attr in annotations and
                                isinstance(other, _ProtocolMeta) and
                                other._is_protocol):
                            break
                    else:
                        return NotImplemented
                return True
            if '__subclasshook__' not in cls.__dict__:
                cls.__subclasshook__ = _proto_hook

            # We have nothing more to do for non-protocols.
            if not cls._is_protocol:
                return

            # Check consistency of bases.
            for base in cls.__bases__:
                if not (base in (object, Generic) or
                        base.__module__ == 'collections.abc' and
                        base.__name__ in _PROTO_WHITELIST or
                        isinstance(base, _ProtocolMeta) and base._is_protocol):
                    raise TypeError('Protocols can only inherit from other'
                                    ' protocols, got %r' % base)

            def _no_init(self, *args, **kwargs):
                if type(self)._is_protocol:
                    raise TypeError('Protocols cannot be instantiated')
            cls.__init__ = _no_init


if hasattr(typing, 'runtime_checkable'):
    runtime_checkable = typing.runtime_checkable
elif HAVE_PROTOCOLS:
    def runtime_checkable(cls):
        """Mark a protocol class as a runtime protocol, so that it
        can be used with isinstance() and issubclass(). Raise TypeError
        if applied to a non-protocol class.

        This allows a simple-minded structural check very similar to the
        one-offs in collections.abc such as Hashable.
        """
        if not isinstance(cls, _ProtocolMeta) or not cls._is_protocol:
            raise TypeError('@runtime_checkable can be only applied to protocol classes,'
                            ' got %r' % cls)
        cls._is_runtime_protocol = True
        return cls


if HAVE_PROTOCOLS:
    # Exists for backwards compatibility.
    runtime = runtime_checkable


if hasattr(typing, 'SupportsIndex'):
    SupportsIndex = typing.SupportsIndex
elif HAVE_PROTOCOLS:
    @runtime_checkable
    class SupportsIndex(Protocol):
        __slots__ = ()

        @abc.abstractmethod
        def __index__(self) -> int:
            pass


if sys.version_info[:2] >= (3, 9):
    # The standard library TypedDict in Python 3.8 does not store runtime information
    # about which (if any) keys are optional.  See https://bugs.python.org/issue38834
    TypedDict = typing.TypedDict
else:
    def _check_fails(cls, other):
        try:
            if sys._getframe(1).f_globals['__name__'] not in ['abc',
                                                              'functools',
                                                              'typing']:
                # Typed dicts are only for static structural subtyping.
                raise TypeError('TypedDict does not support instance and class checks')
        except (AttributeError, ValueError):
            pass
        return False

    def _dict_new(*args, **kwargs):
        if not args:
            raise TypeError('TypedDict.__new__(): not enough arguments')
        _, args = args[0], args[1:]  # allow the "cls" keyword be passed
        return dict(*args, **kwargs)

    _dict_new.__text_signature__ = '($cls, _typename, _fields=None, /, **kwargs)'

    def _typeddict_new(*args, total=True, **kwargs):
        if not args:
            raise TypeError('TypedDict.__new__(): not enough arguments')
        _, args = args[0], args[1:]  # allow the "cls" keyword be passed
        if args:
            typename, args = args[0], args[1:]  # allow the "_typename" keyword be passed
        elif '_typename' in kwargs:
            typename = kwargs.pop('_typename')
            import warnings
            warnings.warn("Passing '_typename' as keyword argument is deprecated",
                          DeprecationWarning, stacklevel=2)
        else:
            raise TypeError("TypedDict.__new__() missing 1 required positional "
                            "argument: '_typename'")
        if args:
            try:
                fields, = args  # allow the "_fields" keyword be passed
            except ValueError:
                raise TypeError('TypedDict.__new__() takes from 2 to 3 '
                                'positional arguments but {} '
                                'were given'.format(len(args) + 2))
        elif '_fields' in kwargs and len(kwargs) == 1:
            fields = kwargs.pop('_fields')
            import warnings
            warnings.warn("Passing '_fields' as keyword argument is deprecated",
                          DeprecationWarning, stacklevel=2)
        else:
            fields = None

        if fields is None:
            fields = kwargs
        elif kwargs:
            raise TypeError("TypedDict takes either a dict or keyword arguments,"
                            " but not both")

        ns = {'__annotations__': dict(fields), '__total__': total}
        try:
            # Setting correct module is necessary to make typed dict classes pickleable.
            ns['__module__'] = sys._getframe(1).f_globals.get('__name__', '__main__')
        except (AttributeError, ValueError):
            pass

        return _TypedDictMeta(typename, (), ns)

    _typeddict_new.__text_signature__ = ('($cls, _typename, _fields=None,'
                                         ' /, *, total=True, **kwargs)')

    class _TypedDictMeta(type):
        def __new__(cls, name, bases, ns, total=True):
            # Create new typed dict class object.
            # This method is called directly when TypedDict is subclassed,
            # or via _typeddict_new when TypedDict is instantiated. This way
            # TypedDict supports all three syntaxes described in its docstring.
            # Subclasses and instances of TypedDict return actual dictionaries
            # via _dict_new.
            ns['__new__'] = _typeddict_new if name == 'TypedDict' else _dict_new
            tp_dict = super(_TypedDictMeta, cls).__new__(cls, name, (dict,), ns)

            annotations = {}
            own_annotations = ns.get('__annotations__', {})
            own_annotation_keys = set(own_annotations.keys())
            msg = "TypedDict('Name', {f0: t0, f1: t1, ...}); each t must be a type"
            own_annotations = {
                n: typing._type_check(tp, msg) for n, tp in own_annotations.items()
            }
            required_keys = set()
            optional_keys = set()

            for base in bases:
                annotations.update(base.__dict__.get('__annotations__', {}))
                required_keys.update(base.__dict__.get('__required_keys__', ()))
                optional_keys.update(base.__dict__.get('__optional_keys__', ()))

            annotations.update(own_annotations)
            if total:
                required_keys.update(own_annotation_keys)
            else:
                optional_keys.update(own_annotation_keys)

            tp_dict.__annotations__ = annotations
            tp_dict.__required_keys__ = frozenset(required_keys)
            tp_dict.__optional_keys__ = frozenset(optional_keys)
            if not hasattr(tp_dict, '__total__'):
                tp_dict.__total__ = total
            return tp_dict

        __instancecheck__ = __subclasscheck__ = _check_fails

    TypedDict = _TypedDictMeta('TypedDict', (dict,), {})
    TypedDict.__module__ = __name__
    TypedDict.__doc__ = \
        """A simple typed name space. At runtime it is equivalent to a plain dict.

        TypedDict creates a dictionary type that expects all of its
        instances to have a certain set of keys, with each key
        associated with a value of a consistent type. This expectation
        is not checked at runtime but is only enforced by type checkers.
        Usage::

            class Point2D(TypedDict):
                x: int
                y: int
                label: str

            a: Point2D = {'x': 1, 'y': 2, 'label': 'good'}  # OK
            b: Point2D = {'z': 3, 'label': 'bad'}           # Fails type check

            assert Point2D(x=1, y=2, label='first') == dict(x=1, y=2, label='first')

        The type info can be accessed via the Point2D.__annotations__ dict, and
        the Point2D.__required_keys__ and Point2D.__optional_keys__ frozensets.
        TypedDict supports two additional equivalent forms::

            Point2D = TypedDict('Point2D', x=int, y=int, label=str)
            Point2D = TypedDict('Point2D', {'x': int, 'y': int, 'label': str})

        The class syntax is only supported in Python 3.6+, while two other
        syntax forms work for Python 2.7 and 3.2+
        """


# Python 3.9+ has PEP 593 (Annotated and modified get_type_hints)
if hasattr(typing, 'Annotated'):
    Annotated = typing.Annotated
    get_type_hints = typing.get_type_hints
    # Not exported and not a public API, but needed for get_origin() and get_args()
    # to work.
    _AnnotatedAlias = typing._AnnotatedAlias
elif PEP_560:
    class _AnnotatedAlias(typing._GenericAlias, _root=True):
        """Runtime representation of an annotated type.

        At its core 'Annotated[t, dec1, dec2, ...]' is an alias for the type 't'
        with extra annotations. The alias behaves like a normal typing alias,
        instantiating is the same as instantiating the underlying type, binding
        it to types is also the same.
        """
        def __init__(self, origin, metadata):
            if isinstance(origin, _AnnotatedAlias):
                metadata = origin.__metadata__ + metadata
                origin = origin.__origin__
            super().__init__(origin, origin)
            self.__metadata__ = metadata

        def copy_with(self, params):
            assert len(params) == 1
            new_type = params[0]
            return _AnnotatedAlias(new_type, self.__metadata__)

        def __repr__(self):
            return "typing_extensions.Annotated[{}, {}]".format(
                typing._type_repr(self.__origin__),
                ", ".join(repr(a) for a in self.__metadata__)
            )

        def __reduce__(self):
            return operator.getitem, (
                Annotated, (self.__origin__,) + self.__metadata__
            )

        def __eq__(self, other):
            if not isinstance(other, _AnnotatedAlias):
                return NotImplemented
            if self.__origin__ != other.__origin__:
                return False
            return self.__metadata__ == other.__metadata__

        def __hash__(self):
            return hash((self.__origin__, self.__metadata__))

    class Annotated:
        """Add context specific metadata to a type.

        Example: Annotated[int, runtime_check.Unsigned] indicates to the
        hypothetical runtime_check module that this type is an unsigned int.
        Every other consumer of this type can ignore this metadata and treat
        this type as int.

        The first argument to Annotated must be a valid type (and will be in
        the __origin__ field), the remaining arguments are kept as a tuple in
        the __extra__ field.

        Details:

        - It's an error to call `Annotated` with less than two arguments.
        - Nested Annotated are flattened::

            Annotated[Annotated[T, Ann1, Ann2], Ann3] == Annotated[T, Ann1, Ann2, Ann3]

        - Instantiating an annotated type is equivalent to instantiating the
        underlying type::

            Annotated[C, Ann1](5) == C(5)

        - Annotated can be used as a generic type alias::

            Optimized = Annotated[T, runtime.Optimize()]
            Optimized[int] == Annotated[int, runtime.Optimize()]

            OptimizedList = Annotated[List[T], runtime.Optimize()]
            OptimizedList[int] == Annotated[List[int], runtime.Optimize()]
        """

        __slots__ = ()

        def __new__(cls, *args, **kwargs):
            raise TypeError("Type Annotated cannot be instantiated.")

        @_tp_cache
        def __class_getitem__(cls, params):
            if not isinstance(params, tuple) or len(params) < 2:
                raise TypeError("Annotated[...] should be used "
                                "with at least two arguments (a type and an "
                                "annotation).")
            msg = "Annotated[t, ...]: t must be a type."
            origin = typing._type_check(params[0], msg)
            metadata = tuple(params[1:])
            return _AnnotatedAlias(origin, metadata)

        def __init_subclass__(cls, *args, **kwargs):
            raise TypeError(
                "Cannot subclass {}.Annotated".format(cls.__module__)
            )

    def _strip_annotations(t):
        """Strips the annotations from a given type.
        """
        if isinstance(t, _AnnotatedAlias):
            return _strip_annotations(t.__origin__)
        if isinstance(t, typing._GenericAlias):
            stripped_args = tuple(_strip_annotations(a) for a in t.__args__)
            if stripped_args == t.__args__:
                return t
            res = t.copy_with(stripped_args)
            res._special = t._special
            return res
        return t

    def get_type_hints(obj, globalns=None, localns=None, include_extras=False):
        """Return type hints for an object.

        This is often the same as obj.__annotations__, but it handles
        forward references encoded as string literals, adds Optional[t] if a
        default value equal to None is set and recursively replaces all
        'Annotated[T, ...]' with 'T' (unless 'include_extras=True').

        The argument may be a module, class, method, or function. The annotations
        are returned as a dictionary. For classes, annotations include also
        inherited members.

        TypeError is raised if the argument is not of a type that can contain
        annotations, and an empty dictionary is returned if no annotations are
        present.

        BEWARE -- the behavior of globalns and localns is counterintuitive
        (unless you are familiar with how eval() and exec() work).  The
        search order is locals first, then globals.

        - If no dict arguments are passed, an attempt is made to use the
          globals from obj (or the respective module's globals for classes),
          and these are also used as the locals.  If the object does not appear
          to have globals, an empty dictionary is used.

        - If one dict argument is passed, it is used for both globals and
          locals.

        - If two dict arguments are passed, they specify globals and
          locals, respectively.
        """
        hint = typing.get_type_hints(obj, globalns=globalns, localns=localns)
        if include_extras:
            return hint
        return {k: _strip_annotations(t) for k, t in hint.items()}

elif HAVE_ANNOTATED:

    def _is_dunder(name):
        """Returns True if name is a __dunder_variable_name__."""
        return len(name) > 4 and name.startswith('__') and name.endswith('__')

    # Prior to Python 3.7 types did not have `copy_with`. A lot of the equality
    # checks, argument expansion etc. are done on the _subs_tre. As a result we
    # can't provide a get_type_hints function that strips out annotations.

    class AnnotatedMeta(typing.GenericMeta):
        """Metaclass for Annotated"""

        def __new__(cls, name, bases, namespace, **kwargs):
            if any(b is not object for b in bases):
                raise TypeError("Cannot subclass " + str(Annotated))
            return super().__new__(cls, name, bases, namespace, **kwargs)

        @property
        def __metadata__(self):
            return self._subs_tree()[2]

        def _tree_repr(self, tree):
            cls, origin, metadata = tree
            if not isinstance(origin, tuple):
                tp_repr = typing._type_repr(origin)
            else:
                tp_repr = origin[0]._tree_repr(origin)
            metadata_reprs = ", ".join(repr(arg) for arg in metadata)
            return '%s[%s, %s]' % (cls, tp_repr, metadata_reprs)

        def _subs_tree(self, tvars=None, args=None):  # noqa
            if self is Annotated:
                return Annotated
            res = super()._subs_tree(tvars=tvars, args=args)
            # Flatten nested Annotated
            if isinstance(res[1], tuple) and res[1][0] is Annotated:
                sub_tp = res[1][1]
                sub_annot = res[1][2]
                return (Annotated, sub_tp, sub_annot + res[2])
            return res

        def _get_cons(self):
            """Return the class used to create instance of this type."""
            if self.__origin__ is None:
                raise TypeError("Cannot get the underlying type of a "
                                "non-specialized Annotated type.")
            tree = self._subs_tree()
            while isinstance(tree, tuple) and tree[0] is Annotated:
                tree = tree[1]
            if isinstance(tree, tuple):
                return tree[0]
            else:
                return tree

        @_tp_cache
        def __getitem__(self, params):
            if not isinstance(params, tuple):
                params = (params,)
            if self.__origin__ is not None:  # specializing an instantiated type
                return super().__getitem__(params)
            elif not isinstance(params, tuple) or len(params) < 2:
                raise TypeError("Annotated[...] should be instantiated "
                                "with at least two arguments (a type and an "
                                "annotation).")
            else:
                msg = "Annotated[t, ...]: t must be a type."
                tp = typing._type_check(params[0], msg)
                metadata = tuple(params[1:])
            return self.__class__(
                self.__name__,
                self.__bases__,
                _no_slots_copy(self.__dict__),
                tvars=_type_vars((tp,)),
                # Metadata is a tuple so it won't be touched by _replace_args et al.
                args=(tp, metadata),
                origin=self,
            )

        def __call__(self, *args, **kwargs):
            cons = self._get_cons()
            result = cons(*args, **kwargs)
            try:
                result.__orig_class__ = self
            except AttributeError:
                pass
            return result

        def __getattr__(self, attr):
            # For simplicity we just don't relay all dunder names
            if self.__origin__ is not None and not _is_dunder(attr):
                return getattr(self._get_cons(), attr)
            raise AttributeError(attr)

        def __setattr__(self, attr, value):
            if _is_dunder(attr) or attr.startswith('_abc_'):
                super().__setattr__(attr, value)
            elif self.__origin__ is None:
                raise AttributeError(attr)
            else:
                setattr(self._get_cons(), attr, value)

        def __instancecheck__(self, obj):
            raise TypeError("Annotated cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("Annotated cannot be used with issubclass().")

    class Annotated(metaclass=AnnotatedMeta):
        """Add context specific metadata to a type.

        Example: Annotated[int, runtime_check.Unsigned] indicates to the
        hypothetical runtime_check module that this type is an unsigned int.
        Every other consumer of this type can ignore this metadata and treat
        this type as int.

        The first argument to Annotated must be a valid type, the remaining
        arguments are kept as a tuple in the __metadata__ field.

        Details:

        - It's an error to call `Annotated` with less than two arguments.
        - Nested Annotated are flattened::

            Annotated[Annotated[T, Ann1, Ann2], Ann3] == Annotated[T, Ann1, Ann2, Ann3]

        - Instantiating an annotated type is equivalent to instantiating the
        underlying type::

            Annotated[C, Ann1](5) == C(5)

        - Annotated can be used as a generic type alias::

            Optimized = Annotated[T, runtime.Optimize()]
            Optimized[int] == Annotated[int, runtime.Optimize()]

            OptimizedList = Annotated[List[T], runtime.Optimize()]
            OptimizedList[int] == Annotated[List[int], runtime.Optimize()]
        """

# Python 3.8 has get_origin() and get_args() but those implementations aren't
# Annotated-aware, so we can't use those, only Python 3.9 versions will do.
if sys.version_info[:2] >= (3, 9):
    get_origin = typing.get_origin
    get_args = typing.get_args
elif PEP_560:
    from typing import _GenericAlias  # noqa

    def get_origin(tp):
        """Get the unsubscripted version of a type.

        This supports generic types, Callable, Tuple, Union, Literal, Final, ClassVar
        and Annotated. Return None for unsupported types. Examples::

            get_origin(Literal[42]) is Literal
            get_origin(int) is None
            get_origin(ClassVar[int]) is ClassVar
            get_origin(Generic) is Generic
            get_origin(Generic[T]) is Generic
            get_origin(Union[T, int]) is Union
            get_origin(List[Tuple[T, T]][int]) == list
        """
        if isinstance(tp, _AnnotatedAlias):
            return Annotated
        if isinstance(tp, _GenericAlias):
            return tp.__origin__
        if tp is Generic:
            return Generic
        return None

    def get_args(tp):
        """Get type arguments with all substitutions performed.

        For unions, basic simplifications used by Union constructor are performed.
        Examples::
            get_args(Dict[str, int]) == (str, int)
            get_args(int) == ()
            get_args(Union[int, Union[T, int], str][int]) == (int, str)
            get_args(Union[int, Tuple[T, int]][str]) == (int, Tuple[str, int])
            get_args(Callable[[], T][int]) == ([], int)
        """
        if isinstance(tp, _AnnotatedAlias):
            return (tp.__origin__,) + tp.__metadata__
        if isinstance(tp, _GenericAlias):
            res = tp.__args__
            if get_origin(tp) is collections.abc.Callable and res[0] is not Ellipsis:
                res = (list(res[:-1]), res[-1])
            return res
        return ()


if hasattr(typing, 'TypeAlias'):
    TypeAlias = typing.TypeAlias
elif sys.version_info[:2] >= (3, 9):
    class _TypeAliasForm(typing._SpecialForm, _root=True):
        def __repr__(self):
            return 'typing_extensions.' + self._name

    @_TypeAliasForm
    def TypeAlias(self, parameters):
        """Special marker indicating that an assignment should
        be recognized as a proper type alias definition by type
        checkers.

        For example::

            Predicate: TypeAlias = Callable[..., bool]

        It's invalid when used anywhere except as in the example above.
        """
        raise TypeError("{} is not subscriptable".format(self))

elif sys.version_info[:2] >= (3, 7):
    class _TypeAliasForm(typing._SpecialForm, _root=True):
        def __repr__(self):
            return 'typing_extensions.' + self._name

    TypeAlias = _TypeAliasForm('TypeAlias',
                               doc="""Special marker indicating that an assignment should
                               be recognized as a proper type alias definition by type
                               checkers.

                               For example::

                                   Predicate: TypeAlias = Callable[..., bool]

                               It's invalid when used anywhere except as in the example
                               above.""")

elif hasattr(typing, '_FinalTypingBase'):
    class _TypeAliasMeta(typing.TypingMeta):
        """Metaclass for TypeAlias"""

        def __repr__(self):
            return 'typing_extensions.TypeAlias'

    class _TypeAliasBase(typing._FinalTypingBase, metaclass=_TypeAliasMeta, _root=True):
        """Special marker indicating that an assignment should
        be recognized as a proper type alias definition by type
        checkers.

        For example::

            Predicate: TypeAlias = Callable[..., bool]

        It's invalid when used anywhere except as in the example above.
        """
        __slots__ = ()

        def __instancecheck__(self, obj):
            raise TypeError("TypeAlias cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("TypeAlias cannot be used with issubclass().")

        def __repr__(self):
            return 'typing_extensions.TypeAlias'

    TypeAlias = _TypeAliasBase(_root=True)
else:
    class _TypeAliasMeta(typing.TypingMeta):
        """Metaclass for TypeAlias"""

        def __instancecheck__(self, obj):
            raise TypeError("TypeAlias cannot be used with isinstance().")

        def __subclasscheck__(self, cls):
            raise TypeError("TypeAlias cannot be used with issubclass().")

        def __call__(self, *args, **kwargs):
            raise TypeError("Cannot instantiate TypeAlias")

    class TypeAlias(metaclass=_TypeAliasMeta, _root=True):
        """Special marker indicating that an assignment should
        be recognized as a proper type alias definition by type
        checkers.

        For example::

            Predicate: TypeAlias = Callable[..., bool]

        It's invalid when used anywhere except as in the example above.
        """
        __slots__ = ()




          

      

      

    

  

    
      
          
            
  Source code for pytext.builtin_task

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import glob
import importlib
import inspect
import os

from pytext.common.utils import eprint
from pytext.config.component import register_tasks
from pytext.task.disjoint_multitask import DisjointMultitask, NewDisjointMultitask
from pytext.task.new_task import NewTask
from pytext.task.task import Task_Deprecated
from pytext.task.tasks import (
    BertPairRegressionTask,
    DocumentClassificationTask,
    DocumentRegressionTask,
    EnsembleTask,
    IntentSlotTask,
    LMTask,
    MaskedLMTask,
    NewBertClassificationTask,
    NewBertPairClassificationTask,
    PairwiseClassificationTask,
    PairwiseRegressionTask,
    QueryDocumentPairwiseRankingTask,
    SemanticParsingTask,
    SeqNNTask,
    SquadQATask,
    WordTaggingTask,
)
from pytext.utils.file_io import PathManager


USER_TASKS_DIR = "user_tasks"


[docs]def add_include(path):
    """
    Import tasks (and associated components) from the folder name.
    """
    eprint("Including:", path)
    modules = glob.glob(os.path.join(path, "*.py"))
    all = [
        os.path.basename(f)[:-3].replace("/", ".")
        for f in modules
        if PathManager.isfile(f) and not f.endswith("__init__.py")
    ]
    for mod_name in all:
        mod_path = path.replace("/", ".") + "." + mod_name
        eprint("... importing module:", mod_path)
        my_module = importlib.import_module(mod_path)

        for m in inspect.getmembers(my_module, inspect.isclass):
            if m[1].__module__ != mod_path:
                pass
            elif Task_Deprecated in m[1].__bases__ or NewTask in m[1].__bases__:
                eprint("... task:", m[1].__name__)
                register_tasks(m[1])
            else:
                eprint("... importing:", m[1])
                importlib.import_module(mod_path, m[1])



[docs]def register_builtin_tasks():
    register_tasks(
        (
            BertPairRegressionTask,
            DisjointMultitask,
            DocumentClassificationTask,
            DocumentRegressionTask,
            EnsembleTask,
            IntentSlotTask,
            LMTask,
            MaskedLMTask,
            NewBertClassificationTask,
            NewBertPairClassificationTask,
            NewDisjointMultitask,
            PairwiseClassificationTask,
            PairwiseRegressionTask,
            QueryDocumentPairwiseRankingTask,
            SemanticParsingTask,
            SeqNNTask,
            SquadQATask,
            WordTaggingTask,
        )
    )





          

      

      

    

  

    
      
          
            
  Source code for pytext.main

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import json
import pprint
import sys
import tempfile
from importlib import import_module
from pydoc import locate
from typing import Dict, List, Optional, Union

import click
import torch
from pytext import create_predictor
from pytext.builtin_task import add_include
from pytext.common.utils import eprint
from pytext.config import LATEST_VERSION, ExportConfig, PyTextConfig
from pytext.config.component import register_tasks
from pytext.config.config_adapter import upgrade_to_latest
from pytext.config.serialize import (
    config_from_json,
    config_to_json,
    parse_config,
    pytext_config_from_json,
)
from pytext.config.utils import find_param, replace_param
from pytext.data.data_handler import CommonMetadata
from pytext.metric_reporters.channel import Channel, TensorBoardChannel
from pytext.PreprocessingMap.ttypes import ModelType
from pytext.task import load
from pytext.utils.documentation import (
    ROOT_CONFIG,
    find_config_class,
    get_subclasses,
    pretty_print_config_class,
    replace_components,
)
from pytext.utils.file_io import PathManager
from pytext.workflow import (
    export_saved_model_to_caffe2,
    export_saved_model_to_torchscript,
    get_logits as workflow_get_logits,
    prepare_task_metadata,
    save_pytext_snapshot as workflow_save_pytext_snapshot,
    test_model_from_snapshot_path,
    train_model,
)
from torch.multiprocessing.spawn import spawn


[docs]class Attrs:
    def __repr__(self):
        return f"Attrs({', '.join(f'{k}={v}' for k, v in vars(self).items())})"



def _validate_export_json_config(export_json_config):
    """Validate if the input export_json_config (PyTextConfig in JSON object) only has
    export section config and a version number.
    """
    assert (export_json_config.keys() <= {"export", "version", "read_chunk_size"}) or (
        export_json_config.keys() <= {"export_list", "version", "read_chunk_size"}
    ), (
        "The export-json config should only contain fields (export or export_list),  version and read_chunk_size. Got "
        f"{export_json_config.keys()}"
    )

    if "export" in export_json_config.keys():
        for key in export_json_config["export"]:
            assert (
                key in ExportConfig.__annotations__.keys()
            ), f"Field {key} in the export json is not found in the ExportConfig class."
    else:  # export_list instead of export
        assert "export_list" in export_json_config.keys()
        found_model_type = None
        export_cfgs = export_json_config["export_list"]
        for export_config in export_cfgs:
            for key in export_config:
                assert (
                    key in ExportConfig.__annotations__.keys()
                ), f"Field {key} in the export json is not found in the ExportConfig class."
            this_model_type = (
                ModelType.PYTORCH
                if "export_pytorch_path" in export_config
                else ModelType.CAFFE2
            )
            assert (found_model_type is None) or (found_model_type == this_model_type)
            if found_model_type is None:
                found_model_type = this_model_type


def _load_and_validate_export_json_config(export_json):
    with PathManager.open(export_json) as fp:
        export_json_config = json.load(fp)
        if "config" in export_json_config:
            export_json_config = export_json_config["config"]
        export_json_config = upgrade_to_latest(export_json_config)
        _validate_export_json_config(export_json_config)
        return export_json_config


[docs]def train_model_distributed(config, metric_channels: Optional[List[Channel]]):
    assert (
        config.use_cuda_if_available and torch.cuda.is_available()
    ) or config.distributed_world_size == 1, (
        "distributed training is only available for GPU training"
    )
    assert (
        config.distributed_world_size == 1
        or config.distributed_world_size <= torch.cuda.device_count()
    ), (
        f"Only {torch.cuda.device_count()} GPUs are available, "
        f"{config.distributed_world_size} GPUs were requested"
    )

    print(f"\n=== Starting training, World size is {config.distributed_world_size}")
    if not config.use_cuda_if_available or not torch.cuda.is_available():
        run_single(
            rank=0,
            config_json=config_to_json(PyTextConfig, config),
            world_size=1,
            dist_init_method=None,
            metadata=None,
            metric_channels=metric_channels,
        )
    else:
        with tempfile.NamedTemporaryFile(
            delete=False, suffix=".dist_sync"
        ) as sync_file:
            dist_init_method = "file://" + sync_file.name
            metadata = prepare_task_metadata(config)
            spawn(
                run_single,
                (
                    config_to_json(PyTextConfig, config),
                    config.distributed_world_size,
                    dist_init_method,
                    metadata,
                    [],
                ),
                config.distributed_world_size,
            )



[docs]def run_single(
    rank: int,
    config_json: str,
    world_size: int,
    dist_init_method: Optional[str],
    metadata: Optional[Union[Dict[str, CommonMetadata], CommonMetadata]],
    metric_channels: Optional[List[Channel]],
):
    config = pytext_config_from_json(config_json)
    if rank != 0:
        metric_channels = []

    train_model(
        config=config,
        dist_init_url=dist_init_method,
        device_id=rank,
        rank=rank,
        world_size=world_size,
        metric_channels=metric_channels,
        metadata=metadata,
    )



[docs]def gen_config_impl(task_name, *args, **kwargs):
    # import the classes required by parameters
    requested_classes = [locate(opt) for opt in args] + [locate(task_name)]
    register_tasks(requested_classes)

    task_class_set = find_config_class(task_name)
    if not task_class_set:
        raise Exception(
            f"Unknown task class: {task_name} " "(try fully qualified class name?)"
        )
    elif len(task_class_set) > 1:
        raise Exception(f"Multiple tasks named {task_name}: {task_class_set}")

    task_class = next(iter(task_class_set))
    task_config = getattr(task_class, "example_config", task_class.Config)
    root = PyTextConfig(task=task_config(), version=LATEST_VERSION)
    eprint("INFO - Applying task option:", task_class.__name__)

    # Use components in args instead of defaults
    for opt in args:
        if "=" in opt:
            param_path, value = opt.split("=", 1)
            kwargs[param_path] = value
            continue
        replace_class_set = find_config_class(opt)
        if not replace_class_set:
            raise Exception(f"Not a component class: {opt}")
        elif len(replace_class_set) > 1:
            raise Exception(f"Multiple component named {opt}: {replace_class_set}")
        replace_class = next(iter(replace_class_set))
        found = replace_components(root, opt, get_subclasses(replace_class))
        if found:
            eprint("INFO - Applying class option:", ".".join(reversed(found)), "=", opt)
            obj = root
            for k in reversed(found[1:]):
                obj = getattr(obj, k)
            if hasattr(replace_class, "Config"):
                setattr(obj, found[0], replace_class.Config())
            else:
                setattr(obj, found[0], replace_class())
        else:
            raise Exception(f"Unknown class option: {opt}")

    # Use parameters in kwargs instead of defaults
    for param_path, value in kwargs.items():
        found = find_param(root, "." + param_path)
        if len(found) == 1:
            eprint("INFO - Applying parameter option to", found[0], "=", value)
            replace_param(root, found[0].split("."), value)
        elif not found:
            raise Exception(f"Unknown parameter option: {param_path}")
        else:
            raise Exception(
                f"Multiple possibilities for {param_path}: {', '.join(found)}"
            )

    return root



@click.group()
@click.option(
    "--include", multiple=True, help="directory containing custom python classes"
)
@click.option("--config-file", default="")
@click.option("--config-json", default="")
@click.option(
    "--config-module", default="", help="python module that contains the config object"
)
@click.pass_context
def main(context, config_file, config_json, config_module, include):
    """Configs can be passed by file or directly from json.
    If neither --config-file or --config-json is passed,
    attempts to read the file from stdin.

    Example:

      pytext train < demo/configs/docnn.json
    """
    for path in include or []:
        # remove possible trailing / from autocomplete in --include
        add_include(path.rstrip("/"))

    context.obj = Attrs()
    context.obj.include = include

    def load_config():
        # Cache the config object so it can be accessed multiple times
        if not hasattr(context.obj, "config"):
            if config_module:
                context.obj.config = import_module(config_module).config
            else:
                if config_file:
                    with PathManager.open(config_file) as fp:
                        config = json.load(fp)
                elif config_json:
                    config = json.loads(config_json)
                else:
                    eprint("No config file specified, reading from stdin")
                    config = json.load(sys.stdin)
                # before parsing the config, include the custom components
                for path in config.get("include_dirs", None) or []:
                    add_include(path.rstrip("/"))
                context.obj.config = parse_config(config)
        return context.obj.config

    context.obj.load_config = load_config


@main.command(help="Print help information on a config parameter")
@click.argument("class_name", default=ROOT_CONFIG)
@click.pass_context
def help_config(context, class_name):
    """
    Find all the classes matching `class_name`, and
    pretty-print each matching class field members (non-recursively).
    """
    found_classes = find_config_class(class_name)
    if found_classes:
        for obj in found_classes:
            pretty_print_config_class(obj)
            print()
    else:
        raise Exception(f"Unknown component name: {class_name}")


@main.command(help="Generate a config JSON file with default values.")
@click.argument("task_name")
@click.argument("options", nargs=-1)
@click.pass_context
def gen_default_config(context, task_name, options):
    """
    Generate a config for `task_name` with default values.
    Optionally, override the defaults by passing your desired
    components as `options`.
    """
    try:
        cfg = gen_config_impl(task_name, *options)
    except TypeError as ex:
        eprint(
            "ERROR - Cannot create this config",
            "because some fields don't have a default value:",
            ex,
        )
        sys.exit(-1)

    # add the --include to the config generated
    if context.obj.include:
        if cfg.include_dirs is None:
            cfg.include_dirs = []
        for path in context.obj.include:
            cfg.include_dirs.append(path.rstrip("/"))

    cfg_json = config_to_json(PyTextConfig, cfg)
    print(json.dumps(cfg_json, sort_keys=True, indent=2))


@main.command(help="Update a config JSON file to lastest version.")
@click.pass_context
def update_config(context):
    """
    Load a config file, update to latest version and prints the result.
    """
    config = context.obj.load_config()
    config_json = config_to_json(PyTextConfig, config)
    print(json.dumps(config_json, sort_keys=True, indent=2))


@main.command()
@click.option(
    "--model-snapshot",
    default="",
    help="load model snapshot and test configuration from this file",
)
@click.option("--test-path", default="", help="path to test data")
@click.option(
    "--use-cuda/--no-cuda",
    default=None,
    help="Run supported parts of the model on GPU if available.",
)
@click.option(
    "--use-tensorboard/--no-tensorboard",
    default=True,
    help="Whether to visualize test metrics using TensorBoard.",
)
@click.option(
    "--field_names",
    default=None,
    help="""Field names for the test-path. If this is not set, the first line of
         each file will be assumed to be a header containing the field names.""",
)
@click.pass_context
def test(context, model_snapshot, test_path, use_cuda, use_tensorboard, field_names):
    """Test a trained model snapshot.

    If model-snapshot is provided, the models and configuration will then be
    loaded from the snapshot rather than any passed config file.
    Otherwise, a config file will be loaded.
    """
    model_snapshot, use_cuda, use_tensorboard = _get_model_snapshot(
        context, model_snapshot, use_cuda, use_tensorboard
    )
    print("\n=== Starting testing...")
    metric_channels = []
    if use_tensorboard:
        metric_channels.append(TensorBoardChannel())
    try:
        test_model_from_snapshot_path(
            model_snapshot,
            use_cuda,
            test_path,
            metric_channels,
            field_names=field_names,
        )
    finally:
        for mc in metric_channels:
            mc.close()


def _get_model_snapshot(context, model_snapshot, use_cuda, use_tensorboard):
    if model_snapshot:
        print(f"Loading model snapshot and config from {model_snapshot}")
        if use_cuda is None:
            raise Exception(
                "if --model-snapshot is set --use-cuda/--no-cuda must be set"
            )
    else:
        print(f"No model snapshot provided, loading from config")
        config = context.obj.load_config()
        model_snapshot = config.save_snapshot_path
        use_cuda = config.use_cuda_if_available and getattr(
            config, "use_cuda_for_testing", True
        )
        use_tensorboard = config.use_tensorboard
        print(f"Configured model snapshot {model_snapshot}")
    return model_snapshot, use_cuda, use_tensorboard


@main.command()
@click.pass_context
def train(context):
    """Train a model and save the best snapshot."""

    config = context.obj.load_config()
    print("\n===Starting training...")
    metric_channels = []
    if config.use_tensorboard:
        metric_channels.append(TensorBoardChannel())
    try:
        if config.distributed_world_size == 1:
            train_model(config, metric_channels=metric_channels)
        else:
            train_model_distributed(config, metric_channels)
        print("\n=== Starting testing...")
        test_model_from_snapshot_path(
            config.save_snapshot_path,
            config.use_cuda_if_available,
            test_path=None,
            metric_channels=metric_channels,
        )
    finally:
        for mc in metric_channels:
            mc.close()


@main.command()
@click.option("--export-json", help="the path to the export options in JSON format.")
@click.option("--model", help="the pytext snapshot model file to load")
@click.option("--output-path", help="where to save the exported caffe2 model")
@click.option("--output-onnx-path", help="where to save the exported onnx model")
@click.pass_context
def export(context, export_json, model, output_path, output_onnx_path):
    """Convert a pytext model snapshot to a caffe2 model."""
    # only populate from export_json if no export option is configured from the command line.
    if export_json:
        if not output_path and not output_onnx_path:
            export_json_config = _load_and_validate_export_json_config(export_json)
            export_section_config = export_json_config["export"]
            if "export_caffe2_path" in export_section_config:
                output_path = export_section_config["export_caffe2_path"]
            if "export_onnx_path" in export_section_config:
                output_onnx_path = export_section_config["export_onnx_path"]
        else:
            print(
                "the export-json config is ignored because export options are found the command line"
            )
    config = context.obj.load_config()
    model = model or config.save_snapshot_path
    if config.export:
        output_path = output_path or config.export_caffe2_path
        output_onnx_path = output_onnx_path or config.export_onnx_path
        print(
            f"Exporting {model} to caffe2 file: {output_path} and onnx file: {output_onnx_path}"
        )
        export_saved_model_to_caffe2(model, output_path, output_onnx_path)
    else:
        for idx in range(0, len(config.export_list)):
            output_path = output_path or config.get_export_caffe2_path(idx)
            output_onnx_path = output_onnx_path or config.get_export_onnx_path(idx)
            print(
                f"Exporting {model} to caffe2 file: {output_path} and onnx file: {output_onnx_path}"
            )
            export_saved_model_to_caffe2(model, output_path, output_onnx_path)


@main.command()
@click.option("--export-json", help="the path to the export options in JSON format.")
@click.option("--model", help="the pytext snapshot model file to load")
@click.option("--output-path", help="where to save the exported torchscript model")
@click.option("--quantize", help="whether to quantize the model")
@click.option("--target", help="specify the name of a single model to export")
@click.pass_context
def torchscript_export(context, export_json, model, output_path, quantize, target):
    """Convert a pytext model snapshot to a torchscript model."""
    export_cfg = ExportConfig()
    # only populate from export_json if no export option is configured from the command line.
    if export_json:
        export_json_config = _load_and_validate_export_json_config(export_json)

        read_chunk_size = export_json_config.pop("read_chunk_size", None)
        if read_chunk_size is not None:
            print("Warning: Ignoring read_chunk_size.")

        if export_json_config.get("read_chunk_size", None) is not None:
            print("Error: Do not know what to do with read_chunk_size.  Ignoring.")

        if "export" in export_json_config.keys():
            export_cfgs = [export_json_config["export"]]
        else:
            export_cfgs = export_json_config["export_list"]

        if target:
            print(
                "A single export was specified in the command line. Filtering out all other export options"
            )
            export_cfgs = [cfg for cfg in export_cfgs if cfg["target"] == target]
            if export_cfgs == []:
                print(
                    "No ExportConfig matches the target name specified in the command line."
                )

        for partial_export_cfg in export_cfgs:
            if not quantize and not output_path:
                export_cfg = config_from_json(ExportConfig, partial_export_cfg)
            else:
                print(
                    "the export-json config is ignored because export options are found the command line"
                )
                export_cfg = config_from_json(
                    ExportConfig,
                    partial_export_cfg,
                    ("export_caffe2_path", "export_onnx_path"),
                )
                export_cfg.torchscript_quantize = quantize
            # if config has export_torchscript_path, use export_torchscript_path from config, otherwise keep the default from CLI
            if export_cfg.export_torchscript_path is not None:
                output_path = export_cfg.export_torchscript_path
            if not model or not output_path:
                config = context.obj.load_config()
                model = model or config.save_snapshot_path
                output_path = output_path or f"{config.save_snapshot_path}.torchscript"

            print(f"Exporting {model} to torchscript file: {output_path}")
            print(export_cfg)
            export_saved_model_to_torchscript(model, output_path, export_cfg)


@main.command()
@click.option("--exported-model", help="where to load the exported model")
@click.pass_context
def predict(context, exported_model):
    """Start a repl executing examples against a caffe2 model."""
    config = context.obj.load_config()
    print(f"Loading model from {exported_model or config.export_caffe2_path}")
    predictor = create_predictor(config, exported_model)

    print(f"Model loaded, reading example JSON from stdin")
    for line in sys.stdin.readlines():
        input = json.loads(line)
        predictions = predictor(input)
        pprint.pprint(predictions)


@main.command()
@click.option("--model-file", help="where to load the pytorch model")
@click.pass_context
def predict_py(context, model_file):
    """
    Start a repl executing examples against a PyTorch model.
    Example is in json format with names being the same with column_to_read
    in model training config
    """
    task, train_config, _training_state = load(model_file)
    while True:
        try:
            line = input(
                "please input a json example, the names should be the same with "
                + "column_to_read in model training config: \n"
            )
            if line:
                pprint.pprint(task.predict([json.loads(line)])[0])
        except EOFError:
            break


@main.command()
@click.option(
    "--model-snapshot",
    default="",
    help="load model snapshot and test configuration from this file",
)
@click.option("--test-path", default="", help="path to test data")
@click.option("--output-path", default="", help="path to save logits")
@click.option(
    "--use-cuda/--no-cuda",
    default=None,
    help="Run supported parts of the model on GPU if available.",
)
@click.option(
    "--field_names",
    default=None,
    help="""Field names for the test-path. If this is not set, the first line of
         each file will be assumed to be a header containing the field names.""",
)
@click.option(
    "--dump-raw-input/--no-dump-raw-input",
    default=False,
    help="Store the input data as a column in the output file.",
)
@click.option(
    "--batch-size",
    default=16,
    show_default=True,
    help="The batch size. Bigger batch sizes lead to better GPU utlization",
)
@click.option(
    "--ndigits-precision",
    default=0,
    show_default=True,
    help="""The digists precision of serialized floats.
    The default 0 means don't round float and results a larger output file.""",
)
@click.option(
    "--output-columns",
    type=str,
    default=None,
    help="""If the model returns mutliple outputs, only the output-columns will be kept.
    Takes a comma separated list of integers. By default all outputs are written.""",
)
@click.option(
    "--use-gzip/--no-gzip",
    default=False,
    help="Using gzip significantly reduces the output size by 3-4x",
)
@click.option("--device-id", default=0, show_default=True, help="""CUDA device id.""")
@click.pass_context
def get_logits(
    context,
    model_snapshot,
    test_path,
    use_cuda,
    output_path,
    field_names,
    dump_raw_input,
    batch_size,
    ndigits_precision,
    output_columns,
    use_gzip,
    device_id,
):
    """print logits from  a trained model snapshot to output_path"""

    model_snapshot, use_cuda, _ = _get_model_snapshot(
        context, model_snapshot, use_cuda, False
    )
    if output_columns:
        output_columns = [int(x) for x in output_columns.split(",")]

    print("\n=== Starting get_logits...")
    workflow_get_logits(
        model_snapshot,
        use_cuda,
        output_path,
        test_path,
        field_names,
        dump_raw_input,
        batch_size,
        ndigits_precision,
        output_columns,
        use_gzip,
        device_id,
    )


@main.command()
@click.pass_context
def save_pytext_snapshot(context):
    """Load a PyText task and save snapshot for later use.
    This is helpful when you want to plug in a pretrained encoder in a PyText
    task and either test or generate logits using the task.
    """
    config = context.obj.load_config()
    workflow_save_pytext_snapshot(config)


if __name__ == "__main__":
    main()




          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools
from collections import defaultdict
from json import dumps as json_dumps
from typing import (
    Any,
    DefaultDict,
    Dict,
    List,
    NamedTuple,
    Optional,
    Sequence,
    Tuple,
    Union,
)

import numpy as np
from pytext.common.constants import SpecialTokens
from pytext.utils import cuda
from pytext.utils.ascii_table import ascii_table


NAN_LABELS = [SpecialTokens.UNK, SpecialTokens.PAD]
RECALL_AT_PRECISION_THRESHOLDS = [0.2, 0.4, 0.6, 0.8, 0.9]
PRECISION_AT_RECALL_THRESHOLDS = [0.2, 0.4, 0.6, 0.8, 0.9]

"""
Basic metric classes and functions for single-label prediction problems.
Extending to multi-label support
"""


[docs]class LabelPrediction(NamedTuple):
    """
    Label predictions of an example.

    Attributes:
        label_scores: Confidence scores that each label receives.
        predicted_label: Index of the predicted label. This is usually the label with
            the highest confidence score in label_scores.
        expected_label: Index of the true label.
    """

    label_scores: List[float]
    predicted_label: int
    expected_label: int



[docs]class LabelListPrediction(NamedTuple):
    """
    Label list predictions of an example.

    Attributes:
        label_scores: Confidence scores that each label receives.
        predicted_label: List of indices of the predicted label.
        expected_label: List of indices of the true label.
    """

    label_scores: List[float]
    predicted_label: List[int]
    expected_label: List[int]



[docs]class PRF1Scores(NamedTuple):
    """
    Precision/recall/F1 scores for a collection of predictions.

    Attributes:
        true_positives: Number of true positives.
        false_positives: Number of false positives.
        false_negatives: Number of false negatives.
        precision: TP / (TP + FP).
        recall: TP / (TP + FN).
        f1: 2 * TP / (2 * TP + FP + FN).
    """

    true_positives: int
    false_positives: int
    false_negatives: int
    precision: float
    recall: float
    f1: float



[docs]class SoftClassificationMetrics(NamedTuple):
    """
    Classification scores that are independent of thresholds.
    """

    average_precision: float
    recall_at_precision: Dict[float, float]
    decision_thresh_at_precision: Dict[float, float]
    precision_at_recall: Dict[float, float]
    decision_thresh_at_recall: Dict[float, float]
    roc_auc: Optional[float]



[docs]class MultiLabelSoftClassificationMetrics(NamedTuple):
    """
    Classification scores that are independent of thresholds.
    """

    average_label_precision: Dict[str, float]
    average_overall_precision: float
    average_label_recall: Dict[str, float]
    average_overall_recall: float
    recall_at_precision: Dict[str, Dict[str, Dict[float, float]]]
    decision_thresh_at_precision: Dict[str, Dict[str, Dict[float, float]]]
    precision_at_recall: Dict[str, Dict[str, Dict[float, float]]]
    decision_thresh_at_recall: Dict[str, Dict[str, Dict[float, float]]]
    roc_auc: Optional[Dict[Optional[str], Optional[Dict[str, Optional[float]]]]]
    average_overall_auc: float
    label_accuracy: Dict[str, float]
    average_overall_accuracy: float



[docs]class MacroPRF1Scores(NamedTuple):
    """
    Macro precision/recall/F1 scores (averages across each label).

    Attributes:
        num_label: Number of distinct labels.
        precision: Equally weighted average of precisions for each label.
        recall: Equally weighted average of recalls for each label.
        f1: Equally weighted average of F1 scores for each label.
    """

    num_labels: int
    precision: float
    recall: float
    f1: float



[docs]class MacroPRF1Metrics(NamedTuple):
    """
    Aggregated metric class for macro precision/recall/F1 scores.

    Attributes:
        per_label_scores: Mapping from label string to the corresponding
            precision/recall/F1 scores.
        macro_scores: Macro precision/recall/F1 scores across the labels in
            `per_label_scores`.
    """

    per_label_scores: Dict[str, PRF1Scores]
    macro_scores: MacroPRF1Scores

[docs]    def print_metrics(self, indentation="") -> None:
        print(
            ascii_table(
                [
                    {
                        "label": label,
                        "precision": f"{metrics.precision:.2f}",
                        "recall": f"{metrics.recall:.2f}",
                        "f1": f"{metrics.f1:.2f}",
                        "support": metrics.true_positives + metrics.false_negatives,
                    }
                    for label, metrics in sorted(self.per_label_scores.items())
                ],
                human_column_names={
                    "label": "Label",
                    "precision": "Precision",
                    "recall": "Recall",
                    "f1": "F1",
                    "support": "Support",
                },
                footer={
                    "label": "Overall macro scores",
                    "precision": f"{self.macro_scores.precision:.2f}",
                    "recall": f"{self.macro_scores.recall:.2f}",
                    "f1": f"{self.macro_scores.f1:.2f}",
                },
                alignments={"label": "<"},
                indentation=indentation,
            )
        )




[docs]class PRF1Metrics(NamedTuple):
    """
    Metric class for all types of precision/recall/F1 scores.

    Attributes:
        per_label_scores: Map from label string to the corresponding precision/recall/F1
            scores.
        macro_scores: Macro precision/recall/F1 scores across the labels in
            `per_label_scores`.
        micro_scores: Micro (regular) precision/recall/F1 scores for the same
            collection of predictions.
    """

    per_label_scores: Dict[str, PRF1Scores]
    macro_scores: MacroPRF1Scores
    micro_scores: PRF1Scores

[docs]    def print_metrics(self) -> None:
        res = (
            f"\t{'Per label scores':<40}"
            f"\t{'Precision':<10}"
            f"\t{'Recall':<10}"
            f"\t{'F1':<10}"
            f"\t{'Support':<10}\n\n"
        )
        for label, label_metrics in self.per_label_scores.items():
            support = label_metrics.true_positives + label_metrics.false_negatives
            res += (
                f"\t{label:<40}"
                f"\t{label_metrics.precision * 100:<10.3f}"
                f"\t{label_metrics.recall * 100:<10.3f}"
                f"\t{label_metrics.f1 * 100:<10.3f}"
                f"\t{support:<10}\n"
            )
        support = self.micro_scores.true_positives + self.micro_scores.false_negatives
        res += (
            f"\n\t{'Overall micro scores':<40}"
            f"\t{self.micro_scores.precision * 100:<10.3f}"
            f"\t{self.micro_scores.recall * 100:<10.3f}"
            f"\t{self.micro_scores.f1 * 100:<10.3f}"
            f"\t{support:<10}\n"
        )
        res += (
            f"\t{'Overall macro scores':<40}"
            f"\t{self.macro_scores.precision * 100:<10.3f}"
            f"\t{self.macro_scores.recall * 100:<10.3f}"
            f"\t{self.macro_scores.f1 * 100:<10.3f}\n"
        )
        print(res)




[docs]class ClassificationMetrics(NamedTuple):
    """
    Metric class for various classification metrics.

    Attributes:
        accuracy: Overall accuracy of predictions.
        macro_prf1_metrics: Macro precision/recall/F1 scores.
        per_label_soft_scores: Per label soft metrics.
        mcc: Matthews correlation coefficient.
        roc_auc: Area under the Receiver Operating Characteristic curve.
        loss: Training loss (only used for selecting best model, no need to print).
    """

    accuracy: float
    macro_prf1_metrics: MacroPRF1Metrics
    per_label_soft_scores: Optional[Dict[str, SoftClassificationMetrics]]
    mcc: Optional[float]
    roc_auc: Optional[float]
    loss: float

[docs]    def print_metrics(self, report_pep=False) -> None:
        print(f"Accuracy: {self.accuracy * 100:.2f}")
        print("\nSoft Metrics:")
        if self.per_label_soft_scores:
            soft_scores = [
                {
                    "label": label,
                    "avg_pr": f"{metrics.average_precision:.3f}",
                    "roc_auc": f"{(metrics.roc_auc or 0.0):.3f}",
                }
                for label, metrics in sorted(self.per_label_soft_scores.items())
            ]
            columns = {
                "label": "Label",
                "avg_pr": "Average precision",
                "roc_auc": "ROC AUC",
            }
            print(ascii_table(soft_scores, columns))
            print("\nRecall at Precision")
            r_at_p_thresholds = set(
                itertools.chain.from_iterable(
                    metrics.recall_at_precision
                    for metrics in self.per_label_soft_scores.values()
                )
            )
            print(
                ascii_table(
                    (
                        dict(
                            {"label": label},
                            **{
                                str(p): f"{r:.3f}"
                                for p, r in metrics.recall_at_precision.items()
                            },
                        )
                        for label, metrics in sorted(self.per_label_soft_scores.items())
                    ),
                    dict(
                        {"label": "Label"},
                        **{str(t): f"R@P {t}" for t in r_at_p_thresholds},
                    ),
                    alignments={"label": "<"},
                )
            )
            print("\nPrecision at Recall")
            p_at_r_thresholds = set(
                itertools.chain.from_iterable(
                    metrics.precision_at_recall
                    for metrics in self.per_label_soft_scores.values()
                )
            )
            print(
                ascii_table(
                    (
                        dict(
                            {"label": label},
                            **{
                                str(p): f"{r:.3f}"
                                for p, r in metrics.precision_at_recall.items()
                            },
                        )
                        for label, metrics in sorted(self.per_label_soft_scores.items())
                    ),
                    dict(
                        {"label": "Label"},
                        **{str(t): f"P@R {t}" for t in p_at_r_thresholds},
                    ),
                    alignments={"label": "<"},
                )
            )
        if self.mcc:
            print(f"\nMatthews correlation coefficient: {self.mcc :.3f}")
        if self.roc_auc:
            print(f"\nROC AUC: {self.roc_auc:.3f}")
        if report_pep:
            self.print_pep()


[docs]    def print_pep(self):
        metrics = {"Accuracy": f"{self.accuracy * 100:.2f}"}
        if self.roc_auc:
            metrics["ROC AUC"] = f"{self.roc_auc :.3f}"
        for key, value in metrics.items():
            info = {"type": "NET", "metric": key, "unit": "None", "value": value}
            print("PyTorchObserver " + json_dumps(info))




[docs]class Confusions:
    """
    Confusion information for a collection of predictions.

    Attributes:
        TP: Number of true positives.
        FP: Number of false positives.
        FN: Number of false negatives.
    """

    __slots__ = "TP", "FP", "FN"

    def __init__(self, TP: int = 0, FP: int = 0, FN: int = 0) -> None:
        self.TP: int = TP
        self.FP: int = FP
        self.FN: int = FN

    def __eq__(self, other: Any) -> bool:
        if not isinstance(other, Confusions):
            return NotImplemented
        return self.TP == other.TP and self.FP == other.FP and self.FN == other.FN

    def __add__(self, other: "Confusions") -> "Confusions":
        return Confusions(
            TP=self.TP + other.TP, FP=self.FP + other.FP, FN=self.FN + other.FN
        )

    def __iadd__(self, other: "Confusions") -> "Confusions":
        self.TP += other.TP
        self.FP += other.FP
        self.FN += other.FN
        return self

    def _asdict(self) -> Dict:
        return {"TP": self.TP, "FP": self.FP, "FN": self.FN}

[docs]    def compute_metrics(self) -> PRF1Scores:
        precision, recall, f1 = compute_prf1(self.TP, self.FP, self.FN)
        return PRF1Scores(
            true_positives=self.TP,
            false_positives=self.FP,
            false_negatives=self.FN,
            precision=precision,
            recall=recall,
            f1=f1,
        )




[docs]class PerLabelConfusions:
    """
    Per label confusion information.

    Attributes:
        label_confusions_map: Map from label string to the corresponding confusion
            counts.
    """

    __slots__ = "label_confusions_map"

    def __init__(self) -> None:
        self.label_confusions_map: DefaultDict[str, Confusions] = defaultdict(
            Confusions
        )

[docs]    def update(self, label: str, item: str, count: int) -> None:
        """
        Increase one of TP, FP or FN count for a label by certain amount.

        Args:
            label: Label to be modified.
            item: Type of count to be modified, should be one of "TP", "FP" or "FN".
            count: Amount to be added to the count.

        Returns:
            None
        """
        confusions = self.label_confusions_map[label]
        setattr(confusions, item, getattr(confusions, item) + count)


[docs]    def compute_metrics(self) -> MacroPRF1Metrics:
        per_label_scores: Dict[str, PRF1Scores] = {}
        precision_sum, recall_sum, f1_sum = 0.0, 0.0, 0.0
        for label, confusions in sorted(self.label_confusions_map.items()):
            scores = confusions.compute_metrics()
            per_label_scores[label] = scores
            if confusions.TP + confusions.FN > 0:
                precision_sum += scores.precision
                recall_sum += scores.recall
                f1_sum += scores.f1
        num_labels = len(self.label_confusions_map)
        return MacroPRF1Metrics(
            per_label_scores=per_label_scores,
            macro_scores=MacroPRF1Scores(
                num_labels=num_labels,
                precision=safe_division(precision_sum, num_labels),
                recall=safe_division(recall_sum, num_labels),
                f1=safe_division(f1_sum, num_labels),
            ),
        )




[docs]class AllConfusions:
    """
    Aggregated class for per label confusions.

    Attributes:
        per_label_confusions: Per label confusion information.
        confusions: Overall TP, FP and FN counts across the labels in
            `per_label_confusions`.
    """

    __slots__ = "per_label_confusions", "confusions"

    def __init__(self) -> None:
        self.per_label_confusions = PerLabelConfusions()
        self.confusions = Confusions()

[docs]    def compute_metrics(self) -> PRF1Metrics:
        per_label_metrics = self.per_label_confusions.compute_metrics()
        return PRF1Metrics(
            per_label_scores=per_label_metrics.per_label_scores,
            macro_scores=per_label_metrics.macro_scores,
            micro_scores=self.confusions.compute_metrics(),
        )




[docs]class PairwiseRankingMetrics(NamedTuple):
    """
    Metric class for pairwise ranking

    Attributes:
        num_examples (int): number of samples
        accuracy (float): how many times did we rank in the correct order
        average_score_difference (float): average score(higherRank) - score(lowerRank)

    """

    num_examples: int
    accuracy: float
    average_score_difference: float

[docs]    def print_metrics(self) -> None:
        print(f"RankingAccuracy: {self.accuracy * 100:.2f}")
        print(f"AvgScoreDiff: {self.average_score_difference}")
        print(f"NumExamples: {self.num_examples}")




[docs]class RegressionMetrics(NamedTuple):
    """
    Metrics for regression tasks.

    Attributes:
        num_examples (int): number of examples
        pearson_correlation (float): correlation between predictions and labels
        mse (float): mean-squared error between predictions and labels
    """

    num_examples: int
    pearson_correlation: float
    mse: float

[docs]    def print_metrics(self):
        print(f"Num examples: {self.num_examples}")
        print(f"Pearson correlation: {self.pearson_correlation:.3f}")
        print(f"Mean squared error: {self.mse:.3f}")




[docs]class RealtimeMetrics(NamedTuple):
    """
    Realtime Metrics for tracking training progress and performance.

    Attributes:
        samples (int): number of samples
        tps (float): tokens per second
        ups (float): updates per second
    """

    samples: int
    tps: float
    ups: float

    def _format(self, key, value):
        if key in ("tps", "ups"):
            return round(value)
        return value

    def __str__(self):
        metrics = {"num_gpus": cuda.DISTRIBUTED_WORLD_SIZE}
        for key, value in self._asdict().items():
            if not value:
                continue
            metrics[key] = self._format(key, value)
        return str(metrics)



[docs]def safe_division(n: Union[int, float], d: int) -> float:
    return float(n) / d if d else 0.0



[docs]def compute_prf1(tp: int, fp: int, fn: int) -> Tuple[float, float, float]:
    precision = safe_division(tp, tp + fp)
    recall = safe_division(tp, tp + fn)
    f1 = safe_division(2 * tp, 2 * tp + fp + fn)
    return (precision, recall, f1)



[docs]def average_precision_score(
    y_true_sorted: np.ndarray, y_score_sorted: np.ndarray
) -> float:
    """
    Computes average precision, which summarizes the precision-recall curve as the
    precisions achieved at each threshold weighted by the increase in recall since the
    previous threshold.

    Args:
        y_true_sorted: Numpy array sorted according to decreasing confidence scores
            indicating whether each prediction is correct.
        y_score_sorted Numpy array of confidence scores for the predictions in
            decreasing order.

    Returns:
        Average precision score.

    TODO: This is too slow, improve the performance
    """
    ap = 0.0
    tp = 0
    threshold = y_score_sorted[0]
    y_score_sorted = np.append(y_score_sorted[1:], np.NAN)
    total_positive = np.sum(y_true_sorted)
    added_positives = 0

    for k, (label, score) in enumerate(zip(y_true_sorted, y_score_sorted)):
        if label:
            added_positives += 1
        if score != threshold:
            threshold = score
            recall_diff = added_positives / total_positive
            tp += added_positives
            added_positives = 0
            p_at_tresh = tp / (k + 1)
            ap += p_at_tresh * recall_diff
    return float(ap)



[docs]def sort_by_score(y_true_list: Sequence[bool], y_score_list: Sequence[float]):
    y_true = np.array(y_true_list)
    y_score = np.array(y_score_list)
    sort_indices = np.argsort(y_score, kind="mergesort")[::-1]
    y_true = y_true[sort_indices]
    y_score = y_score[sort_indices]
    return y_true, y_score



[docs]def recall_at_precision(
    y_true_sorted: np.ndarray, y_score_sorted: np.ndarray, thresholds: Sequence[float]
) -> Dict[float, float]:
    """
    Computes recall at various precision levels

    Args:
        y_true_sorted: Numpy array sorted according to decreasing confidence scores
            indicating whether each prediction is correct.
        y_score_sorted: Numpy array of confidence scores for the predictions in
            decreasing order.
        thresholds: Sequence of floats indicating the requested precision thresholds

    Returns:
        Dictionary of maximum recall at requested precision thresholds.
    """
    y_score_shift = np.append(y_score_sorted[1:], np.nan)
    score_change = (y_score_sorted - y_score_shift) != 0
    cum_sum = np.cumsum(y_true_sorted)
    recall_at_precision_dict = {t: 0.0 for t in thresholds}
    decision_thresh_at_precision_dict = {t: 0.0 for t in thresholds}
    sum_y_true = y_true_sorted.sum()
    if sum_y_true == 0:
        return recall_at_precision_dict, decision_thresh_at_precision_dict
    recall = cum_sum / sum_y_true
    precision = cum_sum / np.array(range(1, len(y_true_sorted) + 1))

    for threshold in thresholds:
        meets_requirements = np.logical_and(precision >= threshold, score_change)
        if not np.any(meets_requirements):
            continue

        recall_at_precision_dict[threshold] = float(
            max(np.extract(meets_requirements, recall))
        )
        decision_thresh_at_precision_dict[threshold] = float(
            min(np.extract(meets_requirements, y_score_sorted))
        )

    return recall_at_precision_dict, decision_thresh_at_precision_dict



[docs]def precision_at_recall(
    y_true_sorted: np.ndarray, y_score_sorted: np.ndarray, thresholds: Sequence[float]
) -> Tuple[Dict[float, float], Dict[float, float]]:
    """
    Computes precision at various recall levels

    Args:
        y_true_sorted: Numpy array sorted according to decreasing confidence scores
            indicating whether each prediction is correct.
        y_score_sorted: Numpy array of confidence scores for the predictions in
            decreasing order.
        thresholds: Sequence of floats indicating the requested recall thresholds

    Returns:
        Dictionary of maximum precision at requested recall thresholds.
        Dictionary of decision thresholds resulting in max precision at
        requested recall thresholds.
    """
    y_score_shift = np.append(y_score_sorted[1:], np.nan)
    score_change = (y_score_sorted - y_score_shift) != 0
    cum_sum = np.cumsum(y_true_sorted)
    precision_at_recall_dict = {t: 0.0 for t in thresholds}
    decision_thresh_at_recall_dict = {t: 0.0 for t in thresholds}
    sum_y_true = y_true_sorted.sum()
    if sum_y_true == 0:
        return precision_at_recall_dict, decision_thresh_at_recall_dict
    recall = cum_sum / sum_y_true
    precision = cum_sum / np.array(range(1, len(y_true_sorted) + 1))
    for threshold in thresholds:
        meets_requirements = np.logical_and(recall >= threshold, score_change)
        if not np.any(meets_requirements):
            continue
        precisions_meeting_requirements = np.extract(meets_requirements, precision)
        idx_max_precision_at_recall = np.amin(
            np.argmax(precisions_meeting_requirements), axis=None
        )
        precision_at_recall_dict[threshold] = float(
            precisions_meeting_requirements[idx_max_precision_at_recall]
        )
        decision_thresh_at_recall_dict[threshold] = float(
            np.extract(meets_requirements, y_score_sorted)[idx_max_precision_at_recall]
        )
    return precision_at_recall_dict, decision_thresh_at_recall_dict



[docs]def compute_average_recall(
    predictions: Sequence[LabelPrediction],
    label_names: Sequence[str],
    average_precisions: Dict[str, float],
) -> float:
    recalls = []
    for i, label_name in enumerate(label_names):
        y_true = []
        y_score = []
        for label_scores, _, expected in predictions:
            y_true.append(expected == i)
            y_score.append(label_scores[i])
        y_true_sorted, y_score_sorted = sort_by_score(y_true, y_score)
        recall_at_precision_dict, _ = recall_at_precision(
            y_true_sorted, y_score_sorted, [average_precisions[label_name]]
        )
        for _, value in recall_at_precision_dict.items():
            recalls.append(value)
    return sum(v for v in recalls) / (len(recalls) * 1.0)



[docs]def compute_soft_metrics(
    predictions: Sequence[LabelPrediction],
    label_names: Sequence[str],
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> Dict[str, SoftClassificationMetrics]:
    """
    Computes soft classification metrics given a list of label predictions.

    Args:
        predictions: Label predictions, including the confidence score for each label.
        label_names: Indexed label names.
        recall_at_precision_thresholds: precision thresholds at which to calculate
            recall
        precision_at_recall_thresholds: recall thresholds at which to calculate
            precision


    Returns:
        Dict from label strings to their corresponding soft metrics.
    """
    soft_metrics = {}
    for i, label_name in enumerate(label_names):
        y_true = []
        y_score = []
        for label_scores, _, expected in predictions:
            y_true.append(expected == i)
            y_score.append(label_scores[i])
        y_true_sorted, y_score_sorted = sort_by_score(y_true, y_score)
        ap = average_precision_score(y_true_sorted, y_score_sorted)
        recall_at_precision_dict, decision_thresh_at_precision = recall_at_precision(
            y_true_sorted, y_score_sorted, recall_at_precision_thresholds
        )
        precision_at_recall_dict, decision_thresh_at_recall = precision_at_recall(
            y_true_sorted, y_score_sorted, precision_at_recall_thresholds
        )
        roc_auc = compute_roc_auc(predictions, target_class=i)
        soft_metrics[label_name] = SoftClassificationMetrics(
            average_precision=ap,
            recall_at_precision=recall_at_precision_dict,
            decision_thresh_at_precision=decision_thresh_at_precision,
            precision_at_recall=precision_at_recall_dict,
            decision_thresh_at_recall=decision_thresh_at_recall,
            roc_auc=roc_auc,
        )
    return soft_metrics



[docs]def compute_multi_label_soft_metrics(
    predictions: Sequence[LabelListPrediction],
    label_names: Sequence[str],
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> Dict[str, SoftClassificationMetrics]:
    """
    Computes multi-label soft classification metrics

    Args:
        predictions: multi-label predictions,
                     including the confidence score for each label.
        label_names: Indexed label names.
        recall_at_precision_thresholds: precision thresholds at which to calculate
            recall
        precision_at_recall_thresholds: recall thresholds at which to calculate
            precision


    Returns:
        Dict from label strings to their corresponding soft metrics.
    """
    soft_metrics = {}
    for i, label_name in enumerate(label_names):
        y_true = []
        y_score = []
        for label_scores, _, expected in predictions:
            y_true.append(i in expected)
            y_score.append(label_scores[i])
        y_true_sorted, y_score_sorted = sort_by_score(y_true, y_score)
        ap = average_precision_score(y_true_sorted, y_score_sorted)
        recall_at_precision_dict, decision_thresh_at_precision = recall_at_precision(
            y_true_sorted, y_score_sorted, recall_at_precision_thresholds
        )
        precision_at_recall_dict, decision_thresh_at_recall = precision_at_recall(
            y_true_sorted, y_score_sorted, precision_at_recall_thresholds
        )
        roc_auc = compute_roc_auc_given_sorted_positives(y_true_sorted)
        print(f"label_name {label_name}", flush=True)
        print(roc_auc, flush=True)
        soft_metrics[label_name] = SoftClassificationMetrics(
            average_precision=ap,
            recall_at_precision=recall_at_precision_dict,
            decision_thresh_at_precision=decision_thresh_at_precision,
            precision_at_recall=precision_at_recall_dict,
            decision_thresh_at_recall=decision_thresh_at_recall,
            roc_auc=roc_auc,
        )
    return soft_metrics



[docs]def compute_multi_label_soft_full_vector_metrics(
    predictions: Sequence[LabelListPrediction],
    label_names: Sequence[str],
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> Dict[str, SoftClassificationMetrics]:
    """
    Computes multi-label soft classification metrics

    Args:
        predictions: multi-label predictions,
                     including the confidence score for each label.
        label_names: Indexed label names. May contain duplicate label names.
        recall_at_precision_thresholds: precision thresholds at which to calculate
            recall
        precision_at_recall_thresholds: recall thresholds at which to calculate
            precision


    Returns:
        Dict from label strings to their corresponding soft metrics.
    """
    soft_metrics = {}
    y_true = {}
    y_score = {}
    for i, label_name in enumerate(label_names):

        if label_name not in y_true:
            y_true[label_name] = []
            y_score[label_name] = []

        for label_scores, _, expected in predictions:
            y_true[label_name].append(expected[i])
            y_score[label_name].append(label_scores[i])

    for i, label_name in enumerate(label_names):
        y_true_sorted, y_score_sorted = sort_by_score(
            y_true[label_name], y_score[label_name]
        )
        ap = average_precision_score(y_true_sorted, y_score_sorted)
        recall_at_precision_dict, decision_thresh_at_precision = recall_at_precision(
            y_true_sorted, y_score_sorted, recall_at_precision_thresholds
        )
        precision_at_recall_dict, decision_thresh_at_recall = precision_at_recall(
            y_true_sorted, y_score_sorted, precision_at_recall_thresholds
        )
        roc_auc = compute_roc_auc(predictions, target_class=i)
        soft_metrics[label_name] = SoftClassificationMetrics(
            average_precision=ap,
            recall_at_precision=recall_at_precision_dict,
            decision_thresh_at_precision=decision_thresh_at_precision,
            precision_at_recall=precision_at_recall_dict,
            decision_thresh_at_recall=decision_thresh_at_recall,
            roc_auc=roc_auc,
        )
    return soft_metrics



[docs]def compute_multi_label_multi_class_soft_metrics(
    predictions: Sequence[Sequence[LabelPrediction]],
    label_names: Sequence[str],
    label_vocabs: Sequence[Sequence[str]],
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> MultiLabelSoftClassificationMetrics:
    """

    Computes multi-label soft classification metrics with multi-class accommodation

    Args:
        predictions: multi-label predictions,
                     including the confidence score for each label.
        label_names: Indexed label names.
        recall_at_precision_thresholds: precision thresholds at which to calculate
            recall
        precision_at_recall_thresholds: recall thresholds at which to calculate
            precision


    Returns:
        Dict from label strings to their corresponding soft metrics.
    """

    average_precision = {}
    average_recall = {}
    recall_at_precision = {}
    decision_thresh_at_precision = {}
    precision_at_recall = {}
    decision_thresh_at_recall = {}
    roc_auc = {}
    class_accuracy = {}
    average_auc = []

    for label_idx, label_vocab in enumerate(label_vocabs):
        label = list(label_names)[label_idx]
        avg = (
            sum(1 for s, p, e in predictions[label_idx] if p == e)
            / len(predictions[label_idx])
            * 1.0
        )
        class_accuracy[label] = avg
        soft_metrics_ = compute_soft_metrics(predictions[label_idx], label_vocab)
        temp_avg_precision_ = {k: v.average_precision for k, v in soft_metrics_.items()}
        average_precision[label] = sum(
            v for k, v in temp_avg_precision_.items() if k not in NAN_LABELS
        ) / (
            sum(1 for k, v in temp_avg_precision_.items() if k not in NAN_LABELS) * 1.0
        )

        average_recall[label] = compute_average_recall(
            predictions[label_idx], label_vocab, temp_avg_precision_
        )
        recall_at_precision[label] = {
            k: v.recall_at_precision for k, v in soft_metrics_.items()
        }
        decision_thresh_at_precision[label] = {
            k: v.decision_thresh_at_precision for k, v in soft_metrics_.items()
        }
        precision_at_recall[label] = {
            k: v.precision_at_recall for k, v in soft_metrics_.items()
        }
        decision_thresh_at_recall[label] = {
            k: v.decision_thresh_at_recall for k, v in soft_metrics_.items()
        }
        roc_auc[label] = {k: v.roc_auc for k, v in soft_metrics_.items()}
        average_auc.append(
            sum(v for v in roc_auc[label].values()) / (len(roc_auc[label]) * 1.0)
        )

    return MultiLabelSoftClassificationMetrics(
        average_label_precision=average_precision,
        average_overall_precision=sum(v for v in average_precision.values())
        / (len(average_precision) * 1.0),
        average_label_recall=average_recall,
        average_overall_recall=sum(v for v in average_recall.values())
        / (len(average_recall) * 1.0),
        recall_at_precision=recall_at_precision,
        decision_thresh_at_precision=decision_thresh_at_precision,
        precision_at_recall=precision_at_recall,
        decision_thresh_at_recall=decision_thresh_at_recall,
        roc_auc=roc_auc,
        average_overall_auc=sum(v for v in average_auc) / (len(average_auc) * 1.0),
        label_accuracy=class_accuracy,
        average_overall_accuracy=sum(v for v in class_accuracy.values())
        / (len(class_accuracy) * 1.0),
    )



[docs]def compute_matthews_correlation_coefficients(
    TP: int, FP: int, FN: int, TN: int
) -> float:
    """
    Computes Matthews correlation coefficient, a way to summarize all four counts (TP,
    FP, FN, TN) in the confusion matrix of binary classification.

    Args:
        TP: Number of true positives.
        FP: Number of false positives.
        FN: Number of false negatives.
        TN: Number of true negatives.

    Returns:
        Matthews correlation coefficient, which is `sqrt((TP + FP) * (TP + FN) *
        (TN + FP) * (TN + FN))`.
    """
    mcc = safe_division(
        (TP * TN) - (FP * FN),
        np.sqrt(float((TP + FP) * (TP + FN) * (TN + FP) * (TN + FN))),
    )
    return mcc



[docs]def compute_roc_auc_given_sorted_positives(
    y_true_sorted: np.ndarray,
) -> Optional[float]:
    # Compute auc as probability that a positive example is scored higher than
    # a negative example.
    n_false = 0
    n_correct_pair_order = 0

    for y in reversed(y_true_sorted):  # want low predicted to high predicted
        if y:
            n_correct_pair_order += n_false
        else:
            n_false += 1

    n_true = len(y_true_sorted) - n_false
    if n_true == 0 or n_false == 0:
        return None

    return float(n_correct_pair_order / (n_true * n_false))



[docs]def compute_roc_auc(
    predictions: Sequence[LabelPrediction], target_class: int = 0
) -> Optional[float]:
    """
    Computes area under the Receiver Operating Characteristic curve, for binary
    classification. Implementation based off of (and explained at)
    https://www.ibm.com/developerworks/community/blogs/jfp/entry/Fast_Computation_of_AUC_ROC_score?lang=en.
    """
    # Collect scores
    y_true = [expected == target_class for _, _, expected in predictions]
    y_score = [label_scores[target_class] for label_scores, _, _ in predictions]
    y_true_sorted, _ = sort_by_score(y_true, y_score)

    return compute_roc_auc_given_sorted_positives(y_true_sorted)



[docs]def compute_classification_metrics(
    predictions: Sequence[LabelPrediction],
    label_names: Sequence[str],
    loss: float,
    average_precisions: bool = True,
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> ClassificationMetrics:
    """
    A general function that computes classification metrics given a list of label
    predictions.

    Args:
        predictions: Label predictions, including the confidence score for each label.
        label_names: Indexed label names.
        average_precisions: Whether to compute average precisions for labels or not.
            Defaults to True.
        recall_at_precision_thresholds: precision thresholds at which
                                        to calculate recall
        precision_at_recall_thresholds: recall thresholds at which
                                        to calculate precision


    Returns:
        ClassificationMetrics which contains various classification metrics.
    """
    num_correct = 0
    per_label_confusions = PerLabelConfusions()
    for _, predicted, expected in predictions:
        predicted_label = label_names[predicted]
        expected_label = label_names[expected]
        if predicted_label == expected_label:
            num_correct += 1
            per_label_confusions.update(expected_label, "TP", 1)
        else:
            per_label_confusions.update(expected_label, "FN", 1)
            per_label_confusions.update(predicted_label, "FP", 1)
    accuracy = safe_division(num_correct, len(predictions))
    macro_prf1_metrics = per_label_confusions.compute_metrics()

    soft_metrics = (
        compute_soft_metrics(
            predictions,
            label_names,
            recall_at_precision_thresholds,
            precision_at_recall_thresholds,
        )
        if average_precisions
        else None
    )

    if len(label_names) == 2:
        confusion_dict = per_label_confusions.label_confusions_map
        # Since MCC is symmetric, it doesn't matter which label is 0 and which is 1
        TP = confusion_dict[label_names[0]].TP
        FP = confusion_dict[label_names[0]].FP
        FN = confusion_dict[label_names[0]].FN
        TN = confusion_dict[label_names[1]].TP
        mcc: Optional[float] = compute_matthews_correlation_coefficients(TP, FP, FN, TN)
        roc_auc: Optional[float] = compute_roc_auc(predictions)
    else:
        mcc = None
        roc_auc = None

    return ClassificationMetrics(
        accuracy=accuracy,
        macro_prf1_metrics=macro_prf1_metrics,
        per_label_soft_scores=soft_metrics,
        mcc=mcc,
        roc_auc=roc_auc,
        loss=loss,
    )



[docs]def compute_multi_label_classification_metrics(
    predictions: Sequence[LabelListPrediction],
    label_names: Sequence[str],
    loss: float,
    average_precisions: bool = True,
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> ClassificationMetrics:
    """
    A general function that computes classification metrics given a list of multi-label
    predictions.

    Args:
        predictions: multi-label predictions,
                     including the confidence score for each label.
        label_names: Indexed label names.
        average_precisions: Whether to compute average precisions for labels or not.
                            Defaults to True.
        recall_at_precision_thresholds: precision thresholds at which
                                        to calculate recall
        precision_at_recall_thresholds: recall thresholds at which
                                        to calculate precision


    Returns:
        ClassificationMetrics which contains various classification metrics.
    """

    num_correct = 0
    num_expected_labels = 0
    per_label_confusions = PerLabelConfusions()
    for _, predicted, expected in predictions:
        for label_idx, label_name in enumerate(label_names):
            num_expected_labels += 1
            # "predicted" is in the format of n_hot_encoding
            if predicted[label_idx] == 1:
                if label_idx in expected:  # TP
                    num_correct += 1
                    per_label_confusions.update(label_name, "TP", 1)
                else:  # FP
                    per_label_confusions.update(label_name, "FP", 1)
            else:
                if label_idx in expected:  # FN
                    per_label_confusions.update(label_name, "FN", 1)
                else:  # TN, update correct num
                    num_correct += 1

    accuracy = safe_division(num_correct, num_expected_labels)
    macro_prf1_metrics = per_label_confusions.compute_metrics()

    soft_metrics = (
        compute_multi_label_soft_metrics(
            predictions,
            label_names,
            recall_at_precision_thresholds,
            precision_at_recall_thresholds,
        )
        if average_precisions
        else None
    )

    roc_auc = compute_macro_avg(soft_metrics, "roc_auc") if average_precisions else None
    if len(label_names) == 2:
        confusion_dict = per_label_confusions.label_confusions_map
        # Since MCC is symmetric, it doesn't matter which label is 0 and which is 1
        TP = confusion_dict[label_names[0]].TP
        FP = confusion_dict[label_names[0]].FP
        FN = confusion_dict[label_names[0]].FN
        TN = confusion_dict[label_names[1]].TP
        mcc: Optional[float] = compute_matthews_correlation_coefficients(TP, FP, FN, TN)
    else:
        mcc = None

    return ClassificationMetrics(
        accuracy=accuracy,
        macro_prf1_metrics=macro_prf1_metrics,
        per_label_soft_scores=soft_metrics,
        mcc=mcc,
        roc_auc=roc_auc,
        loss=loss,
    )



[docs]def compute_multi_label_full_vector_classification_metrics(
    predictions: Sequence[LabelListPrediction],
    label_names: Sequence[str],
    loss: float,
    average_precisions: bool = True,
    recall_at_precision_thresholds: Sequence[float] = RECALL_AT_PRECISION_THRESHOLDS,
    precision_at_recall_thresholds: Sequence[float] = PRECISION_AT_RECALL_THRESHOLDS,
) -> ClassificationMetrics:
    """
    A general function that computes classification metrics given a list of multi-label
    predictions.

    Args:
        predictions: multi-label predictions,
                     including the confidence score for each label.
        label_names: Indexed label names.
        average_precisions: Whether to compute average precisions for labels or not.
                            Defaults to True.
        recall_at_precision_thresholds: precision thresholds at which
                                        to calculate recall
        precision_at_recall_thresholds: recall thresholds at which
                                        to calculate precision


    Returns:
        ClassificationMetrics which contains various classification metrics.
    """

    num_correct = 0
    num_expected_labels = 0
    per_label_confusions = PerLabelConfusions()
    for _, predicted, expected in predictions:
        for label_idx, label_name in enumerate(label_names):
            if expected[label_idx] > 0:  # TP
                num_expected_labels += 1
            # "predicted" is in the format of n_hot_encoding
            if predicted[label_idx] == 1:
                if expected[label_idx] > 0:  # TP
                    num_correct += 1
                    per_label_confusions.update(label_name, "TP", 1)
                else:  # FP
                    per_label_confusions.update(label_name, "FP", 1)
            else:
                if expected[label_idx] > 0:  # FN
                    per_label_confusions.update(label_name, "FN", 1)

    accuracy = safe_division(num_correct, num_expected_labels)
    macro_prf1_metrics = per_label_confusions.compute_metrics()

    soft_metrics = (
        compute_multi_label_soft_full_vector_metrics(
            predictions,
            label_names,
            recall_at_precision_thresholds,
            precision_at_recall_thresholds,
        )
        if average_precisions
        else None
    )

    if len(label_names) == 2:
        confusion_dict = per_label_confusions.label_confusions_map
        # Since MCC is symmetric, it doesn't matter which label is 0 and which is 1
        TP = confusion_dict[label_names[0]].TP
        FP = confusion_dict[label_names[0]].FP
        FN = confusion_dict[label_names[0]].FN
        TN = confusion_dict[label_names[1]].TP
        mcc: Optional[float] = compute_matthews_correlation_coefficients(TP, FP, FN, TN)
        roc_auc: Optional[float] = compute_roc_auc(predictions)
    else:
        mcc = None
        roc_auc = None

    return ClassificationMetrics(
        accuracy=accuracy,
        macro_prf1_metrics=macro_prf1_metrics,
        per_label_soft_scores=soft_metrics,
        mcc=mcc,
        roc_auc=roc_auc,
        loss=loss,
    )



[docs]def compute_macro_avg(soft_metrics: Dict[str, SoftClassificationMetrics], metric: str):
    avg = 0
    for metrics in soft_metrics.values():
        metric_value = getattr(metrics, metric, None)
        print(f"metirc value {metric_value}")
        if metric_value is None:
            return None
        avg += metric_value
    return avg / len(soft_metrics)



[docs]def compute_pairwise_ranking_metrics(
    predictions: Sequence[int], scores: Sequence[float]
) -> PairwiseRankingMetrics:
    """
    Computes metrics for pairwise ranking given sequences of predictions and scores

    Args:
        predictions : 1 if ranking was correct, 0 if ranking was incorrect
        scores : score(higher-ranked-sample) - score(lower-ranked-sample)

    Returns:
        PairwiseRankingMetrics object
    """
    return PairwiseRankingMetrics(
        num_examples=len(predictions),
        accuracy=safe_division(sum(predictions), len(predictions)),
        average_score_difference=safe_division(sum(scores), len(predictions)),
    )



[docs]def compute_regression_metrics(
    predictions: Sequence[float], targets: Sequence[float]
) -> RegressionMetrics:
    """
    Computes metrics for regression tasks.abs

    Args:
        predictions: 1-D sequence of float predictions
        targets: 1-D sequence of float labels

    Returns:
        RegressionMetrics object
    """
    preds, targs = np.array(predictions), np.array(targets)
    pred_mean, targ_mean = preds.mean(), targs.mean()
    covariance = (preds - pred_mean).dot(targs - targ_mean) / preds.size
    corr = covariance / preds.std() / targs.std()

    mse = np.square(preds - targs).mean()
    return RegressionMetrics(num_examples=len(preds), pearson_correlation=corr, mse=mse)





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from collections.abc import Sequence


[docs]def cls_vars(cls):
    return [v for n, v in vars(cls).items() if not n.startswith("_")]



[docs]def set_random_seeds(seed, use_deterministic_cudnn):
    import random

    import numpy as np
    import torch
    from pytext.utils import cuda

    # See https://pytorch.org/docs/stable/notes/randomness.html
    random.seed(seed)
    np.random.seed(seed)
    torch.manual_seed(seed)
    if cuda.CUDA_ENABLED and use_deterministic_cudnn:
        print(
            """WARNING: Your training might be slower because you have set
        use_deterministic_cudnn flag to True. Read
        https://pytorch.org/docs/stable/notes/randomness.html and
        https://discuss.pytorch.org/t/what-is-the-differenc-between-cudnn-deterministic-and-cudnn-benchmark/38054
        """
        )
        torch.backends.cudnn.deterministic = True
        torch.backends.cudnn.benchmark = False



[docs]def recursive_map(seq, func):
    """This is similar to the build-in map function but works for nested lists.
    Useful for transforming tensors serialized with .tolist()
    """
    for item in seq:
        if isinstance(item, Sequence):
            yield type(item)(recursive_map(item, func))
        else:
            yield func(item)



[docs]def round_seq(seq, ndigits):
    """Rounds a nested sequence of floats to ndigits precision.
    Useful for rounding tensors serialized with .tolist()
    """
    return type(seq)(recursive_map(seq, lambda item: round(item, ndigits)))





          

      

      

    

  

    
      
          
            
  Source code for pytext.workflow

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import gzip
import json
import os
import sys
import traceback
from typing import IO, Any, Dict, Iterator, List, Optional, Tuple, Union, get_type_hints

import torch
from pytext.common.constants import Stage
from pytext.config import PyTextConfig, TestConfig, ExportConfig
from pytext.config.component import ComponentType, create_component, create_exporter
from pytext.data.data import Batcher
from pytext.data.data_handler import CommonMetadata
from pytext.metric_reporters.channel import Channel
from pytext.task import (
    NewTask,
    Task_Deprecated,
    create_task,
    get_latest_checkpoint_path,
    load,
    save,
)
from pytext.task.disjoint_multitask import NewDisjointMultitask
from pytext.trainers import TrainingState
from pytext.utils import (
    cuda,
    distributed,
    precision,
    round_seq,
    set_random_seeds,
    timing,
)
from pytext.utils.file_io import PathManager


def _set_cuda(
    use_cuda_if_available: bool, device_id: int = 0, world_size: int = 1
) -> None:
    cuda.CUDA_ENABLED = use_cuda_if_available and torch.cuda.is_available()
    cuda.DISTRIBUTED_WORLD_SIZE = world_size

    if use_cuda_if_available and not cuda.CUDA_ENABLED:
        print("Cuda is not available, running on CPU...")
    elif cuda.CUDA_ENABLED:
        torch.cuda.set_device(device_id)

    if device_id == 0:
        print(
            """
        # for debug of GPU
        use_cuda_if_available: {}
        device_id: {}
        world_size: {}
        torch.cuda.is_available(): {}
        cuda.CUDA_ENABLED: {}
        cuda.DISTRIBUTED_WORLD_SIZE: {}
        """.format(
                use_cuda_if_available,
                device_id,
                world_size,
                torch.cuda.is_available(),
                cuda.CUDA_ENABLED,
                cuda.DISTRIBUTED_WORLD_SIZE,
            )
        )


def _set_fp16(use_fp16: bool, rank: int) -> None:
    # only support single GPU training at this moment.
    precision.set_fp16(fp16_enabled=use_fp16)
    if rank == 0:
        print(f"# for debug of FP16: fp16_enabled={precision.FP16_ENABLED}")


def _set_distributed(
    rank: int, world_size: int, dist_init_url: str, device_id: int, gpu_streams: int = 1
) -> None:
    if dist_init_url and world_size > 1:
        distributed.dist_init(
            rank, world_size, dist_init_url, device_id, gpu_streams=gpu_streams
        )


[docs]def prepare_task_metadata(config: PyTextConfig) -> CommonMetadata:
    """
    Loading the whole dataset into cpu memory on every single processes could
    cause OOMs for data parallel distributed training.
    To avoid such practice, we move the operations that required loading the
    whole dataset out of spawn, and pass the context to every single process.
    """
    return (
        create_task(config.task).data_handler.metadata
        if hasattr(config.task, "data_handler")
        else {}
    )



[docs]def train_model(
    config: PyTextConfig,
    dist_init_url: str = None,
    device_id: int = 0,
    rank: int = 0,
    world_size: int = 1,
    metric_channels: Optional[List[Channel]] = None,
    metadata: CommonMetadata = None,
) -> Tuple:
    task, training_state = prepare_task(
        config, dist_init_url, device_id, rank, world_size, metric_channels, metadata
    )
    trained_model, best_metric = task.train(config, rank, world_size, training_state)
    # Only rank 0 gets to finalize the job and export the model
    if rank == 0:
        save_and_export(config, task, metric_channels)
    print("Training timings")
    timing.report()
    return trained_model, best_metric



[docs]def prepare_task(
    config: PyTextConfig,
    dist_init_url: str = None,
    device_id: int = 0,
    rank: int = 0,
    world_size: int = 1,
    metric_channels: Optional[List[Channel]] = None,
    metadata: CommonMetadata = None,
) -> Tuple[Task_Deprecated, TrainingState]:
    if world_size > 1 and config.random_seed is None:
        msg = (
            "Must set random seed when using world_size > 1, so that parameters have "
            "same initialization across workers."
        )
        raise ValueError(msg)

    if rank == 0:
        print("\nParameters: {}\n".format(config), flush=True)
    _set_cuda(config.use_cuda_if_available, device_id, world_size)
    _set_fp16(config.use_fp16, rank)
    _set_distributed(
        rank,
        world_size,
        dist_init_url,
        device_id,
        config.gpu_streams_for_distributed_training,
    )

    if config.random_seed is not None:
        set_random_seeds(config.random_seed, config.use_deterministic_cudnn)

    training_state = None

    if config.auto_resume_from_snapshot:
        # if there are existing checkpoints, resume from the latest one
        latest_snapshot_path = get_latest_checkpoint_path(
            os.path.dirname(config.save_snapshot_path)
        )
        if latest_snapshot_path:
            config.load_snapshot_path = latest_snapshot_path

    if config.load_snapshot_path:
        assert PathManager.isfile(config.load_snapshot_path)
        if config.use_config_from_snapshot:
            task, _, training_state = load(
                config.load_snapshot_path, rank=rank, world_size=world_size
            )
        else:
            task, _, training_state = load(
                config.load_snapshot_path,
                overwrite_config=config,
                rank=rank,
                world_size=world_size,
            )

        if training_state:
            training_state.rank = rank
    else:
        task = create_task(
            config.task, metadata=metadata, rank=rank, world_size=world_size
        )

    for mc in metric_channels or []:
        task.metric_reporter.add_channel(mc)

    return task, training_state



[docs]def reload_model_for_multi_export(
    config: PyTextConfig,
):
    latest_snapshot_path = config.save_snapshot_path
    print(f"Latest snapshot saved at {latest_snapshot_path}")
    if latest_snapshot_path:
        print("Reloading fresh model from snapshot path for multiple export")
        assert PathManager.isfile(latest_snapshot_path)
        if config.use_config_from_snapshot:
            task, _, _ = load(latest_snapshot_path)
        else:
            task, _, _ = load(latest_snapshot_path, overwrite_config=config)
        print(f"Loaded task from {latest_snapshot_path}!")
        return task.model
    else:
        print("Couldn't get latest snapshot path.")
        return None



[docs]def save_and_export(
    config: PyTextConfig,
    task: Task_Deprecated,
    metric_channels: Optional[List[Channel]] = None,
) -> None:
    print("\n=== Saving model to: " + config.save_snapshot_path)
    meta = None
    tensorizers = None
    if hasattr(task, "data_handler"):
        meta = task.data_handler.metadata_to_save()
    else:
        tensorizers = task.data.tensorizers
    save(config, task.model, meta, tensorizers=tensorizers)

    if config.export_list:
        export_configs = config.export_list
    elif config.export:
        export_configs = [config.export]
    else:
        export_configs = []
        print("No export options.")

    for export_config in export_configs:
        model = reload_model_for_multi_export(config)
        if model is None:
            model = task.model
        if export_config.export_caffe2_path:
            task.export(
                model,
                export_config.export_caffe2_path,
                metric_channels,
                export_config.export_onnx_path,
            )
        elif export_config.export_torchscript_path:
            try:
                task.torchscript_export(
                    model=model,
                    export_path=export_config.export_torchscript_path,
                    export_config=export_config,
                )
            except (RuntimeError, TypeError) as e:
                print("Ran into error: {}".format(", ".join(e.args)))
                traceback.print_exception(*sys.exc_info())
                print(
                    f"The torchscript model at {export_config.export_torchscript_path} could not be saved, skipping for now."
                )
        elif export_config.export_lite_path:
            task.lite_export(
                model=model,
                export_path=export_config.export_lite_path,
                export_config=export_config,
            )
        else:
            print("No model to export.")



[docs]def export_saved_model_to_caffe2(
    saved_model_path: str, export_caffe2_path: str, output_onnx_path: str = None
) -> None:
    task, train_config, _training_state = load(saved_model_path)
    if hasattr(task, "exporter") and task.exporter is None:
        TaskType = type(train_config.task)
        ExporterConfigType = get_type_hints(TaskType)["exporter"].__args__[0]
        task.exporter = create_exporter(
            ExporterConfigType(),
            train_config.task.features,
            train_config.task.labels,
            task.data_handler.metadata,
        )
    task.export(task.model, export_caffe2_path, export_onnx_path=output_onnx_path)



[docs]def export_saved_model_to_torchscript(
    saved_model_path: str, path: str, export_config: ExportConfig
) -> None:
    task, train_config, _training_state = load(saved_model_path)
    task.torchscript_export(task.model, path, False, 1, export_config=export_config)



[docs]def test_model(
    test_config: TestConfig,
    metric_channels: Optional[List[Channel]],
    test_out_path: str,
) -> Any:
    return test_model_from_snapshot_path(
        test_config.load_snapshot_path,
        test_config.use_cuda_if_available,
        test_config.test_path,
        metric_channels,
        test_out_path,
        test_config.field_names,
    )



[docs]def test_model_from_snapshot_path(
    snapshot_path: str,
    use_cuda_if_available: bool,
    test_path: Optional[str] = None,
    metric_channels: Optional[List[Channel]] = None,
    test_out_path: str = "",
    field_names: Optional[List[str]] = None,
):
    _set_cuda(use_cuda_if_available)
    task, train_config, _training_state = load(snapshot_path)

    for mc in metric_channels or []:
        task.metric_reporter.add_channel(mc)

    # Overwrite the test output path because you might not have permission to
    # write to the original test output path that was created when model was trained.
    if test_out_path:
        if hasattr(task.metric_reporter, "output_path"):
            task.metric_reporter.output_path = test_out_path
        for channel in task.metric_reporter.channels:
            if hasattr(channel, "file_path"):
                channel.file_path = test_out_path
    else:
        test_out_path = train_config.task.metric_reporter.output_path

    if isinstance(task, (NewTask, NewDisjointMultitask)):
        data_source = _get_data_source(
            test_path, train_config.task.data, field_names, task
        )
        test_results = task.test(data_source)
    else:
        if not test_path:
            test_path = train_config.task.data_handler.test_path
        test_results = task.test(test_path)
    return test_results, test_out_path, metric_channels



def _get_data_source(test_path, data_config, field_names, task):
    if hasattr(data_config, "data_dict_config"):
        # it's multiple data
        if data_config.test_key:
            source_config = data_config.data_dict_config[data_config.test_key].source
        else:
            source_config = next(iter(data_config.data_dict_config.values())).source
    else:
        source_config = getattr(data_config, "source", None)

    if isinstance(task, NewDisjointMultitask):
        # Cannot easily specify a single data source for multitask
        assert not test_path
        data_source = None
    elif test_path and (
        hasattr(source_config, "test_filename") or hasattr(source_config, "test_path")
    ):
        if hasattr(source_config, "test_filename"):
            source_config.test_filename = test_path
        elif hasattr(source_config, "test_path"):
            source_config.test_path = test_path

        if field_names and hasattr(source_config, "field_names"):
            source_config.field_names = field_names
        data_source = create_component(
            ComponentType.DATA_SOURCE, source_config, task.data.data_source.schema
        )
    else:
        data_source = task.data.data_source
    return data_source


[docs]class LogitsWriter:
    """Writes model logits to a file.

    The class is designed for use in an asynchronous process spawned by torch.multiprocessing.spawn, e.g.
      logits_writer = LogitsWriter(...)
      logits_writer_ctx = torch.multiprocessing.spawn(logits_writer.run, join=False)
      logits_writer_ctx.join()
    """

    def __init__(
        self,
        results: torch.multiprocessing.Queue,
        output_path: str,
        use_gzip: bool,
        ndigits_precision: int,
    ):
        self.results = results
        self.output_path = output_path
        self.use_gzip = use_gzip
        self.ndigits_precision = ndigits_precision

[docs]    def run(self, process_index):
        open_options = self._get_open_options()
        with PathManager.open(self.output_path, **open_options) as fout:
            gzip_fout = (
                gzip.GzipFile(mode="wb", fileobj=fout) if self.use_gzip else None
            )

            while True:
                raw_input_tuple, model_outputs = self.results.get()
                if model_outputs is None:
                    # None means shutdown
                    break

                if self.ndigits_precision:
                    model_outputs = round_seq(model_outputs, self.ndigits_precision)

                # multi-encoder output
                if isinstance(model_outputs, tuple):
                    self._write(fout, gzip_fout, zip(*raw_input_tuple, *model_outputs))
                # single encoder output
                elif isinstance(model_outputs, list):
                    self._write(fout, gzip_fout, zip(*raw_input_tuple, model_outputs))
                else:
                    raise Exception("Expecting tuple or tensor types for model_outputs")

            if self.use_gzip:
                gzip_fout.close()


    def _get_open_options(self):
        """We must open the file in binary model for gzip"""
        if self.use_gzip:
            return {"mode": "wb"}
        else:
            return {"mode": "w", "encoding": "utf-8"}

    def _write(
        self,
        fout: Union[IO[str], IO[bytes]],
        gzip_fout: gzip.GzipFile,
        rows: Iterator[Any],
    ):
        """Conditionally write to gzip or normal text file depending on the settings."""
        for row in rows:
            dump_row = "\t".join(json.dumps(r) for r in row)
            text = f"{dump_row}\n"

            if self.use_gzip:
                gzip_fout.write(text.encode())
            else:
                fout.write(text)



[docs]def get_logits(
    snapshot_path: str,
    use_cuda_if_available: bool,
    output_path: Optional[str] = None,
    test_path: Optional[str] = None,
    field_names: Optional[List[str]] = None,
    dump_raw_input: bool = False,
    batch_size: int = 16,
    ndigits_precision: int = 0,
    output_columns: Optional[List[int]] = None,
    use_gzip: bool = False,
    device_id: int = 0,
    fp16: bool = False,
):
    _set_cuda(use_cuda_if_available, device_id)
    task, train_config, _training_state = load(snapshot_path)
    print(f"Successfully loaded model from {snapshot_path}")
    print(f"Model on GPU? {next(task.model.parameters()).is_cuda}")
    print(f"CUDA device id: {torch.cuda.current_device()}")

    if isinstance(task, NewTask):
        task.model.eval()

        if fp16:
            task.model.half()

        data_source = _get_data_source(
            test_path, train_config.task.data, field_names, task
        )
        task.data.batcher = Batcher(test_batch_size=batch_size)
        task.data.sort_key = None
        batches = task.data.batches(Stage.TEST, data_source=data_source)

        mp = torch.multiprocessing.get_context("spawn")

        with torch.no_grad():
            results = mp.SimpleQueue()
            logits_writer = LogitsWriter(
                results, output_path, use_gzip, ndigits_precision
            )
            logits_writer_ctx = torch.multiprocessing.spawn(
                logits_writer.run, join=False
            )

            for (raw_batch, tensor_dict) in batches:
                raw_input_tuple = (
                    dict_zip(*raw_batch, value_only=True) if dump_raw_input else ()
                )

                model_inputs = task.model.arrange_model_inputs(tensor_dict)
                model_outputs = task.model(*model_inputs)

                # multi-encoder output
                if isinstance(model_outputs, tuple):
                    # prevent breaking behaviour in default case
                    output_columns = (
                        range(len(model_outputs))
                        if not output_columns
                        else output_columns
                    )
                    model_outputs = tuple(
                        m.tolist()
                        for i, m in enumerate(model_outputs)
                        if i in output_columns
                    )
                # single encoder output
                elif isinstance(model_outputs, list):
                    model_outputs = model_outputs.tolist()
                else:
                    raise Exception("Expecting tuple or tensor types for model_outputs")

                results.put((raw_input_tuple, model_outputs))

            results.put((None, None))
            logits_writer_ctx.join()
            print(
                f"Finished logits generation for file {test_path} with output {output_path}"
            )



[docs]def save_pytext_snapshot(config: PyTextConfig) -> None:
    task, training_state = prepare_task(
        config,
        dist_init_url=None,
        device_id=0,
        rank=0,
        world_size=1,
        metric_channels=None,
        metadata=None,
    )
    print("Task set up successful.\n")
    save_and_export(config, task)



[docs]def dict_zip(*dicts, value_only=False):
    dict_keys = dicts[0].keys()
    return (
        tuple([d[k] for d in dicts] for k in dict_keys)
        if value_only
        else {k: [d[k] for d in dicts] for k in dict_keys}
    )



[docs]def batch_predict(model_file: str, examples: List[Dict[str, Any]]):
    task, train_config, _training_state = load(model_file)
    return task.predict(examples)





          

      

      

    

  

    
      
          
            
  Source code for pytext.common.constants

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum


[docs]class Token(str):
    def __eq__(self, other):
        # We don't want to compare as equal to actual strings, but we want to behave
        # like a string code-wise. Don't use `is` comparison because we want
        # Token instances created across picklings to equals-compare
        return isinstance(other, Token) and super().__eq__(other)

    def __init__(self, input_str):
        self.str = input_str
        super().__init__()

    __hash__ = str.__hash__



[docs]class SpecialTokens:
    UNK = Token("__UNKNOWN__")
    PAD = Token("__PAD__")
    BOS = Token("__BEGIN_OF_SENTENCE__")
    EOS = Token("__END_OF_SENTENCE__")
    BOL = Token("__BEGIN_OF_LIST__")
    EOL = Token("__END_OF_LIST__")
    MASK = Token("__MASK__")
    SELFIE_RAW_IMAGE = Token("__RAW_IMAGE__")
    # BOS and EOS is too long for Byte-level Language Model.
    # Todo: find out conbination of bytes with low-frequency and shorter length
    BYTE_BOS = Token("^")
    BYTE_EOS = Token("#")
    BYTE_SPACE = Token(" ")



[docs]class DatasetFieldName:
    DOC_LABEL_FIELD = "doc_label"
    WORD_LABEL_FIELD = "word_label"
    UTTERANCE_FIELD = "utterance"
    TEXT_FIELD = "word_feat"
    SEQ_FIELD = "seq_word_feat"
    DICT_FIELD = "dict_feat"
    RAW_DICT_FIELD = "sparsefeat"
    CHAR_FIELD = "char_feat"
    DENSE_FIELD = "dense_feat"
    CONTEXTUAL_TOKEN_EMBEDDING = "contextual_token_embedding"
    DOC_WEIGHT_FIELD = "doc_weight"
    WORD_WEIGHT_FIELD = "word_weight"
    RAW_WORD_LABEL = "raw_word_label"
    TOKEN_INDICES = "token_indices"
    TOKEN_RANGE = "token_range"
    TOKENS = "tokens"
    LANGUAGE_ID_FIELD = "lang"
    SEQ_LENS = "seq_lens"
    TARGET_SEQ_LENS = "target_seq_lens"
    RAW_SEQUENCE = "raw_sequence"
    SOURCE_SEQ_FIELD = "source_sequence"
    TARGET_SEQ_FIELD = "target_sequence"
    NUM_TOKENS = "num_tokens"



[docs]class PackageFileName:
    SERIALIZED_EMBED = "pretrained_embed_pt_serialized"
    RAW_EMBED = "pretrained_embed_raw"



[docs]class DFColumn:
    DOC_LABEL = "doc_label"
    WORD_LABEL = "word_label"
    UTTERANCE = "text"
    ALIGNMENT = "alignment"
    DICT_FEAT = "dict_feat"
    DENSE_FEAT = "dense_feat"
    RAW_FEATS = "raw_feats"
    MODEL_FEATS = "model_feats"
    DOC_WEIGHT = "doc_weight"
    WORD_WEIGHT = "word_weight"
    TOKEN_RANGE = "token_range"
    LANGUAGE_ID = "lang"
    SOURCE_SEQUENCE = "source_sequence"
    CONTEXT_SEQUENCE = "context_sequence"
    TARGET_SEQUENCE = "target_sequence"
    SOURCE_FEATS = "source_feats"
    TARGET_TOKENS = "target_tokens"
    SEQLOGICAL = "seqlogical"
    TARGET_PROBS = "target_probs"
    TARGET_LOGITS = "target_logits"
    TARGET_LABELS = "target_labels"



[docs]class Padding:
    WORD_LABEL_PAD = "PAD_LABEL"
    WORD_LABEL_PAD_IDX = 0
    DEFAULT_LABEL_PAD_IDX = -1



[docs]class VocabMeta:
    UNK_TOKEN = "<unk>"
    UNK_NUM_TOKEN = f"{UNK_TOKEN}-NUM"
    PAD_TOKEN = "<pad>"
    EOS_TOKEN = "</s>"
    INIT_TOKEN = "<s>"
    PAD_SEQ = "<pad_seq>"
    EOS_SEQ = "</s_seq>"
    INIT_SEQ = "<s_seq>"



[docs]class BatchContext:
    IGNORE_LOSS = "ignore_loss"
    INDEX = "row_index"
    TASK_NAME = "task_name"



[docs]class Stage(Enum):
    TRAIN = "Training"
    EVAL = "Evaluation"
    TEST = "Test"
    OTHERS = "Others"



[docs]class RawExampleFieldName:
    ROW_INDEX = "row_index"





          

      

      

    

  

    
      
          
            
  Source code for pytext.common.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from sys import stderr


[docs]def eprint(*args, **kwargs):
    print(file=stderr, *args, **kwargs)





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.component

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import collections
import enum
from typing import Any, Dict, List, Tuple, Type, Union

import torch

from .pytext_config import ConfigBase, PyTextConfig


[docs]class ComponentType(enum.Enum):
    TASK = "task"
    COLUMN = "column"
    DATA_TYPE = "data_type"
    DATA_HANDLER = "data_handler"
    DATA_SOURCE = "data_source"
    TOKENIZER = "tokenizer"
    TENSORIZER = "tensorizer"
    BATCHER = "batcher"
    BATCH_SAMPLER = "batch_sampler"
    FEATURIZER = "featurizer"
    TRAINER = "trainer"
    LOSS = "loss"
    OPTIMIZER = "optimizer"
    SCHEDULER = "scheduler"
    MODEL = "model"
    MODEL2 = "model2"
    MODULE = "module"
    PREDICTOR = "predictor"
    EXPORTER = "exporter"
    METRIC_REPORTER = "metric_reporter"
    SPARSIFIER = "sparsifier"
    MASKING_FUNCTION = "masking_function"
    PRIVACY_ENGINE = "privacy_engine"



[docs]class RegistryError(Exception):
    pass



[docs]class Registry:
    _registered_components: Dict[
        ComponentType, Dict[Type, Type]
    ] = collections.defaultdict(dict)

[docs]    @classmethod
    def add(cls, component_type: ComponentType, cls_to_add: Type, config_cls: Type):
        component = cls._registered_components[component_type]
        if config_cls in component:
            raise RegistryError(
                f"Cannot add {cls_to_add} to {component_type} "
                f"for task_config type {config_cls}; "
                f"it's already registered for {component[config_cls]}"
            )
        component[config_cls] = cls_to_add


[docs]    @classmethod
    def get(cls, component_type: ComponentType, config_cls: Type) -> Type:
        if component_type not in cls._registered_components:
            raise RegistryError(f"type {component_type} doesn't exist")
        if config_cls not in cls._registered_components[component_type]:
            raise RegistryError(
                f"unregistered config class {config_cls.__name__} for {component_type}"
            )
        return cls._registered_components[component_type][config_cls]


[docs]    @classmethod
    def values(cls, component_type: ComponentType) -> Tuple[Type, ...]:
        if component_type not in cls._registered_components:
            raise RegistryError(f"type {component_type} doesn't exist")
        return tuple(cls._registered_components[component_type].values())


[docs]    @classmethod
    def configs(cls, component_type: ComponentType) -> Tuple[Type, ...]:
        if component_type not in cls._registered_components:
            raise RegistryError(f"type {component_type} doesn't exist")
        return tuple(cls._registered_components[component_type].keys())


[docs]    @classmethod
    def subconfigs(cls, config_cls: Type) -> Tuple[Type, ...]:
        return tuple(
            sub_cls
            for sub_cls in cls.configs(config_cls.__COMPONENT_TYPE__)
            if issubclass(sub_cls.__COMPONENT__, config_cls.__COMPONENT__)
        )




[docs]class ComponentMeta(type):
    def __new__(metacls, typename, bases, namespace):
        if "Config" not in namespace:
            # We need to dynamically create a new Config class per
            # instance rather than inheriting a single empty config class
            # because components are registered uniquely by config class.
            # If a parent class specifies a config class, inherit from it.
            parent_config = next(
                (base.Config for base in bases if hasattr(base, "Config")), None
            )
            if parent_config is not None:

                class Config(parent_config):
                    pass

            else:

                class Config(ConfigBase):
                    pass

            namespace["Config"] = Config

        component_type = next(
            (
                base.__COMPONENT_TYPE__
                for base in bases
                if hasattr(base, "__COMPONENT_TYPE__")
            ),
            namespace.get("__COMPONENT_TYPE__"),
        )
        new_cls = super().__new__(metacls, typename, bases, namespace)

        new_cls.Config.__COMPONENT_TYPE__ = component_type
        new_cls.Config.__name__ = f"{typename}.Config"
        new_cls.Config.__COMPONENT__ = new_cls
        new_cls.Config.__EXPANSIBLE__ = namespace.get("__EXPANSIBLE__")
        if component_type:
            Registry.add(component_type, new_cls, new_cls.Config)
        return new_cls

    def __dir__(cls):
        """Jit doesnt allow scripting of attributes whose classname includes "."

        Example Repro:

        class OldModule(Module):
            class Config(ConfigBase):
                a: int = 5

            @classmethod
            def from_config(cls, config: Config):
                return cls(config.a)

            def __init__(self, a):
                super().__init__()
                self.a = a

            def forward(self, b: int) -> int:
                return b + self.a

        m = OldModule.from_config(OldModule.Config())
        jit.script(m)

            > RuntimeError: Could not get qualified name for class 'OldModule.Config':
        'OldModule.Config' is not a valid identifier

        print(m.Config.__name__)
            > OldModule.Config

        At the sametime, we dont need to script the config classes because they
        are not needed during inference time. Hence in this workaround we skip
        the config classes.

        Ideal solution is that when building models they should be inheriting
        from nn.Module only and not Component. This requires significant changes
        to the way models are created in PyText.

        """
        result = super().__dir__()
        return [
            r
            for r in result
            if not (
                isinstance(getattr(cls, r, None), type)
                and issubclass(getattr(cls, r, None), ConfigBase)
            )
        ]



[docs]class Component(metaclass=ComponentMeta):
    class Config(ConfigBase):
        pass

[docs]    @classmethod
    def from_config(cls, config, *args, **kwargs):
        return cls(config, *args, **kwargs)


    def __init__(self, config=None, *args, **kwargs):
        self.config = config



[docs]def register_tasks(task_cls: Union[Type, List[Type]]):
    """
    Task classes are already added to registry during declaration, pass them
    as parameters here just to make sure they're imported
    """
    vars(PyTextConfig)["__annotations__"]["task"].__args__ = Registry.configs(
        ComponentType.TASK
    )



[docs]def create_component(component_type: ComponentType, config: Any, *args, **kwargs):
    config_cls = type(config)
    cls = Registry.get(component_type, config_cls)
    try:
        return cls.from_config(config, *args, **kwargs)
    except TypeError as e:
        raise Exception(f"Can't create component {cls}: {str(e)}")



[docs]def create_data_handler(data_handler_config, *args, **kwargs):
    return create_component(
        ComponentType.DATA_HANDLER, data_handler_config, *args, **kwargs
    )



[docs]def create_featurizer(featurizer_config, *args, **kwargs):
    return create_component(
        ComponentType.FEATURIZER, featurizer_config, *args, **kwargs
    )



[docs]def create_trainer(trainer_config, model: torch.nn.Module, *args, **kwargs):
    return create_component(
        ComponentType.TRAINER, trainer_config, model, *args, **kwargs
    )



[docs]def create_model(model_config, *args, **kwargs):
    return create_component(ComponentType.MODEL, model_config, *args, **kwargs)



[docs]def create_optimizer(optimizer_config, model: torch.nn.Module, *args, **kwargs):
    return create_component(
        ComponentType.OPTIMIZER, optimizer_config, model, *args, **kwargs
    )



[docs]def create_scheduler(scheduler_config, optimizer, *args, **kwargs):
    if hasattr(optimizer, "fp32_optimizer"):
        optimizer = optimizer.fp32_optimizer
    return create_component(
        ComponentType.SCHEDULER, scheduler_config, optimizer, *args, **kwargs
    )



[docs]def create_sparsifier(sparsifier_config, *args, **kwargs):
    return create_component(
        ComponentType.SPARSIFIER, sparsifier_config, *args, **kwargs
    )



[docs]def create_privacy_engine(privacy_engine_config, *args, **kwargs):
    return create_component(
        ComponentType.PRIVACY_ENGINE, privacy_engine_config, *args, **kwargs
    )



[docs]def create_predictor(predictor_config, *args, **kwargs):
    return create_component(ComponentType.PREDICTOR, predictor_config, *args, **kwargs)



[docs]def create_exporter(exporter_config, *args, **kwargs):
    return create_component(ComponentType.EXPORTER, exporter_config, *args, **kwargs)



[docs]def create_loss(loss_config, *args, **kwargs):
    return create_component(ComponentType.LOSS, loss_config, *args, **kwargs)



[docs]def create_metric_reporter(module_config, *args, **kwargs):
    return create_component(
        ComponentType.METRIC_REPORTER, module_config, *args, **kwargs
    )



[docs]def get_component_name(obj):
    """
    Return the human-readable name of the class of `obj`.
    Document the type of a config field and can be used as a Union value
    in a json config.
    """
    if obj is type(None):
        return None
    if not hasattr(obj, "__module__"):  # builtins
        return obj.__class__.__name__
    if obj.__module__ == "typing":
        return str(obj)[7:]
    if hasattr(obj, "__qualname__"):  # Class name unaltered by meta
        ret = obj.__qualname__
    elif hasattr(obj, "__name__"):
        ret = obj.__name__
    else:
        ret = obj.__class__.__name__
    if ret.endswith(".Config"):
        return obj.__COMPONENT__.__name__
    return ret





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.config_adapter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from pytext.common.utils import eprint

from .pytext_config import LATEST_VERSION, PyTextConfig

ADAPTERS = {}
DOWNGRADE_ADAPTERS = {}
NOT_THERE = (None, None, None)


[docs]def register_adapter(from_version):
    def decorator(fn):
        if from_version in ADAPTERS:
            raise Exception(
                "Duplicated adapter from_version={}: '{}' and '{}'".format(
                    from_version, fn.__name__, ADAPTERS[from_version].__name__
                )
            )
        else:
            ADAPTERS[from_version] = fn
        return fn

    return decorator



[docs]def register_down_grade_adapter(from_version):
    def decorator(fn):
        if from_version in DOWNGRADE_ADAPTERS:
            raise Exception(
                "Duplicated adapter from_version={}: '{}' and '{}'".format(
                    from_version, fn.__name__, DOWNGRADE_ADAPTERS[from_version].__name__
                )
            )
        else:
            DOWNGRADE_ADAPTERS[from_version] = fn
        return fn

    return decorator



[docs]def find_dicts_containing_key(json_config, key):
    if key in json_config:
        yield json_config
    for _, v in json_config.items():
        if hasattr(v, "__contains__") and hasattr(v, "items"):
            yield from find_dicts_containing_key(v, key)



[docs]def rename(json_config, old_name, new_name):
    for section in find_dicts_containing_key(json_config, old_name):
        value = section.pop(old_name)
        if new_name:
            section[new_name] = value



[docs]def is_type_specifier(json_dict):
    """If a config object is a class, it might have a level which is a type specifier,
    with one key corresponding to the name of whichever type it is. These types should
    not be explicitly named in the path."""
    # heuristic: one key, starting with uppercase character
    if len(json_dict) != 1:
        return False
    key = next(iter(json_dict))
    return key[0] == key[0].upper()



[docs]def find_parameter(config, path_str):
    # Recursively find path elements, skipping into type specifiers.
    # Return the value and its container so the value can be deleted.

    path = path_str.split(".")
    value = config
    container = None
    for segment in path:
        while is_type_specifier(value):
            container, value = value, next(iter(value.values()))
        if segment not in value:
            return NOT_THERE
        container, value = value, value[segment]
    return path[-1], container, value



def _create_path(config, path):
    # Recursively find path elements, skipping into type specifiers.
    # If any container isn't there, create a new empty object for it.
    # This will only be created if the
    value = config
    for segment in path:
        while is_type_specifier(value):
            value = next(iter(value.values()))
        if segment not in value:
            value[segment] = {}
        value = value[segment]
    while is_type_specifier(value):
        value = next(iter(value.values()))
    return value


[docs]def create_parameter(config, path_str, value):
    *path, param = path_str.split(".")
    new_container = _create_path(config, path)
    new_container[param] = value



[docs]def delete_parameter(config, path_str):
    param_name, container, _ = find_parameter(config, path_str)
    if container:
        container.pop(param_name, None)



[docs]def rename_parameter(config, old_path, new_path, transform=lambda x: x):
    """A powerful tool for writing config adapters, this allows you to specify
    a JSON-style path for an old and new config parameter. For instance

    rename_parameter(config, "task.data.epoch_size", "task.trainer.batches_per_epoch")

    will look through the config for task.data.epoch_size, including moving through
    explicitly specified types. If it's specified, it will delete the value and
    set it in task.trainer.num_batches_per_epoch instead, creating trainer as an empty
    dictionary if necessary."""

    found = find_parameter(config, old_path)
    if found is not NOT_THERE:
        param_name, container, old_value = found
        # Delete old value
        container.pop(param_name)
        # Update new value
        create_parameter(config, new_path, transform(old_value))

    return config



[docs]@register_adapter(from_version=0)
def v0_to_v1(json_config):
    # migrate optimizer and random_seed params
    [task] = json_config["task"].values()
    if (
        "optimizer" not in task
        or "Adam" in task["optimizer"]
        or "SGD" in task["optimizer"]
        or "NAG" in task["optimizer"]
    ) and ("trainer" not in task or "random_seed" not in task["trainer"]):
        return json_config

    if "trainer" in task and "random_seed" in task["trainer"]:
        json_config["random_seed"] = task["trainer"]["random_seed"]
        del task["trainer"]["random_seed"]
    if "optimizer" in task and not any(
        opt in task["optimizer"] for opt in ["Adam", "SGD", "NAG"]
    ):
        op_type = task["optimizer"].get("type", "adam")
        if op_type == "adam":
            op_config = {"Adam": {}}
            for key in ["lr", "weight_decay"]:
                if key in task["optimizer"]:
                    op_config["Adam"][key] = task["optimizer"][key]
        elif op_type == "sgd":
            op_config = {"SGD": {}}
            for key in ["lr", "momentum"]:
                if key in task["optimizer"]:
                    op_config["SGD"][key] = task["optimizer"][key]
        elif op_type == "nag":
            op_config = {"NAG": {}}
            for key in ["lr", "weight_decay", "momentum"]:
                if key in task["optimizer"]:
                    op_config["NAG"][key] = task["optimizer"][key]
        else:
            raise ValueError("Migration not supported for your optimizer")
        task["optimizer"] = op_config
    return json_config



[docs]@register_adapter(from_version=1)
def v1_to_v2(json_config):
    # migrate optimizer params
    [task] = json_config["task"].values()
    if (
        "scheduler" not in task
        or task["scheduler"] is None
        or task["scheduler"].get("type") is None
    ):
        return json_config
    op_type = task["scheduler"].get("type")
    if op_type == "step_lr":
        op_config = {"StepLR": {}}
        for key in ["step_size", "gamma"]:
            if key in task["scheduler"]:
                op_config["StepLR"][key] = task["scheduler"][key]
        task["scheduler"] = op_config
    elif op_type == "lm_fine_tuning":
        op_config = {"LmFineTuning": {}}
        for key in [
            "cut_frac",
            "ratio",
            "non_pretrained_param_groups",
            "lm_lr_multiplier",
            "lm_use_per_layer_lr",
            "lm_gradual_unfreezing",
            "last_epoch",
        ]:
            if key in task["scheduler"]:
                op_config["LmFineTuning"][key] = task["scheduler"][key]
        task["scheduler"] = op_config
    elif op_type == "reduce_lr_on_plateau":
        op_config = {"ReduceLROnPlateau": {}}
        for key in [
            "lower_is_better",
            "factor",
            "patience",
            "min_lr",
            "threshold",
            "threshold_is_absolute",
            "cooldown",
        ]:
            if key in task["scheduler"]:
                op_config["ReduceLROnPlateau"][key] = task["scheduler"][key]
        task["scheduler"] = op_config
    elif op_type == "cosine_annealing_lr":
        op_config = {"CosineAnnealingLR": {}}
        for key in ["t_max", "eta_min"]:
            if key in task["scheduler"]:
                op_config["CosineAnnealingLR"][key] = task["scheduler"][key]
        task["scheduler"] = op_config
    elif op_type == "exponential_lr":
        op_config = {"ExponentialLR": {}}
        for key in ["gamma"]:
            if key in task["scheduler"]:
                op_config["ExponentialLR"][key] = task["scheduler"][key]
        task["scheduler"] = op_config
    elif op_type == "none":
        del task["scheduler"]
    else:
        raise ValueError("Migration for your scheduler %s not supported." % op_type)
    return json_config



[docs]@register_adapter(from_version=2)
def v2_to_v3(json_config):
    """Optimizer and Scheduler configs used to be part of the task config,
    they now live in the trainer's config.
    """
    [task] = json_config["task"].values()
    for section_str in ["optimizer", "scheduler"]:
        if section_str in task:
            if "trainer" not in task:
                task["trainer"] = {}
            trainer = task["trainer"]
            # a hack to support an older hack:
            # some tasks like ensemble have a 'real_trainer' section inside trainer
            # that has the actual trainer config
            if "real_trainer" in trainer:
                real_trainer = trainer["real_trainer"]
                real_trainer[section_str] = task[section_str]
            else:
                trainer[section_str] = task[section_str]
            # remove from task config
            task.pop(section_str)

    return json_config



[docs]@register_adapter(from_version=3)
def v3_to_v4(json_config):
    """Key for provding the path for contextual token embedding has changed from
    `pretrained_model_embedding` to `contextual_token_embedding. This affects the
    `features` section of the config.
    """
    [task] = json_config["task"].values()
    old_key = "pretrained_model_embedding"
    new_key = "contextual_token_embedding"
    for section_str in ["features", "labels"]:
        if section_str in task:
            section = task[section_str]
            if section and old_key in section:
                section[new_key] = section[old_key]
                section.pop(old_key)

    return json_config



[docs]def deprecate(json_config, t):
    for section in find_dicts_containing_key(json_config, t):
        section[t + "_Deprecated"] = section.pop(t)



[docs]@register_adapter(from_version=4)
def doc_model_deprecated(json_config):
    """Rename DocModel to DocModel_Deprecated."""
    deprecate(json_config, "DocModel")

    return json_config



[docs]@register_adapter(from_version=5)
def old_tasks_deprecated(json_config):
    """
    Rename tasks with data_handler config to _Deprecated
    """
    deprecate(json_config, "BertClassificationTask")
    deprecate(json_config, "BertPairClassificationTask")
    deprecate(json_config, "BertPairwiseClassificationTask")
    deprecate(json_config, "COLMClassifyTask")
    deprecate(json_config, "ContextSCLSTMCompositionalTask")
    deprecate(json_config, "DocClassificationTask")
    deprecate(json_config, "ElmoDocClassificationTask")
    deprecate(json_config, "ElmoFineTunePairwiseClassificationTask")
    deprecate(json_config, "EnsembleTask")
    deprecate(json_config, "FederatedLearningTaskBase")
    deprecate(json_config, "FLDocClassificationTask")
    deprecate(json_config, "FLQueryDocumentPairwiseRankingTask")
    deprecate(json_config, "KDDocClassificationTask")
    deprecate(json_config, "LMTask")
    deprecate(json_config, "QueryDocumentPairwiseRankingTask")
    deprecate(json_config, "SCLSTMCompositionalTask")
    deprecate(json_config, "SCLSTMTask")
    deprecate(json_config, "SemanticParsingCppTask")
    deprecate(json_config, "SemanticParsingTask")
    deprecate(json_config, "Seq2SeqTask")
    deprecate(json_config, "Seq2SeqCompositionalMetricReporter")
    deprecate(json_config, "Seq2SeqMetricReporter")
    deprecate(json_config, "RNNEncoderDecoder")
    deprecate(json_config, "SeqNNTask")
    deprecate(json_config, "SGNNClassificationTask")
    deprecate(json_config, "ShallowClassificationTask")
    deprecate(json_config, "ShallowTaggingTask")
    deprecate(json_config, "SpanClassificationTask")
    deprecate(json_config, "TreeParserTask")

    return json_config



[docs]@register_adapter(from_version=6)
def v6_to_v7(json_config):
    """
    Make `LabelTensorizer` expansible. If the `labels` field should be an instance of
    `LabelTensorizer`, convert it to`{LabelTensorizer: labels}`.
    """
    [(task_name, task)] = json_config["task"].items()
    if task_name in (
        "BertPairRegressionTask",
        "NewDocumentRegression",
        "NewWordTaggingTask",
    ):
        # Task has a label tensorizer different from LabelTensorizer.
        return json_config

    model = task.get("model")
    if not model:
        return json_config

    model_name = None
    if "inputs" in model:
        inputs = model["inputs"]
    elif len(model) == 1:
        [(model_name, model_val)] = model.items()
        inputs = model_val.get("inputs")
    else:
        inputs = None
    if not inputs:
        return json_config
    if model_name in (
        "NewBertRegressionModel",
        "DocRegressionModel",
        "NewWordTaggingModel",
        "ELModel",
        "EntitySalienceModel",
        "MatchaTwoTowerModel",
    ):
        # Model has a label tensorizer different from LabelTensorizer.
        return json_config

    labels = inputs.get("labels")
    if labels is None:
        return json_config

    inputs["labels"] = {"LabelTensorizer": labels}
    return json_config



[docs]@register_adapter(from_version=7)
def lm_model_deprecated(json_config):
    """
    Rename LM model to _Deprecated (LMTask is already deprecated in v5)
    """
    deprecate(json_config, "LMLSTM")
    return json_config



[docs]@register_adapter(from_version=8)
def new_tasks_rename(json_config):
    """
    Rename tasks with new API consistently
    """
    # Deprecated
    rename(
        json_config,
        "QueryDocumentPairwiseRankingModel",
        "QueryDocumentPairwiseRankingModel_Deprecated",
    )
    # New
    rename(json_config, "NewDocModel", "DocModel")
    rename(json_config, "NewDocRegressionModel", "DocRegressionModel")
    rename(json_config, "NewDocumentClassification", "DocumentClassificationTask")
    rename(json_config, "NewDocumentRegression", "DocumentRegressionTask")
    rename(
        json_config,
        "NewQueryDocumentPairwiseRankingModel",
        "QueryDocPairwiseRankingModel",
    )
    rename(json_config, "NewWordTaggingModel", "WordTaggingModel")
    rename(json_config, "NewWordTaggingTask", "WordTaggingTask")
    rename(json_config, "PairwiseClassification", "PairwiseClassificationTask")
    rename(
        json_config, "QueryDocumentPairwiseRanking", "QueryDocumentPairwiseRankingTask"
    )
    return json_config



[docs]@register_adapter(from_version=9)
def move_epoch_size(json_config):
    return rename_parameter(
        json_config, "task.data.epoch_size", "task.trainer.num_batches_per_epoch"
    )



[docs]@register_adapter(from_version=10)
def ensemble_task_deprecated(json_config):
    """
    Rename tasks with new API consistently
    """
    # Deprecated
    deprecate(json_config, "BaggingDocEnsemble")
    deprecate(json_config, "BaggingIntentSlotEnsemble")
    deprecate(json_config, "EnsembleTrainer")
    return json_config



[docs]@register_adapter(from_version=11)
def rename_bitransformer_inputs(json_config):
    """
    In "BiTransformer" model, rename input "characters" -> "bytes" and update subfields.
    """
    [task] = json_config["task"].values()
    model = task.get("model")

    if model and len(model) == 1 and "BiTransformer" in model:
        model_val = list(model.values())[0]
        if "inputs" not in model_val:
            model_val["inputs"] = {}
        inputs = model_val["inputs"]
        char_config = inputs.pop("characters", {})
        if "max_char_length" in char_config:
            char_config["max_byte_len"] = char_config.pop("max_char_length")
        char_config["offset_for_non_padding"] = 1
        model_val["inputs"]["bytes"] = char_config

    return json_config



[docs]@register_adapter(from_version=12)
def v12_to_v13(json_config):
    """remove_output_encoded_layers(json_config)"""
    rename(json_config, "output_encoded_layers", None)
    """
    Make 'ClassificationMetricReporter'
    expansible.

    If the 'metric_reporter' field should be an instance of
    'ClassificationMetricReporter',
    convert it to '{ClassificationMetricReporter: metric_reporter}'.
    """

    [(task_name, task)] = json_config["task"].items()
    if task_name not in (
        "EnsembleTask",
        "DocClassificationTask_Deprecated",
        "DocumentClassificationTask",
        "PairwiseClassificationTask",
        "SeqNNTask",
        "ShallowClassificationTask_Deprecated",
        "KDDocClassificationTask_Deprecated",
        "XLMDocumentClassification",
        "XLMPairClassification",
        "NewBertClassificationTask",
        "NewBertPairClassificationTask",
        "LaserClassificationTask",
    ):
        # Task has a metric reporter different from ClassificationMetricReporter
        return json_config
    metric_reporter = task.get("metric_reporter")
    if metric_reporter is None:
        return json_config
    keys = list(metric_reporter.keys())
    if keys == []:
        return json_config
    set = {"output_path", "model_select_metric", "target_label", "text_column_names"}
    if keys[0] in set:
        task["metric_reporter"] = {"ClassificationMetricReporter": metric_reporter}
    else:
        return json_config
    return json_config



[docs]@register_adapter(from_version=13)
def rename_tensorizer_vocab_params(json_config):
    [(task_name, task)] = json_config["task"].items()
    # XLM and Bert models use the `vocab_file` field, but in a custom way. This
    # field should not be migrated to `vocab.vocab_files` as for TokenTensorizer.
    if "XLM" in task_name or "Bert" in task_name:
        return json_config

    def resolve_model(model_config):
        if len(model_config) == 1 and list(model_config)[0][0].isupper():
            [(model_name, model_config)] = model_config.items()
            if "XLM" in model_name or "Bert" in model_name:
                return {}
        return model_config

    model = resolve_model(task.get("model", {}))
    if not model:
        return json_config

    def update_model_config(model_config):
        model_config = resolve_model(model_config)
        tokens = model_config.get("inputs", {}).get("tokens")
        if not tokens:
            return

        vocab = {"build_from_data": tokens.pop("build_vocab", True), "vocab_files": []}
        if "vocab_file" in tokens:
            vocab["vocab_files"].append(
                {
                    "filepath": tokens.pop("vocab_file"),
                    "size_limit": tokens.pop("vocab_file_size_limit", 0),
                }
            )

    if "models" in model:
        # ensemble model
        for sub_model in model["models"]:
            update_model_config(sub_model)
    else:
        update_model_config(model)

    return json_config



[docs]@register_adapter(from_version=14)
def flatten_deprecated_ensemble_config(json_config):
    # Deprecated ensemble is removed from codebase, so this is now just a no-op
    return json_config



[docs]def migrate_to_new_data_handler(task, columns):
    create_parameter(task, "data.source", {"TSVDataSource": {}})
    rename_parameter(task, "data_handler.eval_path", "data.source.eval_filename")
    rename_parameter(task, "data_handler.test_path", "data.source.test_filename")
    rename_parameter(task, "data_handler.train_path", "data.source.train_filename")
    columns_to_read = next(find_dicts_containing_key(task, "columns_to_read"), None)
    if columns_to_read:
        rename_parameter(
            task, "data_handler.columns_to_read", "data.source.field_names"
        )
    else:
        create_parameter(task, "data.source.field_names", columns)

    rename_parameter(
        task, "data_handler.append_bos", "model.inputs.tokens.add_bos_token"
    )
    rename_parameter(
        task, "data_handler.append_eos", "model.inputs.tokens.add_eos_token"
    )
    rename_parameter(
        task, "data_handler.max_seq_len", "model.inputs.tokens.max_seq_len"
    )

    rename_parameter(
        task, "features.shared_module_key", "model.embedding.shared_module_key"
    )
    rename_parameter(task, "features.word_feat.embed_dim", "model.embedding.embed_dim")
    rename_parameter(task, "features.dense_feat", "model.inputs.dense")

    create_parameter(task, "data.batcher", {"PoolingBatcher": {}})
    rename_parameter(
        task, "data_handler.eval_batch_size", "data.batcher.eval_batch_size"
    )
    rename_parameter(
        task, "data_handler.test_batch_size", "data.batcher.test_batch_size"
    )
    rename_parameter(
        task, "data_handler.train_batch_size", "data.batcher.train_batch_size"
    )

    rename_parameter(
        task,
        "features.word_feat.vocab_size",
        "model.inputs.tokens.vocab.size_from_data",
    )
    rename_parameter(
        task,
        "features.word_feat.vocab_from_train_data",
        "model.inputs.tokens.vocab.build_from_data",
    )

    rename_parameter(
        task,
        "features.word_feat.vocab_file",
        "model.inputs.tokens.vocab.vocab_files",
        lambda x: [{"filepath": x}],
    )

    rename_parameter(task, "labels.label_weights", "model.output_layer.label_weights")

    delete_parameter(task, "data_handler")
    delete_parameter(task, "exporter")
    delete_parameter(task, "features")
    delete_parameter(task, "featurizer")
    delete_parameter(task, "labels")



[docs]@register_adapter(from_version=15)
def remove_lmtask_deprecated(json_config):
    for section in find_dicts_containing_key(json_config, "LMTask_Deprecated"):
        task = section.pop("LMTask_Deprecated")
        migrate_to_new_data_handler(task, ["text"])
        section["LMTask"] = task

    return json_config



[docs]@register_adapter(from_version=16)
def remove_docclassificationtask_deprecated(json_config):
    for section in find_dicts_containing_key(
        json_config, "DocClassificationTask_Deprecated"
    ):
        task = section.pop("DocClassificationTask_Deprecated")
        convert = next(find_dicts_containing_key(task, "convert_to_bytes"), None)

        section["DocumentClassificationTask"] = task
        migrate_to_new_data_handler(task, ["doc_label", "text"])
        create_parameter(task, "model.inputs.labels.column", "doc_label")

        # In DocumentClassificationTask.Config:
        #   model: BaseModel.Config = DocModel.Config()
        # It will create a BaseModel if model class is implicit in json.
        # We make it explicit to avoid errors.
        for model in find_dicts_containing_key(section, "model"):
            if next(iter(model["model"]))[0].islower():
                model["model"] = {"DocModel": model.pop("model")}

        if convert and convert["convert_to_bytes"]:
            rename(section, "DocModel", "ByteTokensDocumentModel")
    return json_config



[docs]@register_adapter(from_version=17)
def rename_fl_task(json_config):
    # remove 'NewDoc' from FL task names
    for trainer_suffix in ["SyncTrainer", "AsyncTrainer"]:
        old_trainer_name = f"FLNewDoc{trainer_suffix}"
        new_trainer_name = f"FL{trainer_suffix}"
        for section in find_dicts_containing_key(json_config, old_trainer_name):
            section[new_trainer_name] = section.pop(old_trainer_name)
    return json_config



[docs]@register_adapter(from_version=18)
def upgrade_if_xlm(json_config):
    """
    Make `XLMModel` Union changes for encoder and tokens config.
    Since they are now unions, insert the old class into the config if
    no class name is mentioned.
    """
    _, _, model = find_parameter(json_config, "task.model")
    if model and "XLMModel" in model:
        _, inputs, tokens = find_parameter(json_config, "task.model.inputs.tokens")
        if tokens and "XLMTensorizer" not in tokens:
            inputs["tokens"] = {}
            inputs["tokens"]["XLMTensorizer"] = tokens

    return json_config



[docs]@register_adapter(from_version=19)
def fix_fl_local_optimizer_and_trainer(json_config):
    """a) Change FL local optimizer from optimizer:{SGD:{lr=0.1, momentum=0.2}}
    to optimizer:{lr=0.1, momentum=0.2}
    b) Replace trainer:{FLSyncTrainer:{foo}} by
    trainer:{fl_trainer:{foo, type:SyncTrainer}}
    Same for FLAsyncTrainer
    """
    # only for tasks that contain FLSyncTrainer or FLAsyncTrainer
    _, container, trainer = find_parameter(json_config, "task.trainer")
    if not trainer:
        return json_config
    if "FLSyncTrainer" in trainer:
        fl_trainer_name, fl_trainer_type = "FLSyncTrainer", "SyncTrainer"
    elif "FLAsyncTrainer" in trainer:
        fl_trainer_name, fl_trainer_type = "FLAsyncTrainer", "AsyncTrainer"
    else:
        return json_config

    trainer_section = trainer.pop(fl_trainer_name)
    # first, replace optimizer:{SGD:{lr=0.1, momentum=0.2}} by
    # optimizer:{lr=0.1, momentum=0.2}
    if "optimizer" in trainer_section:
        optimizer = trainer_section.pop("optimizer")
        sgd_config = optimizer.pop("SGD")
        trainer_section["optimizer"] = sgd_config
    # rename "global_optimizer" to "aggregator"
    if "global_optimizer" in trainer_section:
        aggregator = trainer_section.pop("global_optimizer")
        trainer_section["aggregator"] = aggregator
    trainer_section["type"] = fl_trainer_type
    trainer["fl_trainer"] = trainer_section
    return json_config



[docs]@register_adapter(from_version=20)
def upgrade_padding(json_config):
    """
    Upgrade config option padding_control to seq_padding_control.
    """
    json_config["seq_padding_control"] = json_config.pop("padding_control", None)
    return json_config



[docs]@register_adapter(from_version=21)
def upgrade_export_config(json_config):
    """
    Upgrade model export related config fields to the new "export" section.
    """
    export_config_fields = [
        "export_caffe2_path",
        "export_onnx_path",
        "export_torchscript_path",
        "torchscript_quantize",
        "accelerate",
        "inference_interface",
        "seq_padding_control",
        "batch_padding_control",
        "target",
    ]

    export_config = {}
    for f in export_config_fields:
        if f in json_config:
            export_config[f] = json_config.pop(f, None)
    json_config["export"] = export_config
    return json_config



[docs]@register_adapter(from_version=22)
def v22_to_v23(json_config):
    """
    Upgrade by adding read_chunk_size option
    """
    if "read_chunk_size" not in json_config:
        json_config["read_chunk_size"] = PyTextConfig.read_chunk_size
    return json_config



[docs]@register_adapter(from_version=23)
def v23_to_v24(json_config):
    """
    No-op since export_list is optional
    """
    return json_config



[docs]@register_adapter(from_version=24)
def v24_to_v25(json_config):
    """
    Upgrade by adding max_input_text_length option and default to None
    """
    for v in get_json_config_iterator(json_config, "SentencePieceTokenizer"):
        if "max_input_text_length" not in v:
            v["max_input_text_length"] = None
    return json_config



[docs]@register_down_grade_adapter(from_version=23)
def v23_to_v22(json_config):
    """
    Upgrade by removing read_chunk_size option
    """
    if "read_chunk_size" in json_config:
        del json_config["read_chunk_size"]
    return json_config



[docs]@register_down_grade_adapter(from_version=24)
def v24_to_v23(json_config):
    """
    Downgrade by removing export_list option
    """
    if "export_list" in json_config:
        if len(json_config["export_list"]) > 1:
            raise Exception(
                "Current version does not support multiple exports in export_list"
            )
        elif len(json_config["export_list"]) == 0:
            raise Exception("Current version does not support empty export_list")
        json_config["export"] = json_config["export_list"][0]
        del json_config["export_list"]
    return json_config



[docs]@register_down_grade_adapter(from_version=25)
def v25_to_v24(json_config):
    """
    Downgrade by removing max_input_text_length option for SentencePieceTokenizer
    """
    for v in get_json_config_iterator(json_config, "SentencePieceTokenizer"):
        if "max_input_text_length" in v:
            del v["max_input_text_length"]
    return json_config



[docs]def get_json_config_iterator(json_config, lookup_key):
    for key, value in json_config.items():
        if key == lookup_key:
            yield value
        elif isinstance(value, dict):
            for v in get_json_config_iterator(value, lookup_key):
                yield v



[docs]@register_down_grade_adapter(from_version=26)
def v26_to_v25(json_config):
    """
    Downgrade by removing target option from all
    exports in export_list
    """
    if "export" in json_config:
        if "target" in json_config["export"]:
            json_config["export"].pop("target")
    if "export_list" in json_config:
        export_list = json_config["export_list"]
        for export_cfg in export_list:
            if "target" in export_cfg:
                export_cfg.pop("target")
        json_config["export_list"] = export_list
    return json_config



[docs]@register_adapter(from_version=25)
def v25_to_v26(json_config):
    if "export" in json_config:
        export_cfg = json_config["export"]
        export_cfg["target"] = get_name_from_options(export_cfg)
        if "inference_interface" in export_cfg:
            export_cfg.pop("inference_interface")
        json_config["export"] = export_cfg
    if "export_list" in json_config:
        export_list = json_config["export_list"]
        for export_cfg in export_list:
            export_cfg["target"] = get_name_from_options(export_cfg)
            if "inference_interface" in export_cfg:
                export_cfg.pop("inference_interface")
        json_config["export_list"] = export_list
    return json_config



[docs]def get_name_from_options(export_config):
    """
    Reverse engineer which model is which based on recognized
    export configurations. If the export configurations don't adhere
    to the set of recognized backends, then set target name to unknown
    """
    if "accelerate" in export_config and len(export_config["accelerate"]) != 0:
        if export_config["accelerate"][0] == "cuda:half":
            tgt = "gpu-fp16"
        elif (
            export_config["accelerate"][0] == "nnpi"
            and "seq_padding_control" in export_config
            and "batch_padding_control" in export_config
        ):
            tgt = "nnpi"
        else:
            pass
    elif "seq_padding_control" and "batch_padding_control" in export_config:
        tgt = "nnpi"
    else:
        tgt = "unknown"
    return tgt



[docs]def upgrade_one_version(json_config):
    current_version = json_config.get("version", 0)
    adapter = ADAPTERS.get(current_version)
    if not adapter:
        raise Exception(
            f"no adapter found for version {current_version}."
            "Make sure current revision is after pytext pkg's revision, and rebase if necessary"
        )
    json_config = adapter(json_config)
    eprint(
        f"WARNING - Applying old config adapter for version={current_version}. "
        "Please consider migrating your old configs to the latest version."
    )
    json_config["version"] = current_version + 1
    return json_config



[docs]def downgrade_one_version(json_config):
    current_version = json_config.get("version", 0)
    downgrade_adapter = DOWNGRADE_ADAPTERS.get(current_version)
    if not downgrade_adapter:
        raise Exception(f"no downgrade adapter found for version {current_version}")
    json_config = downgrade_adapter(json_config)
    eprint(
        f"WARNING - Downgrading your current config version={current_version}. "
        "Please wait for next pytext pkg release to let new config take effect."
    )
    json_config["version"] = current_version - 1
    return json_config



[docs]def upgrade_to_latest(json_config):
    current_version = json_config.get("version") or 0
    if current_version > LATEST_VERSION:
        raise Exception(
            f"config version {json_config['version']} shouldn't exceed lastest \
            version {LATEST_VERSION}"
        )
    while current_version != LATEST_VERSION:
        print(f"Current Version: {current_version}")
        json_config = upgrade_one_version(json_config)
        current_version = json_config["version"]
    return json_config



[docs]def update_to_version(json_config, expected_version=LATEST_VERSION):
    current_version = json_config.get("version") or 0
    if current_version > expected_version:
        while current_version != expected_version:
            print(f"Current Version: {current_version}")
            json_config = downgrade_one_version(json_config)
            current_version = json_config["version"]
    while current_version != expected_version:
        print(f"Current Version: {current_version}")
        json_config = upgrade_one_version(json_config)
        current_version = json_config["version"]
    return json_config





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.contextual_intent_slot

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Optional

from .field_config import (
    CharFeatConfig,
    ContextualTokenEmbeddingConfig,
    DictFeatConfig,
    FloatVectorConfig,
    TargetConfigBase,
    WordFeatConfig,
)
from .module_config import ModuleConfig


[docs]class ModelInputConfig(ModuleConfig):
    word_feat: Optional[WordFeatConfig] = WordFeatConfig()
    dict_feat: Optional[DictFeatConfig] = None
    char_feat: Optional[CharFeatConfig] = None
    contextual_token_embedding: Optional[ContextualTokenEmbeddingConfig] = None
    seq_word_feat: Optional[WordFeatConfig] = WordFeatConfig()
    dense_feat: Optional[FloatVectorConfig] = None



TargetConfig = List[TargetConfigBase]


[docs]class ModelInput:
    TEXT = "word_feat"
    DICT = "dict_feat"
    CHAR = "char_feat"
    CONTEXTUAL_TOKEN_EMBEDDING = "contextual_token_embedding"
    SEQ = "seq_word_feat"
    DENSE = "dense_feat"



[docs]class ExtraField:
    DOC_WEIGHT = "doc_weight"
    WORD_WEIGHT = "word_weight"
    RAW_WORD_LABEL = "raw_word_label"
    TOKEN_RANGE = "token_range"
    UTTERANCE = "utterance"





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.doc_classification

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Optional

from .field_config import (
    CharFeatConfig,
    ContextualTokenEmbeddingConfig,
    DictFeatConfig,
    DocLabelConfig,
    FloatVectorConfig,
    WordFeatConfig,
)
from .module_config import ModuleConfig


[docs]class ModelInputConfig(ModuleConfig):
    word_feat: WordFeatConfig = WordFeatConfig()
    dict_feat: Optional[DictFeatConfig] = None
    char_feat: Optional[CharFeatConfig] = None
    contextual_token_embedding: Optional[ContextualTokenEmbeddingConfig] = None
    dense_feat: Optional[FloatVectorConfig] = None



TargetConfig = DocLabelConfig


[docs]class ModelInput:
    WORD_FEAT = "word_feat"
    DICT_FEAT = "dict_feat"
    CHAR_FEAT = "char_feat"
    CONTEXTUAL_TOKEN_EMBEDDING = "contextual_token_embedding"
    SEQ_LENS = "seq_lens"
    DENSE_FEAT = "dense_feat"



[docs]class ExtraField:
    RAW_TEXT = "text"





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.field_config

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from enum import Enum
from typing import Dict, List, Optional, Union

from pytext.common.constants import DatasetFieldName

from .module_config import CNNParams, ModuleConfig, PoolingType
from .pytext_config import ConfigBase


[docs]class EmbedInitStrategy(Enum):
    RANDOM = "random"
    ZERO = "zero"



[docs]class Target:
    DOC_LABEL = "doc_label"
    TARGET_LOGITS_FIELD = "target_logit"
    TARGET_PROB_FIELD = "target_prob"
    TARGET_LABEL_FIELD = "target_label"



[docs]class WordFeatConfig(ModuleConfig):
    embed_dim: int = 100
    freeze: bool = False  # only freezes embedding lookup, not MLP layers
    embedding_init_strategy: EmbedInitStrategy = EmbedInitStrategy.RANDOM
    embedding_init_range: Optional[List[float]] = None
    embeddding_init_std: Optional[float] = 0.02
    export_input_names: List[str] = ["tokens_vals"]
    pretrained_embeddings_path: str = ""
    vocab_file: str = ""
    #: If `pretrained_embeddings_path` and `vocab_from_pretrained_embeddings` are set,
    #: only the first `vocab_size` tokens in the file will be added to the vocab.
    vocab_size: int = 0
    vocab_from_train_data: bool = True  # add tokens from train data to vocab
    vocab_from_all_data: bool = False  # add tokens from train, eval, test data to vocab
    # add tokens from pretrained embeddings to vocab
    vocab_from_pretrained_embeddings: bool = False
    lowercase_tokens: bool = True
    min_freq: int = 1
    mlp_layer_dims: Optional[List[int]] = []
    padding_idx: Optional[int] = None
    cpu_only: bool = False
    skip_header: bool = True
    delimiter: str = " "



[docs]class MLPFeatConfig(ModuleConfig):
    embed_dim: int = 100
    embedding_init_strategy: EmbedInitStrategy = EmbedInitStrategy.RANDOM
    embedding_init_range: Optional[List[float]] = None
    embeddding_init_std: Optional[float] = 0.02
    export_input_names: List[str] = ["mlp_vals"]
    mlp_layer_dims: List[int] = []
    cpu_only: bool = False
    skip_header: bool = True
    delimiter: str = " "



[docs]class DictFeatConfig(ModuleConfig):
    embed_dim: int = 100
    sparse: bool = False
    pooling: PoolingType = PoolingType.MEAN
    export_input_names: List[str] = ["dict_vals", "dict_weights", "dict_lens"]
    vocab_from_train_data: bool = True
    mobile: bool = False



[docs]class CharFeatConfig(ModuleConfig):
    embed_dim: int = 100
    sparse: bool = False
    cnn: CNNParams = CNNParams()
    highway_layers: int = 0
    projection_dim: Optional[int] = None
    export_input_names: List[str] = ["char_vals"]
    vocab_from_train_data: bool = True
    max_word_length: int = 20
    min_freq: int = 1



[docs]class ContextualTokenEmbeddingConfig(ConfigBase):
    embed_dim: int = 0
    model_paths: Optional[Dict[str, str]] = None
    export_input_names: List[str] = ["contextual_token_embedding"]
    downsample_dim: Optional[int] = None



[docs]class FloatVectorConfig(ConfigBase):
    dim: int = 0  # Dimension of the vector in the dataset.
    export_input_names: List[str] = ["float_vec_vals"]
    dim_error_check: bool = False  # should we error check dims b/w config and data



[docs]class FeatureConfig(ModuleConfig):  # type: ignore
    word_feat: WordFeatConfig = WordFeatConfig()
    seq_word_feat: Optional[WordFeatConfig] = None
    dict_feat: Optional[DictFeatConfig] = None
    char_feat: Optional[CharFeatConfig] = None
    dense_feat: Optional[FloatVectorConfig] = None
    contextual_token_embedding: Optional[ContextualTokenEmbeddingConfig] = None



[docs]class WordLabelConfig(ConfigBase):
    # Transform sequence labels to BIO format
    use_bio_labels: bool = False
    export_output_names: List[str] = ["word_scores"]
    _name = DatasetFieldName.WORD_LABEL_FIELD



[docs]class DocLabelConfig(ConfigBase):
    export_output_names: List[str] = ["doc_scores"]
    label_weights: Dict[str, float] = {}
    _name = DatasetFieldName.DOC_LABEL_FIELD
    target_prob: bool = False



TargetConfigBase = Union[DocLabelConfig, WordLabelConfig]




          

      

      

    

  

    
      
          
            
  Source code for pytext.config.module_config

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from enum import Enum
from typing import List, Optional

from .pytext_config import ConfigBase


[docs]class ModuleConfig(ConfigBase):
    # Checkpoint load path
    load_path: Optional[str] = None
    # Checkpoint save path, relative to PyTextConfig.modules_save_dir (if set)
    save_path: Optional[str] = None
    # Freezing a module means its parameters won't be updated during training.
    freeze: bool = False
    # modules which have the same shared_module_key and type share parameters
    shared_module_key: Optional[str] = None



[docs]class CNNParams(ConfigBase):
    # Number of feature maps for each kernel
    kernel_num: int = 100
    # Kernel sizes to use in convolution
    kernel_sizes: List[int] = [3, 4]
    # Use weight norm in convolution
    weight_norm: bool = False
    # Enables dilated convolutions
    dilated: bool = False
    # Enables causal convolutions
    causal: bool = False



[docs]class PoolingType(Enum):
    MEAN = "mean"
    MAX = "max"
    LOGSUMEXP = "logsumexp"
    NONE = "none"



[docs]class SlotAttentionType(Enum):
    NO_ATTENTION = "no_attention"
    CONCAT = "concat"
    MULTIPLY = "multiply"
    DOT = "dot"



[docs]class PerplexityType(Enum):
    MIN = "min"
    MAX = "max"
    MEAN = "mean"
    MEDIAN = "median"
    EOS = "eos"



[docs]class Activation(Enum):
    RELU = "relu"
    LEAKYRELU = "leakyrelu"
    TANH = "tanh"
    GELU = "gelu"
    GLU = "glu"



[docs]class ExporterType(Enum):
    PREDICTOR = "predictor"
    INIT_PREDICT = "init_predict"





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.pair_classification

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from .field_config import DocLabelConfig, WordFeatConfig
from .module_config import ModuleConfig


[docs]class ModelInputConfig(ModuleConfig):
    text1: WordFeatConfig = WordFeatConfig()
    text2: WordFeatConfig = WordFeatConfig()



TargetConfig = DocLabelConfig


[docs]class ModelInput:
    TEXT1 = "text1"
    TEXT2 = "text2"



[docs]class ExtraField:
    UTTERANCE_PAIR = "utterance"





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.pytext_config

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from collections import OrderedDict
from typing import Any, List, Optional, Union


[docs]class ConfigBaseMeta(type):
[docs]    def annotations_and_defaults(cls):
        annotations = OrderedDict()
        defaults = {}
        for base in reversed(cls.__bases__):
            if base is ConfigBase:
                continue
            annotations.update(getattr(base, "__annotations__", {}))
            defaults.update(getattr(base, "_field_defaults", {}))
        annotations.update(vars(cls).get("__annotations__", {}))
        defaults.update({k: getattr(cls, k) for k in annotations if hasattr(cls, k)})
        return annotations, defaults


    @property
    def __annotations__(cls):
        annotations, _ = cls.annotations_and_defaults()
        return annotations

    _field_types = __annotations__

    @property
    def _fields(cls):
        return cls.__annotations__.keys()

    @property
    def _field_defaults(cls):
        _, defaults = cls.annotations_and_defaults()
        return defaults



[docs]class ConfigBase(metaclass=ConfigBaseMeta):
[docs]    def items(self):
        return self._asdict().items()


    def _asdict(self):
        return {k: getattr(self, k) for k in type(self).__annotations__}

    def _replace(self, **kwargs):
        args = self._asdict()
        args.update(kwargs)
        return type(self)(**args)

    def __init__(self, **kwargs):
        """Configs can be constructed by specifying values by keyword.
        If a keyword is supplied that isn't in the config, or if a config requires
        a value that isn't specified and doesn't have a default, a TypeError will be
        raised."""
        specified = kwargs.keys() | type(self)._field_defaults.keys()
        required = type(self).__annotations__.keys()
        # Unspecified fields have no default and weren't provided by the caller
        unspecified_fields = required - specified
        if unspecified_fields:
            raise TypeError(f"Failed to specify {unspecified_fields} for {type(self)}")

        # Overspecified fields are fields that were provided but that the config
        # doesn't know what to do with, ie. was never specified anywhere.
        overspecified_fields = specified - required
        if overspecified_fields:
            raise TypeError(
                f"Specified non-existent fields {overspecified_fields} for {type(self)}"
            )

        vars(self).update(kwargs)

    def __str__(self):
        lines = [self.__class__.__name__ + ":"]
        for key, val in sorted(self._asdict().items()):
            lines += f"{key}: {val}".split("\n")
        return "\n    ".join(lines)

    def __eq__(self, other):
        """Mainly a convenience utility for unit testing."""
        return type(self) == type(other) and self._asdict() == other._asdict()



[docs]class PlaceHolder:
    pass



[docs]class ExportConfig(ConfigBase):
    # Exported caffe model will be stored here
    export_caffe2_path: Optional[str] = None
    # Exported onnx model will be stored here
    export_onnx_path: str = "/tmp/model.onnx"
    # Exported torchscript model will be stored here
    export_torchscript_path: Optional[str] = None
    # Exported jit lite model will be stored here
    export_lite_path: Optional[str] = None
    # Export quantized torchscript model
    torchscript_quantize: Optional[bool] = False
    # Accelerator options.
    # Options:
    # "half" - demote model to half precision
    # "nnpi" - freeze model for use with Glow on NNPI accelerator
    accelerate: List[str] = []
    # Inference Interface.
    # *** DEPRECATED *** DO NOT USE ***
    inference_interface: Optional[str] = None
    # Padding boundaries for padded tensor sequence length dimension.
    # Specified as a list of boundaries to be rounded up to.
    # Each batch seq length dimension will be rounded to the smallest number
    # larger than the actual longest sequence in a batch.
    # The list of padding boundaries must be sorted in asecending order.
    # The first list element must be 0.  (Will serve as future padding control "version number")
    seq_padding_control: Optional[List[int]] = None
    # Padding boundaries for padded tensor batch length dimension.
    # Specified as a list of boundaries to be rounded up to.
    # Each batch length dimension will be rounded to the smallest number
    # larger than the actual longest sequence in a batch.
    # The list of padding boundaries must be sorted in asecending order.
    # The first list element must be 0.  (Will serve as future padding control "version number")
    batch_padding_control: Optional[List[int]] = None
    # The name of the target to export, i.e. "nnpi"
    target: str = ""



[docs]class InvalidMethodInvocation(Exception):
    message: str

    def __init__(self, message):
        self.message = message



[docs]class PyTextConfig(ConfigBase):
    # the actual task union types will be generated in runtime
    task: Union[PlaceHolder, Any]
    use_cuda_if_available: bool = True
    # Enable mixed precision training. WARNING: under develoment
    use_fp16: bool = False
    # Total Number of GPUs to run the training on (for CPU jobs this has to be 1)
    distributed_world_size: int = 1
    # Total number of GPU streams for gradient sync in distributed training
    gpu_streams_for_distributed_training: int = 1
    # load either model or checkpoint(model + config + training_state etc)
    # load model file for inference only, load checkpont file to continue training
    load_snapshot_path: str = ""
    # Where to save the trained pytorch model and checkpoints
    save_snapshot_path: str = "/tmp/model.pt"
    # True: use the config saved in snapshot. False: use config from current task
    use_config_from_snapshot: bool = True
    # if there are existing snapshots in parent directory of save_snapshot_path
    # resume training from the latest snapshot automatically
    auto_resume_from_snapshot: bool = False
    # Configuration for model export. See ExportConfig for details
    export: ExportConfig = ExportConfig()
    # Configuration for a list of model exports. If the list is non-empty, export will be ignored.
    export_list: List[ExportConfig] = []
    # Base directory where modules are saved
    modules_save_dir: str = ""
    # Whether to save intermediate checkpoints for modules if they are best yet
    save_module_checkpoints: bool = False
    # Whether to save ALL intermediate checkpoints for modules
    save_all_checkpoints: bool = False
    # Whether to use TensorBoard
    use_tensorboard: bool = True
    #: Seed value to seed torch, python, and numpy random generators.
    random_seed: Optional[int] = 0
    #: Whether to allow CuDNN to behave deterministically.
    use_deterministic_cudnn: bool = False
    # Run eval set after model has been trained - for hyperparameter search
    report_eval_results: bool = False
    # Run test set after model has been trained
    report_test_results: bool = True
    # include components from custom directories
    include_dirs: Optional[List[str]] = None
    # config version
    version: int
    # Use CUDA for testing. Set to false for models where testing on CPU is
    # preferred. This option allows one to train on GPU and test on CPU by
    # setting use_cuda_if_available=True and use_cuda_for_testing=False. Note
    # that if use_cuda_if_available=False or CUDA is not available, this
    # parameter has no effect.
    use_cuda_for_testing: bool = True

    # When reading large files(in manifold), PathManager will read by chunks
    # The memory usage can be estimated by: read_chunk_size * num_process
    # If you got Out-of-Memory issue due to using many GPUs(1 process/GPU),
    # you can decrease read_chunk_size to reduce memory usage
    read_chunk_size: Optional[int] = 1000 ** 3  # 1GB

    # TODO these two configs are only kept only to be backward comptible with
    # RNNG, should be removed once RNNG refactoring is done
    test_out_path: str = "/tmp/test_out.txt"
    debug_path: str = "/tmp/model.debug"

    def __init__(self, **kwargs):
        version = kwargs["version"]
        if version < 22:
            assert "export" not in kwargs, (
                'Config versions before 22 should not contain an "export" section. Got '
                f"version={version}."
            )
            kwargs["export"] = ExportConfig(
                **{
                    k: kwargs.pop(k)
                    for k in ExportConfig.__annotations__.keys()
                    if k in kwargs.keys()
                }
            )
            kwargs["export_list"] = [kwargs["export"]]
            kwargs["version"] = 22
        super().__init__(**kwargs)
        if len(self.export_list) == 0:  # Happens if version >= 22:
            self.export_list = [self.export]

[docs]    def export_check(self, method_name):
        if len(self.export_list) != 1:
            if len(self.export_list) == 0:
                # Is there a proper finalizer that can be called instead??
                # Need help from a python Guru
                self.export_list = [self.export]
            else:
                raise InvalidMethodInvocation(
                    "export list length is not 1  use the set/get_%s version of method with key"
                    % (method_name,)
                )


[docs]    def get_first_config(self):
        if self.export:
            return self.export
        else:
            return self.export_list[0]


    @property
    def export_caffe2_path(self):
        self.export_check("export_caffe2_path")
        return self.get_first_config().export_caffe2_path

    @export_caffe2_path.setter
    def export_caffe2_path(self, p):
        self.export_check("export_caffe2_path")
        self.get_first_config().export_caffe2_path = p

[docs]    def get_export_caffe2_path(self, index):
        return self.export_list[index].export_caffe2_path


[docs]    def set_export_caffe2_path(self, p, index):
        self.export_list[index].export_caffe2_path = p


    @property
    def export_onnx_path(self):
        self.export_check("export_onnx_path")
        return self.get_first_config().export_onnx_path

    @export_onnx_path.setter
    def export_onnx_path(self, p):
        self.export_check("export_onnx_path")
        self.get_first_config().export_onnx_path = p

[docs]    def get_export_onnx_path(self, index):
        return self.export_list[index].export_onnx_path


[docs]    def set_export_onnx_path(self, p, index):
        self.export_list[index].export_onnx_path = p


    @property
    def export_torchscript_path(self):
        self.export_check("export_torchscript_path")
        return self.get_first_config().export_torchscript_path

    @export_torchscript_path.setter
    def export_torchscript_path(self, p):
        self.export_check("export_torchscript_path")
        self.get_first_config().export_torchscript_path = p

[docs]    def get_export_torchscript_path(self, index):
        return self.export_list[index].export_torchscript_path


[docs]    def set_export_torchscript_path(self, p, index):
        self.export_list[index].export_torchscript_path = p


    @property
    def torchscript_quantize(self):
        self.export_check("torchscript_quantize")
        return self.get_first_config().torchscript_quantize

    @torchscript_quantize.setter
    def torchscript_quantize(self, quantize):
        self.export_check("torchscript_quantize")
        self.get_first_config().torchscript_quantize = quantize

[docs]    def get_export_torchscript_quantize(self, index):
        return self.export_list[index].torchscript_quantize


[docs]    def set_export_torchscript_quantize(self, quantize, index):
        self.export_list[index].torchscript_quantize = quantize


    @property
    def accelerate(self):
        self.export_check("accelerate")
        return self.get_first_config().accelerate

    @accelerate.setter
    def accelerate(self, acc):
        self.export_check("accelerate")
        self.get_first_config().accelerate = acc

[docs]    def get_export_accelerate(self, index):
        return self.export_list[index].accelerate


[docs]    def set_export_accelerate(self, acc, index):
        self.export_list[index].accelerate = acc


    @property
    def inference_interface(self):
        self.export_check("inference_interface")
        return self.get_first_config().inference_interface

    @inference_interface.setter
    def inference_interface(self, inf_inter):
        self.export_check("inference_interface")
        self.get_first_config().inference_interface = inf_inter

[docs]    def get_export_inference_interface(self, index):
        return self.export_list[index].inference_interface


[docs]    def set_export_inference_interface(self, inference_interface, index):
        self.export_list[index].inference_interface = inference_interface


    @property
    def seq_padding_control(self):
        self.export_check("seq_padding_control")
        return self.get_first_config().seq_padding_control

    @seq_padding_control.setter
    def seq_padding_control(self, spc):
        self.export_check("seq_padding_control")
        self.get_first_config().seq_padding_control = spc

[docs]    def get_export_seq_padding_control(self, index):
        return self.export_list[index].seq_padding_control


[docs]    def set_export_seq_padding_control(self, seq_padding_control, index):
        self.export_list[index].seq_padding_control = seq_padding_control


    @property
    def batch_padding_control(self):
        self.export_check("batch_padding_control")
        return self.get_first_config().batch_padding_control

    @batch_padding_control.setter
    def batch_padding_control(self, bpc):
        self.export_check("batch_padding_control")
        self.get_first_config().batch_padding_control = bpc

[docs]    def get_export_batch_padding_control(self, index):
        return self.export_list[index].batch_padding_control


[docs]    def set_export_batch_padding_control(self, batch_padding_control, index):
        self.export_list[index].batch_padding_control = batch_padding_control


    @property
    def target(self):
        self.export_check("target")
        return self.get_first_config().target

    @target.setter
    def target(self, tgt):
        self.export_check("target")
        self.get_first_config().target = tgt

[docs]    def get_export_target(self, index):
        return self.export_list[index].target


[docs]    def set_export_target(self, tgt, index):
        self.export_list[index].target = tgt




[docs]class TestConfig(ConfigBase):
    # Snapshot of a trained model to test
    load_snapshot_path: str
    # Test data path
    test_path: Optional[str] = "test.tsv"
    #: Field names for the TSV. If this is not set, the first line of each file
    #: will be assumed to be a header containing the field names.
    field_names: Optional[List[str]] = None
    use_cuda_if_available: bool = True
    # Whether to use TensorBoard
    use_tensorboard: bool = True
    # Output path where metric reporter writes to.
    test_out_path: str = ""
    # Enable mixed precision training. WARNING: under develoment
    use_fp16: bool = False



[docs]class LogitsConfig(TestConfig):
    # List of test data paths
    gpus: int = 1
    # Whether to dump the raw input to output file.
    dump_raw_input: bool = False
    # The batch size. Bigger batch sizes lead to better GPU utlization
    batch_size: int = 16
    # The digists precision of serialized floats.
    # The default 0 means don't round float and results a larger output file
    ndigits_precision: int = 0
    # If the model returns mutliple outputs, only the output-columns will be kept.
    # By default all outputs are written
    output_columns: Optional[List[int]] = None
    # Usign gzip significantly reduces the output size by 3-4x
    use_gzip: bool = False
    # Use fp16 for inference
    fp16: bool = False



LATEST_VERSION = 26




          

      

      

    

  

    
      
          
            
  Source code for pytext.config.query_document_pairwise_ranking

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from .field_config import WordFeatConfig
from .module_config import ModuleConfig


[docs]class ModelInputConfig(ModuleConfig):
    pos_response: WordFeatConfig = WordFeatConfig()
    neg_response: WordFeatConfig = WordFeatConfig()
    query: WordFeatConfig = WordFeatConfig()



[docs]class ModelInput:
    QUERY = "query"
    POS_RESPONSE = "pos_response"
    NEG_RESPONSE = "neg_response"





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.serialize

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from typing import Any, Dict, List, Tuple, Type, Union

from pytext.common.utils import eprint

from .component import Registry
from .config_adapter import upgrade_to_latest
from .pytext_config import PyTextConfig


[docs]class ConfigParseError(Exception):
    pass



[docs]class UnionTypeError(ConfigParseError):
    pass



[docs]class EnumTypeError(ConfigParseError):
    pass



[docs]class MissingValueError(ConfigParseError):
    pass



[docs]class IncorrectTypeError(Exception):
    pass



[docs]class ValueSerializationError(Exception):
    pass



def _canonical_typename(cls):
    if "_name" in dir(cls):
        name = cls._name
    else:
        name = cls.__name__
    if name.endswith(".Config"):
        return name[: -len(".Config")]
    return name


def _extend_tuple_type(cls, value):
    sub_cls_list = list(cls.__args__)
    if len(sub_cls_list) != len(value):
        if len(sub_cls_list) != 2 or sub_cls_list[1] is not Ellipsis:
            raise ConfigParseError(
                f"{len(value)} values found which is more than number of types in tuple {cls}"
            )
        del sub_cls_list[1]
        sub_cls_list.extend((cls.__args__[0],) * (len(value) - len(sub_cls_list)))
    return sub_cls_list


[docs]def build_subclass_dict(subclasses):
    subclasses_dict = {}
    for subclass in subclasses:
        if type(None) != subclass:
            if getattr(subclass, "__EXPANSIBLE__", False):
                children = Registry.subconfigs(subclass)
                for child in children:
                    subclasses_dict[_canonical_typename(child).lower()] = child
            else:
                subclasses_dict[_canonical_typename(subclass).lower()] = subclass
    return subclasses_dict



def _any_from_json(json_obj):
    if _is_dict(json_obj):
        # convert to vanilla python dict
        # call _any_from_json recursively on values
        # Example: fancy_dict(a_key, fancy_dict(another_key, value))
        # will get converted into plain dict {a_key: {another_key: value}}
        return {key: _any_from_json(value) for key, value in json_obj.items()}
    return json_obj


def _union_from_json(subclasses, json_obj):
    if not _is_dict(json_obj):
        raise IncorrectTypeError(
            f"incorrect Union value {json_obj} for union {subclasses}"
        )
    subclasses_dict = build_subclass_dict(subclasses)

    type_name = list(json_obj)[0].lower()
    if len(json_obj) == 1 and type_name in subclasses_dict:
        json_obj = next(iter(json_obj.values()))
    else:
        type_name = next(iter(subclasses_dict))
        eprint(
            "WARNING - Can not find class type in json: "
            f"trying with first class {type_name} in the union."
        )
    try:
        return _value_from_json(subclasses_dict[type_name], json_obj)
    except Exception as e:
        raise UnionTypeError(
            (
                f"failed to parse union {subclasses} from"
                f"json payload {json_obj} \n"
                f"Reason: {e}"
            )
        ) from e


def _is_optional(cls):
    return _get_class_type(cls) == Union and type(None) in cls.__args__


def _enum_from_json(enum_cls, json_obj):
    for e in enum_cls:
        if e.value == json_obj:
            return e
    raise EnumTypeError(f"invalid enum value {json_obj} for {enum_cls}")


def _value_from_json(cls, value):
    cls_type = _get_class_type(cls)
    if value is None:
        return value
    # Unions must be first because Union explicitly doesn't
    # support __subclasscheck__.
    # optional with more than 2 classes is treated as Union
    elif _is_optional(cls) and len(cls.__args__) == 2:
        sub_cls = cls.__args__[0] if type(None) != cls.__args__[0] else cls.__args__[1]
        return _value_from_json(sub_cls, value)
    # nested config
    elif hasattr(cls, "_fields"):
        return config_from_json(cls, value)
    elif cls_type == Any:
        return _any_from_json(value)
    elif cls_type == Union:
        return _union_from_json(cls.__args__, value)
    elif issubclass(cls_type, Enum):
        return _enum_from_json(cls, value)
    elif issubclass(cls_type, List):
        sub_cls = cls.__args__[0]
        return [_value_from_json(sub_cls, v) for v in value]
    elif issubclass(cls_type, Tuple):
        return tuple(
            _value_from_json(c, v)
            for c, v in zip(_extend_tuple_type(cls, value), value)
        )
    elif issubclass(cls_type, Dict):
        sub_cls = cls.__args__[1]
        return {key: _value_from_json(sub_cls, v) for key, v in value.items()}
    # built in types
    return cls(value)


def _is_type_specifier(value):
    if not _is_dict(value) or len(value) != 1:
        return False
    name = next(iter(value))
    return name[0] == name[0].upper()


def _try_component_config_from_json(cls, value):
    if _is_type_specifier(value):
        type_name = list(value)[0]
        component_config_type = component_config_type_from_type_name(cls, type_name)
        return _value_from_json(component_config_type, value[type_name])

    return None


[docs]def component_config_type_from_type_name(cls, type_name: str) -> Type:
    options = Registry.subconfigs(cls)
    for option in options:
        if type_name.lower() == _canonical_typename(option).lower():
            return option
    else:
        raise Exception(f"could not find specified component class {type_name}")



[docs]def pytext_config_from_json(json_obj, ignore_fields=(), auto_upgrade=True):
    if auto_upgrade:
        json_obj = upgrade_to_latest(json_obj)
    pytext_config = config_from_json(PyTextConfig, json_obj, ignore_fields)
    if pytext_config.export:
        pytext_config.export_list = [pytext_config.export]
    return pytext_config



[docs]def config_from_json(cls, json_obj, ignore_fields=()):
    if getattr(cls, "__EXPANSIBLE__", False):
        component_config = _try_component_config_from_json(cls, json_obj)
        if component_config:
            return component_config
    parsed_dict = {}
    if not hasattr(cls, "_fields"):
        raise IncorrectTypeError(f"{cls} is not a valid config class")
    cls_name = getattr(cls, "__name__", cls)
    # Non-EXPANSIBLE classes can be found in configs
    cls_name_wo_config = cls_name.split(".")[0]
    unknown_fields = (
        set(json_obj)
        - {f[0] for f in cls.__annotations__.items()}
        - {cls_name_wo_config}
    )
    if unknown_fields:
        cls_fields = {f[0] for f in cls.__annotations__.items()}
        raise ConfigParseError(
            f"Unknown fields for class {cls_name} with fields {cls_fields} \
            detected in config json: {unknown_fields}"
        )
    for field, f_cls in cls.__annotations__.items():
        if field in ignore_fields:
            eprint(
                f"Info - field: {field} in class: {cls_name} is skipped in",
                "config_from_json because it's found in the ignore_fields.",
            )
            continue
        value = None
        is_optional = _is_optional(f_cls)

        if field not in json_obj:
            if field in cls._field_defaults:
                # if using default value, no conversion is needed
                value = cls._field_defaults.get(field)
        else:
            try:
                value = _value_from_json(f_cls, json_obj[field])
            except ConfigParseError:
                raise
            except Exception as e:
                raise ConfigParseError(
                    f"failed to parse {field} to {f_cls} with json payload \
                    {json_obj[field]}"
                ) from e
        # validate value
        if value is None and not is_optional:
            raise MissingValueError(
                f"missing value for {field} in class {cls_name} with json {json_obj}"
            )
        parsed_dict[field] = value

    return cls(**parsed_dict)



def _value_to_json(cls, value):
    cls_type = _get_class_type(cls)
    assert _is_optional(cls) or value is not None
    if value is None:
        return value
    # optional with more than 2 classes is treated as Union
    elif _is_optional(cls) and len(cls.__args__) == 2:
        sub_cls = cls.__args__[0] if type(None) != cls.__args__[0] else cls.__args__[1]
        return _value_to_json(sub_cls, value)
    elif cls_type == Union or getattr(cls, "__EXPANSIBLE__", False):
        real_cls = type(value)
        if hasattr(real_cls, "_fields"):
            value = config_to_json(real_cls, value)
        return {_canonical_typename(real_cls): value}
    elif cls_type == Any:
        return value
    # nested config
    elif hasattr(cls, "_fields"):
        return config_to_json(cls, value)
    elif issubclass(cls_type, Enum):
        return value.value
    elif issubclass(cls_type, List):
        sub_cls = cls.__args__[0]
        return [_value_to_json(sub_cls, v) for v in value]
    elif issubclass(cls_type, Tuple):
        return tuple(
            _value_to_json(c, v) for c, v in zip(_extend_tuple_type(cls, value), value)
        )
    elif issubclass(cls_type, Dict):
        sub_cls = cls.__args__[1]
        return {key: _value_to_json(sub_cls, v) for key, v in value.items()}
    return value


[docs]def config_to_json(cls, config_obj):
    json_result = {}
    if not hasattr(cls, "_fields"):
        raise IncorrectTypeError(f"{cls} is not a valid config class")
    for field, f_cls in cls.__annotations__.items():
        value = getattr(config_obj, field)
        try:
            json_result[field] = _value_to_json(f_cls, value)
        except Exception as e:
            cls_name = getattr(cls, "__name__", cls)
            raise ValueSerializationError(
                f"Failed to serialise the config field '{field}' of class {cls_name}"
            ) from e
    return json_result



def _get_class_type(cls):
    """
    type(cls) has an inconsistent behavior between 3.6 and 3.7 because of
    changes in the typing module. We therefore rely on __extra (3.6) and
    __origin__ (3.7), present only in classes from typing to extract the origin
    of the class for comparison, otherwise default to the type sent directly
    :param cls: class to infer
    :return: class or in the case of classes from typing module, the real type
    (Union, List) of the created object
    """
    return getattr(cls, "__extra__", getattr(cls, "__origin__", cls))


def _is_dict(obj):
    """support all dict-like types"""
    return hasattr(obj, "__contains__") and hasattr(obj, "items")


[docs]def parse_config(config_json):
    """
    Parse PyTextConfig object from parameter string or parameter file
    """
    if "config" in config_json:
        config_json = config_json["config"]
    return pytext_config_from_json(config_json)





          

      

      

    

  

    
      
          
            
  Source code for pytext.config.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Union


[docs]def is_component_class(obj):
    first = obj.__class__.__name__[0]
    return first.upper() == first



[docs]def find_param(root, suffix, parent=""):
    """
    Recursively look at all fields in config to find where `suffix` would fit.
    This is used to change configs so that they don't use default values.
    Return the list of field paths matching.
    """
    ret = []
    for k in getattr(root.__class__, "__annotations__", []):
        here = parent + k
        if here.endswith(suffix):
            ret += [here]

        v = getattr(root, k)
        if v is not None and is_component_class(type(v)):
            ret += find_param(v, suffix, parent=here + ".")

    return ret



[docs]def resolve_optional(type_v):
    """Deal with Optional implemented as Union[type, None]"""
    if getattr(type_v, "__origin__", None) == Union and len(type_v.__args__) == 2:
        if type_v.__args__[0] != type(None):
            return type_v.__args__[0]
        return type_v.__args__[1]
    return type_v



[docs]def cast_str(to_type, value):
    if type(value) != str:
        return value
    if to_type == int:
        return int(value)
    elif to_type == float:
        return float(value)
    elif to_type == str:
        return value
    elif to_type == bool:
        if value.lower() in ("yes", "true", "t", "1"):
            return True
        elif value.lower() in ("no", "false", "f", "0", ""):
            return False
        else:
            raise Exception(f'Not a boolean value: "{value}"')
    elif getattr(to_type, "__origin__", None) in (list, List):
        return [cast_str(to_type.__args__[0], v.strip()) for v in value.split(",")]
    elif getattr(to_type, "__origin__", None) in (dict, Dict):
        key_type, value_type = to_type.__args__
        ret = {}
        for entry in value.split(","):
            k, v = entry.split(":")
            typed_k = cast_str(key_type, k)
            typed_v = cast_str(value_type, v)
            ret[typed_k] = typed_v
        return ret
    else:
        raise Exception(f"Unsupported type: {to_type}")



[docs]def replace_param(root, path_list, value):
    for here in path_list[:-1]:
        root = getattr(root, here)

    param_name = path_list[-1]
    annotation = root.__class__.__annotations__[param_name]
    type_root = resolve_optional(annotation)
    setattr(root, param_name, cast_str(type_root, value))





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.batch_sampler

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from collections.abc import Iterator
from typing import Dict, Optional

import numpy as np
from pytext.config.component import Component, ComponentType


[docs]class BaseBatchSampler(Component):
    __COMPONENT_TYPE__ = ComponentType.BATCH_SAMPLER
    __EXPANSIBLE__ = True

[docs]    @classmethod
    def from_config(cls, config: Component.Config):
        return cls()


    def __init__(self):
        pass

[docs]    def batchify(self, iterators: Dict[str, Iterator]):
        pass




[docs]class EvalBatchSampler(BaseBatchSampler):
    """
    This sampler takes in a dictionary of Iterators and returns batches
    associated with each key in the dictionary. It guarentees that we  will see
    each batch associated with each key exactly once in the epoch.

    Example:

        Iterator 1: [A, B, C, D], Iterator 2: [a, b]

        Output: [A, B, C, D, a, b]
    """

[docs]    def batchify(self, iterators: Dict[str, Iterator]):
        """
        Loop through each key in the input dict and generate batches from
        the iterator associated with that key.

        Args:
            iterators: Dictionary of iterators
        """
        iter_dict = {name: iter(iterator) for name, iterator in iterators.items()}
        for name, it in iter_dict.items():
            for item in it:
                yield name, item




[docs]class RoundRobinBatchSampler(BaseBatchSampler):
    """
    This sampler takes a dictionary of Iterators and returns batches in a round
    robin fashion till a the end of one of the iterators is reached. The end
    is specified by `iter_to_set_epoch`.

    If `iter_to_set_epoch` is set, cycle batches from each iterator until one
    epoch of the target iterator is fulfilled. Iterators with fewer batches
    than the target iterator are repeated, so they never run out.

    If `iter_to_set_epoch` is None, cycle over batches from each iterator until the
    shortest iterator completes one epoch.

    Example:

        Iterator 1: [A, B, C, D],  Iterator 2: [a, b]

        iter_to_set_epoch = "Iterator 1"
        Output: [A, a, B, b, C, a, D, b]

        iter_to_set_epoch = None
        Output: [A, a, B, b]

    Args:
        iter_to_set_epoch (Optional[str]): Name of iterator to define epoch size.
            If this is not set, epoch size defaults to the length of
            the shortest iterator.
    """

    __COMPONENT_TYPE__ = ComponentType.BATCH_SAMPLER

[docs]    class Config(Component.Config):
        iter_to_set_epoch: str = ""


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.iter_to_set_epoch)


    def __init__(self, iter_to_set_epoch: Optional[str] = None) -> None:
        self.iter_to_set_epoch = iter_to_set_epoch

[docs]    def batchify(self, iterators: Dict[str, Iterator]):
        """
        Loop through each key in the input dict and generate batches from
        the iterator associated with that key until the target iterator reaches
        its end.

        Args:
            iterators: Dictionary of iterators
        """
        iter_dict = {name: iter(iterator) for name, iterator in iterators.items()}
        while True:
            for name, it in iter_dict.items():
                try:
                    yield name, next(it)
                except StopIteration:
                    new_iter = iter(iterators[name])
                    iter_dict[name] = new_iter
                    if (not self.iter_to_set_epoch) or name == self.iter_to_set_epoch:
                        self.iter_to_set_epoch = name
                        # end of epoch
                        return
                    else:
                        yield name, next(new_iter)




[docs]def select_key_and_batch(
    iterator_names: Dict[str, str],
    iterator_probs: Dict[str, float],
    iter_dict: Dict[str, Iterator],
    iterators: Dict[str, Iterator],
):
    """Helper function for RandomizedBatchSampler and AlternatingRandomizedBatchSampler
    to select a key from iterator_names using iterator_probs and return a batch
    for the selected key using iter_dict and iterators.
    """
    # Select a candidate iterator using the uniform distribtion
    selected_key = np.random.choice(iterator_names, p=iterator_probs)
    try:
        batch = next(iter_dict[selected_key])
    except StopIteration:
        iter_dict[selected_key] = iter(iterators[selected_key])
        batch = next(iter_dict[selected_key])

    return selected_key, batch



[docs]def extract_iterator_properties(input_iterator_probs: Dict[str, float]):
    """Helper function for RandomizedBatchSampler and AlternatingRandomizedBatchSampler
    to generate iterator properties: iterator_names and iterator_probs.
    """
    iterator_names = list(input_iterator_probs)
    iterator_probs = np.array(
        [float(input_iterator_probs[name]) for name in iterator_names]
    )
    iterator_probs /= iterator_probs.sum()

    return iterator_names, iterator_probs



[docs]class RandomizedBatchSampler(BaseBatchSampler):
    """
    This sampler takes in a dictionary of iterators and returns batches according
    to the specified probabilities by `unnormalized_iterator_probs`. We cycle through
    the iterators (restarting any that "run out") indefinitely. Set batches_per_epoch
    in Trainer.Config.

    Example:

        Iterator A: [A, B, C, D],  Iterator B: [a, b]

        batches_per_epoch = 3, unnormalized_iterator_probs = {"A": 0, "B": 1}
        Epoch 1 = [a, b, a]
        Epoch 2 = [b, a, b]

    Args:
        unnormalized_iterator_probs (Dict[str, float]): Iterator sampling probabilities.
            The keys should be the same as the keys of the underlying iterators, and the
            values will be normalized to sum to 1.
    """

    __COMPONENT_TYPE__ = ComponentType.BATCH_SAMPLER

[docs]    class Config(Component.Config):
        unnormalized_iterator_probs: Dict[str, float]


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.unnormalized_iterator_probs)


    def __init__(self, unnormalized_iterator_probs: Dict[str, float]) -> None:
        self.iterator_names, self.iterator_probs = extract_iterator_properties(
            unnormalized_iterator_probs
        )
        # Note: we need to make `iter_dict` an instance attribute so that it persists
        # across calls to `batchify()`. This way subsequent epochs will continue from
        # previous states of the iterators (instead of recreating them).
        self.iter_dict = None

[docs]    def batchify(self, iterators: Dict[str, Iterator]):
        assert set(iterators) == set(self.iterator_names)
        if self.iter_dict is None:
            self.iter_dict = {
                name: iter(iterator) for name, iterator in iterators.items()
            }
        num_batches = 0

        while True:
            selected_key, batch = select_key_and_batch(
                self.iterator_names, self.iterator_probs, self.iter_dict, iterators
            )
            num_batches += 1
            yield selected_key, batch




[docs]class AlternatingRandomizedBatchSampler(RandomizedBatchSampler):
    """
    This sampler takes in a dictionary of iterators and returns batches alternating
    between keys and probabilities specified by `unnormalized_iterator_probs` and
    'second_unnormalized_iterator_probs', This is used for example in XLM
    pre-training where we alternate between MLM and TLM batches.
    """

    __COMPONENT_TYPE__ = ComponentType.BATCH_SAMPLER

[docs]    class Config(Component.Config):
        unnormalized_iterator_probs: Dict[str, float]
        second_unnormalized_iterator_probs: Dict[str, float]


[docs]    @classmethod
    def from_config(cls, config: Config):
        assert (
            len(config.unnormalized_iterator_probs) > 0
            and len(config.second_unnormalized_iterator_probs) > 0
        )
        return cls(
            unnormalized_iterator_probs=config.unnormalized_iterator_probs,
            second_unnormalized_iterator_probs=(
                config.second_unnormalized_iterator_probs
            ),
        )


    def __init__(
        self,
        unnormalized_iterator_probs: Dict[str, float],
        second_unnormalized_iterator_probs: Dict[str, float],
    ) -> None:
        super().__init__(unnormalized_iterator_probs)

        (
            self.second_iterator_names,
            self.second_iterator_probs,
        ) = extract_iterator_properties(second_unnormalized_iterator_probs)
        self.is_secondary_turn = False

[docs]    def batchify(self, iterators: Dict[str, Iterator]):
        assert set(iterators) == set(self.iterator_names).union(
            set(self.second_iterator_names)
        )

        if self.iter_dict is None:
            self.iter_dict = {
                name: iter(iterator) for name, iterator in iterators.items()
            }

        while True:
            curr_iter = (
                self.second_iterator_names
                if self.is_secondary_turn
                else self.iterator_names
            )
            curr_probs = (
                self.second_iterator_probs
                if self.is_secondary_turn
                else self.iterator_probs
            )

            selected_key, batch = select_key_and_batch(
                curr_iter, curr_probs, self.iter_dict, iterators
            )

            self.is_secondary_turn = not self.is_secondary_turn

            yield selected_key, batch




[docs]class NaturalBatchSampler(RandomizedBatchSampler):
    """
    This sampler iterates over all the datasets, sampling according to
    the weighted number of samples in each dataset.
    """

[docs]    class Config(Component.Config):
        dataset_counts: Dict[str, int] = {}


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.dataset_counts)


    def __init__(self, dataset_counts: Dict[str, int]) -> None:
        self.dataset_counts = dataset_counts
        # Note: we need to make `iter_dict` an instance attribute so that it persists
        # across calls to `batchify()`. This way subsequent epochs will continue from
        # previous states of the iterators (instead of recreating them).
        self.iter_dict = None
        self.iterator_names, self.iterator_probs = None, None

    def _dataset_count(self, iterator: Iterator) -> int:
        """
        Count number of items in a dataset
        """
        return sum(len(raw_batch) for raw_batch, batch in iter(iterator))

    def _initialize_iterate_probs_from_counts(self, iterators: Dict[str, Iterator]):
        for iterator_name, iterator in iterators.items():
            if iterator_name not in self.dataset_counts:
                self.dataset_counts[iterator_name] = self._dataset_count(iterator)

        print(self.dataset_counts)
        print("Total data points:", sum(self.dataset_counts.values()))

        self.iterator_names, self.iterator_probs = extract_iterator_properties(
            self.dataset_counts
        )

[docs]    def batchify(self, iterators: Dict[str, Iterator]):
        if self.iterator_names is None or self.iterator_probs is None:
            self._initialize_iterate_probs_from_counts(iterators=iterators)
        for batch in super().batchify(iterators=iterators):
            yield batch






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.bert_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple

import torch
from fairseq.data.dictionary import Dictionary
from fairseq.data.legacy.masked_lm_dictionary import BertDictionary
from pytext import resources
from pytext.common.constants import Token
from pytext.config.component import ComponentType, create_component
from pytext.data.tensorizers import Tensorizer, TensorizerScriptImpl
from pytext.data.tokenizers import Tokenizer, WordPieceTokenizer
from pytext.data.utils import BOS, EOS, MASK, PAD, UNK, Vocabulary
from pytext.torchscript.tensorizer.tensorizer import VocabLookup
from pytext.torchscript.utils import ScriptBatchInput, pad_2d, pad_2d_mask
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils.file_io import PathManager
from pytext.utils.lazy import lazy_property


[docs]def build_fairseq_vocab(
    vocab_file: str,
    dictionary_class: Dictionary = Dictionary,
    special_token_replacements: Dict[str, Token] = None,
    max_vocab: int = -1,
    min_count: int = -1,
    tokens_to_add: Optional[List[str]] = None,
) -> Vocabulary:
    """
    Function builds a PyText vocabulary for models pre-trained using Fairseq
    modules. The dictionary class can take any Fairseq Dictionary class
    and is used to load the vocab file.
    """
    dictionary = dictionary_class.load(vocab_file)
    # finalize will sort the dict based on frequency so only do this if
    # a min_count or max_vocab size is specified
    if min_count > 0 or max_vocab > 0:
        dictionary.finalize(threshold=min_count, nwords=max_vocab, padding_factor=1)
    if tokens_to_add:
        for token in tokens_to_add:
            dictionary.add_symbol(token)
    return Vocabulary(
        dictionary.symbols, dictionary.count, replacements=special_token_replacements
    )



[docs]class BERTTensorizerBaseScriptImpl(TensorizerScriptImpl):
    def __init__(self, tokenizer: Tokenizer, vocab: Vocabulary, max_seq_len: int):
        super().__init__()
        self.tokenizer = tokenizer
        self.vocab = ScriptVocabulary(
            list(vocab),
            pad_idx=vocab.get_pad_index(),
            bos_idx=vocab.get_bos_index(-1),
            eos_idx=vocab.get_eos_index(-1),
            unk_idx=vocab.get_unk_index(),
        )
        self.vocab_lookup = VocabLookup(self.vocab)
        self.max_seq_len = max_seq_len

    def _lookup_tokens(
        self, tokens: List[Tuple[str, int, int]], max_seq_len: Optional[int] = None
    ) -> Tuple[List[int], List[int], List[int]]:
        """
        This function knows how to call lookup_tokens with the correct
        settings for this model. The default behavior is to wrap the
        numberized text with distinct BOS and EOS tokens. The resulting
        vector would look something like this:
        [BOS, token1_id, . . . tokenN_id, EOS]

        The function also takes an optional seq_len parameter which is
        used to customize truncation in case we have multiple text fields.
        By default max_seq_len is used. It's upto the numberize function of
        the class to decide how to use the seq_len param.

        For example:
        - In the case of sentence pair classification, we might want both
        pieces of text have the same length which is half of the
        max_seq_len supported by the model.
        - In the case of QA, we might want to truncate the context by a
        seq_len which is longer than what we use for the question.

        Args:
            tokens: a list of tokens represent a sentence, each token represented
            by token string, start and end indices.

        Returns:
            tokens_ids: List[int], a list of token ids represent a sentence.
            start_indices: List[int], each token start indice in the sentence.
            end_indices: List[int], each token end indice in the sentence.
        """
        if max_seq_len is None:
            max_seq_len = self.max_seq_len

        return self.vocab_lookup(
            tokens,
            bos_idx=self.vocab.bos_idx,
            eos_idx=self.vocab.eos_idx,
            use_eos_token_for_bos=False,
            max_seq_len=max_seq_len,
        )

    def _wrap_numberized_tokens(
        self, numberized_tokens: List[int], idx: int
    ) -> List[int]:
        """
        If a class has a non-standard way of generating the final numberized text
        (eg: BERT) then a class specific version of wrap_numberized_text function
        should be implemented. This allows us to share the numberize
        function across classes without having to copy paste code. The default
        implementation doesnt do anything.
        """
        return numberized_tokens

[docs]    def numberize(
        self, per_sentence_tokens: List[List[Tuple[str, int, int]]]
    ) -> Tuple[List[int], List[int], int, List[int]]:
        """
        This function contains logic for converting tokens into ids based on
        the specified vocab. It also outputs, for each instance, the vectors
        needed to run the actual model.

        Args:
            per_sentence_tokens: list of tokens per sentence level in one row,
            each token represented by token string, start and end indices.

        Returns:
            tokens: List[int], a list of token ids, concatenate all
            sentences token ids.
            segment_labels: List[int], denotes each token belong to
            which sentence.
            seq_len: int, tokens length
            positions: List[int], token positions
        """
        tokens: List[int] = []
        segment_labels: List[int] = []
        seq_len: int = 0
        positions: List[int] = []

        for idx, single_sentence_tokens in enumerate(per_sentence_tokens):
            lookup_ids: List[int] = self._lookup_tokens(single_sentence_tokens)[0]
            lookup_ids = self._wrap_numberized_tokens(lookup_ids, idx)

            tokens.extend(lookup_ids)
            segment_labels.extend([idx] * len(lookup_ids))

        seq_len = len(tokens)
        positions = [i for i in range(seq_len)]
        return tokens, segment_labels, seq_len, positions


[docs]    def tensorize(
        self,
        tokens_2d: List[List[int]],
        segment_labels_2d: List[List[int]],
        seq_lens_1d: List[int],
        positions_2d: List[List[int]],
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
        """
        Convert instance level vectors into batch level tensors.
        """
        tokens, pad_mask = pad_2d_mask(
            tokens_2d,
            pad_value=self.vocab.pad_idx,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )
        segment_labels = torch.tensor(
            pad_2d(
                segment_labels_2d,
                seq_lens=seq_lens_1d,
                pad_idx=0,
                max_len=self.max_seq_len,
            ),
            dtype=torch.long,
        )
        positions = torch.tensor(
            pad_2d(
                positions_2d, seq_lens=seq_lens_1d, pad_idx=0, max_len=self.max_seq_len
            ),
            dtype=torch.long,
        )
        if self.device == "":
            return tokens, pad_mask, segment_labels, positions
        else:
            return (
                tokens.to(self.device),
                pad_mask.to(self.device),
                segment_labels.to(self.device),
                positions.to(self.device),
            )


[docs]    def tokenize(
        self,
        row_text: Optional[List[str]],
        row_pre_tokenized: Optional[List[List[str]]],
    ) -> List[List[Tuple[str, int, int]]]:
        """
        This function convert raw inputs into tokens, each token is represented
        by token(str), start and end indices in the raw inputs. There are two
        possible inputs to this function depends if the tokenized in implemented
        in TorchScript or not.

        Case 1: Tokenizer has a full TorchScript implementation, the input will
        be a list of sentences (in most case it is single sentence or a pair).

        Case 2: Tokenizer have partial or no TorchScript implementation, in most
        case, the tokenizer will be host in Yoda, the input will be a list of
        pre-processed tokens.

        Returns:
            per_sentence_tokens: tokens per sentence level, each token is
            represented by token(str), start and end indices.
        """
        per_sentence_tokens: List[List[Tuple[str, int, int]]] = []

        if row_text is not None:
            for text in row_text:
                per_sentence_tokens.append(self.tokenizer.tokenize(text))
        elif row_pre_tokenized is not None:
            for sentence_pre_tokenized in row_pre_tokenized:
                sentence_tokens: List[Tuple[str, int, int]] = []
                for token in sentence_pre_tokenized:
                    sentence_tokens.extend(self.tokenizer.tokenize(token))
                per_sentence_tokens.append(sentence_tokens)

        return per_sentence_tokens


[docs]    def forward(
        self, inputs: ScriptBatchInput
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
        """
        Wire up tokenize(), numberize() and tensorize() functions for data
        processing.
        When export to TorchScript, the wrapper module should choose to use
        texts or pre_tokenized based on the TorchScript tokenizer
        implementation (e.g use external tokenizer such as Yoda or not).
        """
        tokens_2d: List[List[int]] = []
        segment_labels_2d: List[List[int]] = []
        seq_lens_1d: List[int] = []
        positions_2d: List[List[int]] = []

        for idx in range(self.batch_size(inputs)):
            tokens: List[List[Tuple[str, int, int]]] = self.tokenize(
                self.get_texts_by_index(inputs.texts, idx),
                self.get_tokens_by_index(inputs.tokens, idx),
            )

            numberized: Tuple[List[int], List[int], int, List[int]] = self.numberize(
                tokens
            )
            tokens_2d.append(numberized[0])
            segment_labels_2d.append(numberized[1])
            seq_lens_1d.append(numberized[2])
            positions_2d.append(numberized[3])

        return self.tensorize(tokens_2d, segment_labels_2d, seq_lens_1d, positions_2d)


[docs]    def torchscriptify(self):
        # tokenizer will only be used in Inference, so we hold its torchscriptify
        # by end of the training.
        if not isinstance(self.tokenizer, torch.jit.ScriptModule):
            self.tokenizer = self.tokenizer.torchscriptify()
        return super().torchscriptify()




[docs]class BERTTensorizerBase(Tensorizer):
    """
    Base Tensorizer class for all BERT style models including XLM,
    RoBERTa and XLM-R.
    """

    __EXPANSIBLE__ = True

[docs]    class Config(Tensorizer.Config):
        # BERT style models support multiple text inputs
        columns: List[str] = ["text"]
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        # base token-level tokenizer for sequence labeling tasks
        base_tokenizer: Optional[Tokenizer.Config] = None
        vocab_file: str = ""
        max_seq_len: int = 256


    def __init__(
        self,
        columns: List[str] = Config.columns,
        vocab: Vocabulary = None,
        tokenizer: Tokenizer = None,
        max_seq_len: int = Config.max_seq_len,
        base_tokenizer: Tokenizer = None,
    ) -> None:
        super().__init__()
        self.columns = columns
        self.vocab = vocab
        self.tokenizer = tokenizer
        self.base_tokenizer = base_tokenizer
        self.max_seq_len = max_seq_len
        # Needed to ensure that we're not masking special tokens. By default
        # we use the BOS token from the vocab. If a class has different
        # behavior (eg: XLM), it needs to override this.
        self.bos_token = self.vocab.bos_token

    @property
    def column_schema(self):
        return [(column, str) for column in self.columns]

    @lazy_property
    def tensorizer_script_impl(self):
        return self.__TENSORIZER_SCRIPT_IMPL__(
            tokenizer=self.tokenizer, vocab=self.vocab, max_seq_len=self.max_seq_len
        )

[docs]    def numberize(self, row: Dict) -> Tuple[Any, ...]:
        """
        This function contains logic for converting tokens into ids based on
        the specified vocab. It also outputs, for each instance, the vectors
        needed to run the actual model.
        """
        per_sentence_tokens = [
            self.tokenizer.tokenize(row[column]) for column in self.columns
        ]
        return self.tensorizer_script_impl.numberize(per_sentence_tokens)


[docs]    def tensorize(self, batch) -> Tuple[torch.Tensor, ...]:
        """
        Convert instance level vectors into batch level tensors.
        """
        return self.tensorizer_script_impl.tensorize_wrapper(*zip(*batch))


[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        # vocab for BERT is already set
        return
        # we need yield here to make this function a generator
        yield


[docs]    def sort_key(self, row):
        return row[2]




[docs]class BERTTensorizerScriptImpl(BERTTensorizerBaseScriptImpl):
    def _lookup_tokens(
        self, tokens: List[Tuple[str, int, int]], max_seq_len: Optional[int] = None
    ) -> Tuple[List[int], List[int], List[int]]:
        if max_seq_len is None:
            max_seq_len = self.max_seq_len
        max_seq_len -= 1  # because _wrap_numberized_tokens adds a token

        return self.vocab_lookup(
            tokens,
            bos_idx=None,
            eos_idx=self.vocab.eos_idx,
            use_eos_token_for_bos=False,
            max_seq_len=max_seq_len,
        )

    def _wrap_numberized_tokens(
        self, numberized_tokens: List[int], idx: int
    ) -> List[int]:
        if idx == 0:
            numberized_tokens = [self.vocab.bos_idx] + numberized_tokens
        return numberized_tokens



[docs]class BERTTensorizer(BERTTensorizerBase):
    """
    Tensorizer for BERT tasks.  Works for single sentence, sentence pair, triples etc.
    """

    __EXPANSIBLE__ = True
    __TENSORIZER_SCRIPT_IMPL__ = BERTTensorizerScriptImpl

[docs]    class Config(BERTTensorizerBase.Config):
        tokenizer: Tokenizer.Config = WordPieceTokenizer.Config()
        vocab_file: str = WordPieceTokenizer.Config().wordpiece_vocab_path


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        """
        from_config parses the config associated with the tensorizer and
        creates both the tokenizer and the Vocabulary object. The extra arguments
        passed as kwargs allow us to reuse thie function with variable number
        of arguments (eg: for classes which derive from this class).
        """
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        special_token_replacements = {
            "[UNK]": UNK,
            "[PAD]": PAD,
            "[CLS]": BOS,
            "[MASK]": MASK,
            "[SEP]": EOS,
        }
        if isinstance(tokenizer, WordPieceTokenizer):
            vocab = Vocabulary(
                [token for token, _ in tokenizer.vocab.items()],
                replacements=special_token_replacements,
            )
        else:
            config.vocab_file = (
                resources.roberta.RESOURCE_MAP[config.vocab_file]
                if config.vocab_file in resources.roberta.RESOURCE_MAP
                else config.vocab_file
            )
            with PathManager.open(config.vocab_file) as file_path:
                vocab = build_fairseq_vocab(
                    dictionary_class=BertDictionary,
                    vocab_file=file_path,
                    special_token_replacements=special_token_replacements,
                )
        return cls(
            columns=config.columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=config.max_seq_len,
            **kwargs,
        )


    def __init__(
        self,
        columns: List[str] = Config.columns,
        vocab: Vocabulary = None,
        tokenizer: Tokenizer = None,
        max_seq_len: int = Config.max_seq_len,
        **kwargs,
    ) -> None:
        super().__init__(
            columns=columns, vocab=vocab, tokenizer=tokenizer, max_seq_len=max_seq_len
        )





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.data

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import functools
import itertools
import math
import random
from typing import Any, Dict, Iterable, List, MutableMapping, NamedTuple, Optional, Type

from pytext.common.constants import RawExampleFieldName, Stage
from pytext.config.component import Component, ComponentType, Registry, create_component
from pytext.utils.usage import log_class_usage

from .sources import DataSource, RawExample, TSVDataSource
from .sources.data_source import (
    GeneratorIterator,
    RowShardedDataSource,
    ShardedDataSource,
)
from .tensorizers import MetricTensorizer, Tensorizer, initialize_tensorizers


[docs]class RowData(NamedTuple):
    raw_data: RawExample
    numberized: RawExample



[docs]class BatchData(NamedTuple):
    raw_data: List[RawExample]
    numberized: Dict[str, List[Any]]



[docs]class Batcher(Component):
    """Batcher designed to batch rows of data, before padding."""

    __COMPONENT_TYPE__ = ComponentType.BATCHER
    __EXPANSIBLE__ = True

[docs]    class Config(Component.Config):
        #: Make batches of this size when possible. If there's not enough data,
        #: might generate some smaller batches.
        train_batch_size: int = 16
        eval_batch_size: int = 16
        test_batch_size: int = 16


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.train_batch_size, config.eval_batch_size, config.test_batch_size
        )


    def __init__(
        self,
        train_batch_size=Config.train_batch_size,
        eval_batch_size=Config.eval_batch_size,
        test_batch_size=Config.test_batch_size,
    ):
        self.train_batch_size = train_batch_size
        self.eval_batch_size = eval_batch_size
        self.test_batch_size = test_batch_size
        self._batch_sizes = {
            Stage.TRAIN: self.train_batch_size,
            Stage.TEST: self.test_batch_size,
            Stage.EVAL: self.eval_batch_size,
        }

[docs]    def batchify(
        self, iterable: Iterable[RawExample], sort_key=None, stage=Stage.TRAIN
    ):
        """Group rows by batch_size.  Assume iterable of dicts, yield dict of lists.
        The last batch will be of length len(iterable) % batch_size."""
        batch_size = self._batch_sizes[stage]
        for batch in self._group_iter(iterable, batch_size, sort_key):
            raw_batch, numberized_batch = zip(*batch)
            yield BatchData(raw_batch, zip_dicts(numberized_batch))


    def _group_iter(self, iterable: Iterable[RawExample], group_size, sort_key=None):
        iterators = [iter(iterable)] * group_size
        for group in itertools.zip_longest(*iterators):
            group = [ex for ex in group if ex is not None]
            if sort_key:
                group.sort(key=sort_key, reverse=True)
            yield group



[docs]class PoolingBatcher(Batcher):
    """
    Batcher that shuffles and (if requested) sorts data.

    **Rationale**

    There is a trade-off between having batches of data that are truly randomly
    shuffled, and batches of data that are efficiently padded. If we wanted
    to maximise the efficiency of padding (i.e. minimise the amount of padding
    that is needed), we would have to enforce that all inputs of a similar
    length appear in the same batch. This however would lead to a dramatic
    decrease in the randomness of batches. On the other end of the spectrum,
    if we wanted to maximise randomness, we would often end up with inputs of
    wildly different lengths in the same batch, which would lead to a lot of
    padding.

    **Operation**

    This batcher uses a multi-staged approach.

    1. It first loads a number of "pools" of data, and shuffles them (this is
       controlled by `num_shuffled_pools`).
    2. It then splits up the shuffled data sequentially into individual pools,
       and the examples within each pool are sorted (if requested).
    3. Finally, each pool is split up sequentially into batches, and yielded.
       If sorting was requested in step #2, the order in which the batches are
       yielded is randomised.

    The size of a pool is expressed as a multiple of the batch size, and is
    controlled by `pool_num_batches`.


    **Examples**

    Assuming sorting is enabled, with the default settings of
    `pool_num_batches: 1000` and `num_shuffled_pools: 1`, a pool of
    `1k * batch_size` examples is loaded, sorted by length, and split up into
    1k batches. These batches are then yielded in random order. Once they run
    out, a new pool is loaded, and the process is repeated. An advantage of
    this approach is that padding will be somewhat reduced. A disadvantage is
    that, for every epoch, the first 1k batches will be always the same (albeit
    in a different order).

    On the other hand, specifying `pool_num_batches: 1000` and
    `num_shuffled_pools: 1000` would achieve the following:
    `1k * 1k * batch_size` examples are loaded, and shuffled. These are then
    split up into pools of size `1k * batch_size`, which are then sorted
    internally, split into individual batches, and yielded in random order.
    Compared to the previous example, we no longer have the problem that the
    first 1k batches are always the same in each epoch, but we've had to load
    in memory 1M examples.
    """

[docs]    class Config(Batcher.Config):
        #: Size of a pool expressed in number of batches
        pool_num_batches: int = 1000
        #: How many pool-sized chunks to load at a time for shuffling
        num_shuffled_pools: int = 1


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.train_batch_size,
            config.eval_batch_size,
            config.test_batch_size,
            config.pool_num_batches,
            config.num_shuffled_pools,
        )


    def __init__(
        self,
        train_batch_size=Config.train_batch_size,
        eval_batch_size=Config.eval_batch_size,
        test_batch_size=Config.test_batch_size,
        pool_num_batches=Config.pool_num_batches,
        num_shuffled_pools=Config.num_shuffled_pools,
    ):
        super().__init__(train_batch_size, eval_batch_size, test_batch_size)
        assert pool_num_batches >= 1 and num_shuffled_pools >= 1
        self.pool_num_batches = pool_num_batches
        self.num_shuffled_pools = num_shuffled_pools

[docs]    def get_batch_size(self, stage: Stage) -> int:
        return self._batch_sizes[stage]


[docs]    def batchify(
        self, iterable: Iterable[RawExample], sort_key=None, stage=Stage.TRAIN
    ):
        """
        From an iterable of dicts, yield dicts of lists:

        1. Load `num_shuffled_pools` pools of data, and shuffle them.
        2. Load a pool (`batch_size * pool_num_batches` examples).
        3. Sort rows, if necessary.
        4. Shuffle the order in which the batches are returned, if necessary.
        """
        batch_size = self.get_batch_size(stage)
        pool_size = batch_size * self.pool_num_batches
        super_pool_size = pool_size * self.num_shuffled_pools

        for super_pool in self._group_iter(iterable, super_pool_size, None):
            # No point in shuffling if we're loading a single pool which is then sorted.
            if self.num_shuffled_pools > 1 or sort_key is None:
                random.shuffle(super_pool)
            for pool in self._group_iter(super_pool, pool_size, sort_key):
                batch_indices = list(range(math.ceil(len(pool) / batch_size)))
                if sort_key:
                    random.shuffle(batch_indices)
                for batch_index in batch_indices:
                    batch = pool[
                        batch_size * batch_index : batch_size * (batch_index + 1)
                    ]
                    raw_batch, numberized_batch = zip(*batch)
                    yield BatchData(raw_batch, zip_dicts(numberized_batch))




[docs]def pad_and_tensorize_batches(tensorizers, batches):
    for raw_batch, numberized_batch in batches:
        tensor_dict = {}
        for name, tensorizer in tensorizers.items():
            if isinstance(tensorizer, MetricTensorizer):
                tensor_dict[name] = tensorizer.tensorize(numberized_batch)
            else:
                tensor_dict[name] = tensorizer.tensorize(numberized_batch[name])

        yield raw_batch, tensor_dict



[docs]def zip_dicts(dicts):
    all_keys = set(itertools.chain.from_iterable(dicts))
    zipped = {key: [] for key in all_keys}
    for d in dicts:
        for key in all_keys:
            zipped[key].append(d.get(key))
    return zipped



[docs]def generator_iterator(fn):
    """Turn a generator into a GeneratorIterator-wrapped function.
    Effectively this allows iterating over a generator multiple times by recording
    the call arguments, and calling the generator with them anew each item __iter__
    is called on the returned object."""

    @functools.wraps(fn)
    def wrapped(*args, **kwargs):
        return GeneratorIterator(fn, *args, **kwargs)

    return wrapped



[docs]class Data(Component):
    """Data is an abstraction that handles all of the following:

    - Initialize model metadata parameters
    - Create batches of tensors for model training or prediction

    It can accomplish these in any way it needs to. The base implementation
    utilizes `pytext.data.sources.DataSource`, and sends batches to
    `pytext.data.tensorizers.Tensorizer` to create tensors.

    The `tensorizers` dict passed to the initializer should be considered something like
    a signature for the model. Each batch should be a dictionary with the same keys
    as the `tensorizers` dict, and values should be tensors arranged in the way
    specified by that tensorizer. The tensorizers dict doubles as a simple baseline
    implementation of that same signature, but subclasses of Data can override the
    implementation using other methods. This value is how the model specifies what
    inputs it's looking for.
    """

    __COMPONENT_TYPE__ = ComponentType.DATA_HANDLER
    __EXPANSIBLE__ = True

[docs]    class Config(Component.Config):
        #: Specify where training/test/eval data come from. The default value
        #: will not provide any data.
        source: DataSource.Config = TSVDataSource.Config()
        #: How training examples are split into batches for the optimizer.
        batcher: Batcher.Config = PoolingBatcher.Config()
        sort_key: Optional[str] = None
        #: cache numberized result in memory, turn off when CPU memory bound.
        in_memory: Optional[bool] = True


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        schema: Dict[str, Type],
        tensorizers: Dict[str, Tensorizer],
        rank=0,
        world_size=1,
        init_tensorizers=True,
        **kwargs,
    ):
        data_source_cls = Registry.get(ComponentType.DATA_SOURCE, type(config.source))
        if issubclass(data_source_cls, ShardedDataSource):
            # data source is already sharded, we don't need to wrap RowShardedDataSource
            data_source = create_component(
                ComponentType.DATA_SOURCE,
                config.source,
                schema,
                rank=rank,
                world_size=world_size,
            )
        else:
            unsharded_data_source = create_component(
                ComponentType.DATA_SOURCE, config.source, schema
            )
            data_source = RowShardedDataSource(
                data_source=unsharded_data_source, rank=rank, world_size=world_size
            )

        batcher = create_component(ComponentType.BATCHER, config.batcher)
        return cls(
            data_source,
            tensorizers,
            batcher=batcher,
            sort_key=config.sort_key,
            in_memory=config.in_memory,
            init_tensorizers=init_tensorizers,
            **kwargs,
        )


    def __init__(
        self,
        data_source: DataSource,
        tensorizers: Dict[str, Tensorizer],
        batcher: Batcher = None,
        sort_key: Optional[str] = None,
        in_memory: Optional[bool] = True,
        init_tensorizers: Optional[bool] = True,
        init_tensorizers_from_scratch: Optional[bool] = True,
    ):
        """This function should also initialize the passed in tensorizers with
        metadata they need for model construction."""
        self.data_source = data_source
        self.tensorizers = tensorizers
        self.batcher = batcher or Batcher()
        self.sort_key = sort_key
        self.in_memory = in_memory
        self.numberized_cache: MutableMapping[str, Any] = {}
        self.cache_mutex: Dict[str, bool] = {}
        full_train_data = (
            data_source.train_unsharded
            if isinstance(data_source, ShardedDataSource)
            else data_source.train
        )
        if init_tensorizers:
            initialize_tensorizers(
                self.tensorizers, full_train_data, init_tensorizers_from_scratch
            )
        else:
            print(
                "Skipped initializing tensorizers since they are loaded from a "
                "previously saved state."
            )
        log_class_usage(__class__)

[docs]    def numberize_rows(self, rows):
        for row in rows:
            numberized = {
                name: tensorizer.numberize(row)
                for name, tensorizer in self.tensorizers.items()
            }
            yield RowData(row, numberized)


[docs]    def cache(self, numberized_rows, stage):
        if stage in self.cache_mutex:
            # already have generator caching the numberized data
            for numberized_row in numberized_rows:
                yield numberized_row
        else:
            self.cache_mutex[stage] = True
            result = []
            for numberized_row in numberized_rows:
                result.append(numberized_row)
                yield numberized_row
            self.numberized_cache[stage] = result


[docs]    def add_row_indices(self, rows):
        for idx, row in enumerate(rows):
            row[RawExampleFieldName.ROW_INDEX] = idx
            yield row


[docs]    @generator_iterator
    def batches(self, stage: Stage, data_source=None, load_early=False):
        """Create batches of tensors to pass to model train_batch.
        This function yields dictionaries that mirror the `tensorizers` dict passed to
        `__init__`, ie. the keys will be the same, and the tensors will be the shape
        expected from the respective tensorizers.

        `stage` is used to determine which data source is used to create batches.
        if data_source is provided, it is used instead of the configured data_sorce
        this is to allow setting a different data_source for testing a model.

        Passing in `load_early` = True disables loading all data in memory and using
        PoolingBatcher, so that we get the first batch as quickly as possible.
        """
        data_source = data_source if data_source is not None else self.data_source
        rows = {
            Stage.TRAIN: data_source.train,
            Stage.TEST: data_source.test,
            Stage.EVAL: data_source.eval,
        }[stage]

        # We add row indices here so that the original order can be reproduced
        # after shuffling the data if necessary.
        indexed_rows = self.add_row_indices(rows)

        # rows and numberized_rows are generators which can iterate over large
        # datasets; be careful not to do any operations which will expend them.
        if self.in_memory and not load_early:
            numberized_rows = self.numberized_cache.get(stage, None)
            if numberized_rows is None:
                numberized_rows = self.cache(self.numberize_rows(indexed_rows), stage)
            else:
                print(f"Get numberized rows from cache in stage: {stage}")
        else:
            numberized_rows = self.numberize_rows(indexed_rows)
        sort_key = self.sort_key

        def key(row):
            return self.tensorizers[sort_key].sort_key(row.numberized[sort_key])

        if load_early:
            batcher = Batcher(
                self.batcher.train_batch_size,
                self.batcher.eval_batch_size,
                self.batcher.test_batch_size,
            )
        else:
            batcher = self.batcher
        batches = batcher.batchify(
            numberized_rows, sort_key=(key if sort_key else None), stage=stage
        )
        return pad_and_tensorize_batches(self.tensorizers, batches)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.data_handler

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import csv
import math
import multiprocessing
from copy import deepcopy
from typing import (
    Any,
    Dict,
    Generator,
    Iterable,
    List,
    MutableMapping,
    Optional,
    Set,
    Tuple,
    Type,
    Union,
)

import torch
from pytext.common.constants import BatchContext, DatasetFieldName, DFColumn, VocabMeta
from pytext.config.component import Component, ComponentType
from pytext.config.field_config import Target
from pytext.config.pytext_config import ConfigBase
from pytext.data.featurizer import Featurizer
from pytext.fields import Field, FieldMeta, RawField, VocabUsingField
from pytext.utils import cuda, distributed, embeddings as embeddings_utils
from pytext.utils.data import parse_json_array
from pytext.utils.file_io import PathManager
from pytext.utils.path import get_absolute_path
from pytext.utils.usage import log_class_usage

try:
    from torchtext.legacy import data as textdata
except ImportError:
    from torchtext import data as textdata

from .utils import align_target_labels


[docs]class CommonMetadata:
    features: Dict[str, FieldMeta]
    target: FieldMeta
    dataset_sizes: Dict[str, int]



[docs]class BatchIterator:
    """
    BatchIterator is a wrapper of TorchText. Iterator that provide flexibility to
    map batched data to a tuple of (input, target, context) and other additional
    steps such as dealing with distributed training.

    Args:
        batches (Iterator[TorchText.Batch]): iterator of TorchText.Batch, which
            shuffles/batches the data in __iter__ and return a batch of data in
            __next__
        processor: function to run after getting batched data from TorchText.Iterator,
            the function should define a way to map to data into
            (input, target, context)
        include_input (bool): if input data should be returned, default is true
        include_target (bool): if target data should be returned, default is true
        include_context (bool): if context data should be returned, default is true
        is_train (bool): if the batch data is for training
        num_batches (int): total batches to generate, this param if for distributed
            training due to a limitation in PyTorch's distributed training backend
            that enforces all the parallel workers to have the same number of batches
            we workaround it by adding dummy batches at the end
    """

    def __init__(
        self,
        batches,
        processor,
        include_input=True,
        include_target=True,
        include_context=True,
        is_train=True,
        num_batches=0,
    ):
        self.processor = processor
        self.batches = batches
        self.include_input = include_input
        self.include_target = include_target
        self.include_context = include_context
        self.is_train = is_train
        self.total_num_batches = num_batches

    def __iter__(self):
        """
        Iterate Torchtext.Iterator, map batch data into (input, target, context)
        tuple and generate dummy batches for distributed training

        Returns:
            input: tuple of tensors that can be fed directly into model forward
                function
            target: tensor or tuple of tensors as the model target for computing
                loss
            context: any extra info to be used in downstream steps, can be any
                data type
        """
        num_batches = len(self.batches)
        for i, batch in enumerate(self.batches):
            input, target, context = self.processor(
                batch,
                self.include_input,
                self.include_target,
                self.include_context,
                self.is_train,
            )
            yield (input, target, context)
            # Due to a limitation in PyTorch's distributed training backend that
            # enforces that all the parallel workers to have the same number of
            # batches we keep yielding the last batch until the requested total
            # number of batches is fullfilled
            if i == num_batches - 1:
                context = deepcopy(context)
                context.update({BatchContext.IGNORE_LOSS: True})
                for _j in range(num_batches, len(self)):
                    yield (input, target, context)

    def __len__(self):
        return self.total_num_batches



[docs]class DataHandler(Component):
    """
    DataHandler is the central place to prepare data for model training/testing.
    The class is responsible of:

    * Define pipeline to process data and generate batch of tensors to be
      consumed by model. Each batch is a (input, target, extra_data) tuple, in
      which input can be feed directly into model.
    * Initialize global context, such as build vocab, load pretrained embeddings.
      Store the context as metadata, and provide function to serialize/deserialize
      the metadata

    The data processing pipeline contains the following steps:

    * Read data from file into a list of raw data examples
    * Convert each row of row data to a TorchText Example. This logic happens
      in process_row function and will:

      * Invoke featurizer, which contains data processing steps to apply
        for both training and inference time, e.g: tokenization
      * Use the raw data and results from featurizer to do any preprocessing

    * Generate a TorchText.Dataset that contains the list of Example, the Dataset
      also has a list of TorchText.Field, which defines how to do padding and
      numericalization while batching data.
    * Return a BatchIterator which will give a tuple of (input, target, context)
      tensors for each iteration. By default the tensors have a 1:1 mapping to
      the TorchText.Field fields, but this behavior can be overwritten by
      _input_from_batch, _target_from_batch, _context_from_batch functions.

    Attributes:
        raw_columns (List[str]): columns to read from data source. The order should
            match the data stored in that file.
        featurizer (Featurizer): perform data preprocessing that should be shared
            between training and inference
        features (Dict[str, Field]): a dict of name -> field that used to process data
            as model input
        labels (Dict[str, Field]): a dict of name -> field that used to process data
            as training target
        extra_fields (Dict[str, Field]): fields that process any extra data used
            neither as model input nor target. This is None by default
        text_feature_name (str): name of the text field, used to define the default
            sort key of data
        shuffle (bool): if the dataset should be shuffled, true by default
        sort_within_batch (bool): if data within same batch should be sorted, true
            by default
        train_path (str): path of training data file
        eval_path (str): path of evaluation data file
        test_path (str): path of test data file
        train_batch_size (int): training batch size, 128 by default
        eval_batch_size (int): evaluation batch size, 128 by default
        test_batch_size (int): test batch size, 128 by default
        max_seq_len (int): maximum length of tokens to keep in sequence
        pass_index (bool): if the original index of data in the batch should be
            passed along to downstream steps, default is true
    """

[docs]    class Config(ConfigBase):
        columns_to_read: List[str] = []
        shuffle: bool = True
        sort_within_batch: bool = True
        train_path: str = "train.tsv"
        eval_path: str = "eval.tsv"
        test_path: str = "test.tsv"
        train_batch_size: int = 128
        eval_batch_size: int = 128
        test_batch_size: int = 128
        column_mapping: Dict[str, str] = {}


    __COMPONENT_TYPE__ = ComponentType.DATA_HANDLER

    def __init__(
        self,
        raw_columns: List[str],
        labels: Dict[str, Field],
        features: Dict[str, Field],
        featurizer: Featurizer,
        extra_fields: Dict[str, Field] = None,
        text_feature_name: str = DatasetFieldName.TEXT_FIELD,
        shuffle: bool = True,
        sort_within_batch: bool = True,
        train_path: str = "train.tsv",
        eval_path: str = "eval.tsv",
        test_path: str = "test.tsv",
        train_batch_size: int = 128,
        eval_batch_size: int = 128,
        test_batch_size: int = 128,
        max_seq_len: int = -1,
        pass_index: bool = True,
        column_mapping: Dict[str, str] = None,
        **kwargs,
    ) -> None:
        self.raw_columns: List[str] = raw_columns or []
        self.labels: Dict[str, Field] = labels or {}
        self.features: Dict[str, Field] = features or {}
        self.featurizer = featurizer
        self.extra_fields: Dict[str, Field] = extra_fields or {}
        if pass_index:
            self.extra_fields[BatchContext.INDEX] = RawField()
        self.text_feature_name: str = text_feature_name

        self.metadata_cls: Type = CommonMetadata
        self.metadata: CommonMetadata = CommonMetadata()
        self._data_cache: MutableMapping[str, Any] = {}
        self.shuffle = shuffle
        self.sort_within_batch = sort_within_batch
        self.num_workers = multiprocessing.cpu_count()
        self.max_seq_len = max_seq_len

        self.train_path = train_path
        self.eval_path = eval_path
        self.test_path = test_path
        self.train_batch_size = train_batch_size
        self.eval_batch_size = eval_batch_size
        self.test_batch_size = test_batch_size
        self.column_mapping = column_mapping
        log_class_usage(__class__)

[docs]    def load_vocab(self, vocab_file, vocab_size, lowercase_tokens: bool = False):
        """
        Loads items into a set from a file containing one item per line.
        Items are added to the set from top of the file to bottom.
        So, the items in the file should be ordered by a preference (if any), e.g.,
        it makes sense to order tokens in descending order of frequency in corpus.

        Args:
            vocab_file (str): vocab file to load
            vocab_size (int): maximum tokens to load, will only load the first n if
                the actual vocab size is larger than this parameter
            lowercase_tokens (bool): if the tokens should be lowercased
        """
        vocab: Set[str] = set()
        vocab_file = get_absolute_path(vocab_file)
        if PathManager.isfile(vocab_file):
            with PathManager.open(vocab_file, "r") as f:
                for i, line in enumerate(f):
                    if vocab_size > 0 and len(vocab) == vocab_size:
                        print(
                            f"Read {i+1} items from {vocab_file} "
                            f"to load vocab of size {vocab_size}. "
                            f"Skipping rest of the file"
                        )
                        break
                    line = line.strip()
                    vocab.add(line.lower() if lowercase_tokens else line)
        elif not vocab_file:
            print(f"{vocab_file} doesn't exist. Cannot load vocabulary from it")
        return vocab


[docs]    def sort_key(self, example: textdata.Example) -> Any:
        """
        How to sort data in every batch, default behavior is by the length of input
        text
        Args:
            example (Example): one torchtext example
        """
        return len(getattr(example, self.text_feature_name))


[docs]    def metadata_to_save(self):
        """
        Save metadata, pretrained_embeds_weight should be excluded
        """
        # make a copy
        metadata = deepcopy(self.metadata)
        # pretrained_embeds_weight takes a lot space and is not needed in inference time
        for feature_meta in metadata.features.values():
            feature_meta.pretrained_embeds_weight = None
        if isinstance(metadata.target, list):
            for target_meta in metadata.target:
                target_meta.pretrained_embeds_weight = None
        else:
            metadata.target.pretrained_embeds_weight = None
        return metadata


[docs]    def load_metadata(self, metadata: CommonMetadata):
        """
        Load previously saved metadata
        """
        self.metadata = metadata
        for name, field in self.features.items():
            if field.use_vocab and name in metadata.features:
                field.load_meta(metadata.features[name])

        target_meta = metadata.target
        if not isinstance(metadata.target, list):
            target_meta = [target_meta]
        for field, meta in zip(self.labels.values(), target_meta):
            field.load_meta(meta)


[docs]    def gen_dataset_from_path(
        self,
        path: str,
        rank: int = 0,
        world_size: int = 1,
        include_label_fields: bool = True,
        use_cache: bool = True,
    ) -> textdata.Dataset:
        """
        Generate a dataset from file
        Returns:
            dataset (TorchText.Dataset)
        """
        if use_cache and path in self._data_cache and rank == 0 and world_size == 1:
            return self._data_cache[path]

        shard_range = (
            distributed.get_shard_range(
                self.metadata.dataset_sizes[path], rank, world_size
            )
            if world_size > 1
            else None
        )
        res = self.gen_dataset(
            self.read_from_file(path, self.raw_columns),
            include_label_fields,
            shard_range,
        )
        if rank == 0 and world_size == 1:
            self._data_cache[path] = res
        return res


[docs]    def gen_dataset(
        self,
        data: Iterable[Dict[str, Any]],
        include_label_fields: bool = True,
        shard_range: Tuple[int, int] = None,
    ) -> textdata.Dataset:
        """
        Generate torchtext Dataset from raw in memory data.
        Returns:
            dataset (TorchText.Dataset)
        """
        to_process = {}
        to_process.update(self.features)
        to_process.update(self.extra_fields)
        if include_label_fields:
            to_process.update(self.labels)
        else:
            to_process.pop(Target.TARGET_LABEL_FIELD, None)
        fields = {name: (name, field) for name, field in to_process.items()}
        # generate example from dataframe
        examples = [
            textdata.Example.fromdict(row, fields)
            for idx, row in enumerate(self.preprocess(data))
            if not shard_range or shard_range[0] <= idx <= shard_range[1]
        ]
        return textdata.Dataset(examples, to_process)


[docs]    def preprocess(self, data: Iterable[Dict[str, Any]]):
        """
        preprocess the raw data to create TorchText.Example, this is the second
        step in whole processing pipeline
        Returns:
            data (Generator[Dict[str, Any]])
        """
        for idx, row in enumerate(data):
            preprocessed_row = self.preprocess_row(row)
            if preprocessed_row:
                preprocessed_row[BatchContext.INDEX] = idx
                yield preprocessed_row


[docs]    def preprocess_row(self, row_data: Dict[str, Any]) -> Dict[str, Any]:
        """
        preprocess steps for a single input row, sub class should override it
        """
        return row_data


[docs]    def init_metadata_from_path(self, train_path, eval_path, test_path):
        """
        Initialize metadata using data from file
        """
        # get data sets
        pathes = [train_path, eval_path, test_path]
        datasets = [self.gen_dataset_from_path(path) for path in pathes]
        self._init_metadata(*datasets)
        self.metadata.dataset_sizes = {
            path: len(dataset) for (path, dataset) in zip(pathes, datasets)
        }


[docs]    def init_metadata(self):
        """
        Initialize metadata using data from configured path
        """
        self.init_metadata_from_path(self.train_path, self.eval_path, self.test_path)


[docs]    def init_metadata_from_raw_data(self, *data):
        """
        Initialize metadata using in memory data
        """
        self._init_metadata(*[self.gen_dataset(d) for d in data])


    def _init_metadata(
        self,
        train_data: textdata.Dataset,
        eval_data: textdata.Dataset,
        test_data: textdata.Dataset,
    ):
        self.init_feature_metadata(train_data, eval_data, test_data)
        self.init_target_metadata(train_data, eval_data, test_data)
        self._gen_extra_metadata()

[docs]    def init_feature_metadata(
        self,
        train_data: textdata.Dataset,
        eval_data: textdata.Dataset,
        test_data: textdata.Dataset,
    ):
        # field metadata
        self.metadata.features = {}
        # build vocabs for features
        for name, feat in self.features.items():
            weights = None
            if feat.use_vocab:
                pretrained_embeddings = None
                pretrained_embeddings_path = getattr(
                    feat, "pretrained_embeddings_path", None
                )
                if pretrained_embeddings_path:
                    print(
                        "load pretrained embeddings from {}".format(
                            pretrained_embeddings_path
                        )
                    )
                    pretrained_embeddings = embeddings_utils.PretrainedEmbedding(
                        pretrained_embeddings_path, feat.lower
                    )

                if hasattr(feat, "vocab"):  # Don't rebuild vocab
                    print(f"Vocab for feature {name} has been built. Not rebuilding.")
                else:
                    print(f"Building vocab for feature {name}.")
                    vocab_data = self._get_data_to_build_vocab(
                        feat, train_data, eval_data, test_data, pretrained_embeddings
                    )
                    feat.build_vocab(*vocab_data, min_freq=feat.min_freq)
                print("{} field's vocabulary size is {}".format(name, len(feat.vocab)))

                # Initialize pretrained embedding weights.
                if pretrained_embeddings:
                    weights = pretrained_embeddings.initialize_embeddings_weights(
                        feat.vocab.stoi,
                        VocabMeta.UNK_TOKEN,
                        feat.embed_dim,
                        feat.embedding_init_strategy,
                    )  # this is of type torch.Tensor

            meta = feat.get_meta()
            meta.pretrained_embeds_weight = weights
            self.metadata.features[name] = meta


[docs]    def init_target_metadata(
        self,
        train_data: textdata.Dataset,
        eval_data: textdata.Dataset,
        test_data: textdata.Dataset,
    ):
        self.metadata.target = []
        # build vocabs for label fields
        for name, label in self.labels.items():
            if name in [Target.TARGET_PROB_FIELD, Target.TARGET_LOGITS_FIELD]:
                continue
            # Need test data to make sure we cover all of the labels in it
            # It is particularly important when BIO is enabled as a B-[Label] can
            # appear in train and eval but test can have B-[Label] and I-[Label]
            weights = None
            if label.use_vocab:
                if not hasattr(label, "vocab"):  # Don't rebuild vocab
                    print("Building vocab for label {}".format(name))
                    label.build_vocab(
                        train_data,
                        eval_data,
                        test_data,
                        min_freq=getattr(label, "min_freq", 1),
                    )
                else:
                    print(f"Vocab for label {name} has been built. Not rebuilding.")
                print(
                    "{} field's vocabulary size is {}".format(
                        name, len(label.vocab.itos)
                    )
                )
                pretrained_embeddings = None
                pretrained_embeddings_path = getattr(
                    label, "pretrained_embeddings_path", None
                )
                if pretrained_embeddings_path:
                    pretrained_embeddings = embeddings_utils.PretrainedEmbedding(
                        pretrained_embeddings_path
                    )
                if pretrained_embeddings:
                    weights = pretrained_embeddings.initialize_embeddings_weights(
                        label.vocab.stoi,
                        label.unk_token,
                        label.embed_dim,
                        label.embedding_init_strategy,
                    )  # this is of type torch.Tensor

            meta = label.get_meta()
            meta.pretrained_embeds_weight = weights
            self.metadata.target.append(meta)
        if len(self.metadata.target) == 1:
            [self.metadata.target] = self.metadata.target


    def _get_data_to_build_vocab(
        self,
        feat: Field,
        train_data: textdata.Dataset,
        eval_data: textdata.Dataset,
        test_data: textdata.Dataset,
        pretrained_embeddings: embeddings_utils.PretrainedEmbedding,
    ) -> List[Any]:
        """
        This method prepares the list of data sources that Field.build_vocab()
        accepts to build vocab from. Based on the specifications from `feat`, the
        data can come from

        - train data
        - eval + test data
        - specified vocab file
        - pretrained embeddings dictionary
        """
        data = []

        if isinstance(feat, VocabUsingField):
            if feat.vocab_from_all_data:
                print("Adding tokens from train, eval, and test data to vocab.")
                data.extend([train_data, eval_data, test_data])
            elif feat.vocab_from_train_data:
                print("Adding tokens from train data to vocab.")
                data.append(train_data)

        if hasattr(feat, "vocab_file") and feat.vocab_file:
            print(f"Adding tokens from {feat.vocab_file} to vocab.")
            lowercase_tokens = feat.lower if hasattr(feat, "lower") else False
            assert feat.min_freq == 1
            vocab_set = self.load_vocab(
                feat.vocab_file, feat.vocab_size, lowercase_tokens
            )
            if vocab_set:
                data.append([vocab_set])

        if getattr(feat, "vocab_from_pretrained_embeddings", False):
            print("Adding tokens from pretrained embeddings to vocab.")
            assert pretrained_embeddings
            assert feat.min_freq == 1
            pretrained_vocab = {
                token
                for token, i in pretrained_embeddings.stoi.items()
                if feat.vocab_size <= 0 or i < feat.vocab_size
            }
            data.append([pretrained_vocab])

        return data

    def _gen_extra_metadata(self) -> None:
        """Subclass can overwrite to add more necessary metadata."""
        pass

[docs]    def get_train_iter_from_path(
        self, train_path: str, batch_size: int, rank: int = 0, world_size: int = 1
    ) -> BatchIterator:
        """
        Generate data batch iterator for training data. See `_get_train_iter()` for
        details

        Args:
            train_path (str): file path of training data
            batch_size (int): batch size
            rank (int): used for distributed training, the rank of current Gpu,
                don't set it to anything but 0 for non-distributed training
            world_size (int): used for distributed training, total number of Gpu
        """
        return self._get_train_iter(
            self.gen_dataset_from_path(train_path, rank=rank, world_size=world_size),
            batch_size,
            world_size,
        )


[docs]    def get_test_iter_from_path(self, test_path: str, batch_size: int) -> BatchIterator:
        return self._get_test_iter(self.gen_dataset_from_path(test_path), batch_size)


[docs]    def get_train_iter(self, rank: int = 0, world_size: int = 1):
        return self.get_train_iter_from_path(
            self.train_path, self.train_batch_size, rank, world_size
        )


[docs]    def get_eval_iter(self):
        return self.get_train_iter_from_path(self.eval_path, self.eval_batch_size)


[docs]    def get_test_iter(self):
        return self.get_test_iter_from_path(self.test_path, self.test_batch_size)


[docs]    def get_train_iter_from_raw_data(
        self,
        train_data: List[Dict[str, Any]],
        batch_size: int,
        rank: int = 0,
        world_size: int = 1,
    ) -> BatchIterator:
        shard_range = distributed.get_shard_range(len(train_data), rank, world_size)
        return self._get_train_iter(
            self.gen_dataset(train_data, shard_range=shard_range),
            batch_size,
            world_size,
        )


[docs]    def get_test_iter_from_raw_data(
        self, test_data: List[Dict[str, Any]], batch_size: int
    ) -> BatchIterator:
        return self._get_test_iter(self.gen_dataset(test_data), batch_size)


    def _get_train_iter(
        self, shard_dataset: textdata.Dataset, batch_size: int, world_size: int = 1
    ) -> BatchIterator:
        """
        Generate data batch iterator for training data. If distributed training
        is enabled, the dataset will be partitioned first. We use BucketIterator
        here to pool together examples with a similar size length to reduce the
        padding required for each batch.

        Args:
            shard_dataset (str): sharded training or evaluation dataset
            batch_size (int): batch size
            rank (int): used for distributed training, the rank of current Gpu,
                don't set it to anything but 0 for non-distributed training
            world_size (int): used for distributed training, total number of Gpu
        """
        # Compute the per-worker batch size
        batch_size = batch_size // world_size or batch_size

        return BatchIterator(
            textdata.BucketIterator(
                shard_dataset,
                batch_size=batch_size,
                device="cuda:{}".format(torch.cuda.current_device())
                if cuda.CUDA_ENABLED
                else "cpu",
                sort_within_batch=self.sort_within_batch,
                repeat=False,
                sort_key=self.sort_key,
                shuffle=self.shuffle,
            ),
            self._postprocess_batch,
            num_batches=math.ceil(len(shard_dataset) / float(batch_size)),
        )

    def _get_test_iter(
        self, test_dataset: textdata.Dataset, batch_size: int
    ) -> BatchIterator:
        return BatchIterator(
            textdata.Iterator(
                test_dataset,
                batch_size=batch_size,
                device="cuda:{}".format(torch.cuda.current_device())
                if cuda.CUDA_ENABLED
                else "cpu",
                sort=True,
                repeat=False,
                train=False,
                sort_key=self.sort_key,
            ),
            self._postprocess_batch,
            is_train=False,
            num_batches=math.ceil(len(test_dataset) / float(batch_size)),
        )

[docs]    def get_predict_iter(
        self, data: Iterable[Dict[str, Any]], batch_size: Optional[int] = None
    ):
        ds = self.gen_dataset(data, include_label_fields=False)
        num_batches = (
            1 if batch_size is None else math.ceil(len(ds) / float(batch_size))
        )
        it = BatchIterator(
            textdata.Iterator(
                ds,
                batch_size=len(ds) if batch_size is None else batch_size,
                device="cuda:{}".format(torch.cuda.current_device())
                if cuda.CUDA_ENABLED
                else "cpu",
                sort=True,
                repeat=False,
                train=False,
                sort_key=self.sort_key,
                sort_within_batch=self.sort_within_batch,
                shuffle=self.shuffle,
            ),
            self._postprocess_batch,
            include_target=False,
            is_train=False,
            num_batches=num_batches,
        )
        if batch_size is not None:
            return it
        else:
            for input, _, context in it:
                # only return the first batch since there is only one
                return input, context


[docs]    def read_from_file(
        self, file_name: str, columns_to_use: Union[Dict[str, int], List[str]]
    ) -> Generator[Dict, None, None]:
        """
        Read data from csv file. Input file format is required to be
        tab-separated columns

        Args:
            file_name (str): csv file name
            columns_to_use (Union[Dict[str, int], List[str]]): either a list of
                column names or a dict of column name -> column index in the file
        """
        file_name = get_absolute_path(file_name)
        print("reading data from {}".format(file_name))
        if isinstance(columns_to_use, list):
            columns_to_use = {
                name: idx
                for name, idx in zip(columns_to_use, range(len(columns_to_use)))
            }

        with PathManager.open(
            file_name, "r", encoding="utf-8", errors="replace"
        ) as f_handle:
            csv_reader = csv.reader(f_handle, delimiter="\t", quoting=csv.QUOTE_NONE)
            i = 0
            while True:
                i += 1
                try:
                    row = next(csv_reader)
                except csv.Error:
                    print("ignoring line {}".format(i))
                    continue
                except StopIteration:
                    break

                yield {
                    name: row[index] if index < len(row) else ""
                    for name, index in columns_to_use.items()
                }


    def _postprocess_batch(
        self,
        batch,
        include_input=True,
        include_target=True,
        include_context=True,
        is_train=True,
    ) -> Tuple:
        return (
            self._input_from_batch(batch, is_train) if include_input else None,
            self._target_from_batch(batch) if include_target else None,
            self._context_from_batch(batch) if include_context else None,
        )

    def _add_target_prob_to_res(self, res, row_data):
        if DFColumn.TARGET_PROBS in row_data:
            res[Target.TARGET_PROB_FIELD] = parse_json_array(
                row_data[DFColumn.TARGET_PROBS]
            )
        if DFColumn.TARGET_LABELS in row_data:
            res[Target.TARGET_LABEL_FIELD] = parse_json_array(
                row_data[DFColumn.TARGET_LABELS]
            )
        if DFColumn.TARGET_LOGITS in row_data:
            res[Target.TARGET_LOGITS_FIELD] = parse_json_array(
                row_data[DFColumn.TARGET_LOGITS]
            )

    def _target_from_batch(self, batch):
        targets = []
        for name in self.labels:
            target = getattr(batch, name)
            if name in [Target.TARGET_PROB_FIELD, Target.TARGET_LOGITS_FIELD]:
                label_vocab = self.metadata.target.vocab.stoi
                batch_label_list = getattr(batch, Target.TARGET_LABEL_FIELD)
                target = align_target_labels(target, batch_label_list, label_vocab)
            targets.append(target)
        if len(targets) == 1:
            return targets[0]
        return tuple(targets)

    def _input_from_batch(self, batch, is_train=True):
        return (
            self._train_input_from_batch(batch)
            if is_train
            else self._test_input_from_batch(batch)
        )

    def _train_input_from_batch(self, batch):
        return tuple(getattr(batch, name) for name in self.features)

    def _test_input_from_batch(self, batch):
        return self._train_input_from_batch(batch)

    def _context_from_batch(self, batch):
        return {
            name: getattr(batch, name)
            for name in self.extra_fields
            if hasattr(batch, name)
        }





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.dense_retrieval_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple

from pytext.common.constants import SpecialTokens
from pytext.config.component import ComponentType, create_component
from pytext.data.bert_tensorizer import BERTTensorizer, build_fairseq_vocab
from pytext.data.roberta_tensorizer import RoBERTaTensorizer
from pytext.data.tensorizers import LabelTensorizer
from pytext.data.tokenizers import Tokenizer
from pytext.data.utils import Vocabulary
from pytext.utils.file_io import PathManager


[docs]class BERTContextTensorizerForDenseRetrieval(BERTTensorizer):
    """Methods numberize() and tensorize() implement https://fburl.com/an4fv7m1."""

[docs]    def numberize(self, row: Dict) -> Tuple[Any, ...]:
        """
        This function contains logic for converting tokens into ids based on
        the specified vocab. It also outputs, for each instance, the vectors
        needed to run the actual model. It works off of one sample.
        """
        # don't include passage id
        positive_ctx = row["positive_ctx"][:-1]
        positive_ctx_tokens = [
            self.tokenizer.tokenize(content) for content in positive_ctx
        ]
        (
            positive_ctx_token_ids,
            positive_ctx_segment_labels,
            positive_ctx_seq_len,
            positive_ctx_positions,
        ) = self.tensorizer_script_impl.numberize(positive_ctx_tokens)

        # don't include passage id
        negative_ctxs = [
            neg_ctx[:-1] for neg_ctx in row["negative_ctxs"]
        ]  # returns List[str]
        if negative_ctxs and row["num_negative_ctx"] == 1:
            # currently only num_negative_ctx == 1 is supported
            negative_ctx_tokens = [
                self.tokenizer.tokenize(content) for content in negative_ctxs[0]
            ]
            (
                negative_ctx_token_ids,
                negative_ctx_segment_labels,
                negative_ctx_seq_len,
                negative_ctx_positions,
            ) = self.tensorizer_script_impl.numberize(negative_ctx_tokens)
        else:
            negative_ctx_token_ids = []
            negative_ctx_segment_labels = []
            negative_ctx_seq_len = 0
            negative_ctx_positions = []

        return (
            positive_ctx_token_ids,
            positive_ctx_segment_labels,
            positive_ctx_seq_len,
            positive_ctx_positions,
            negative_ctx_token_ids,
            negative_ctx_segment_labels,
            negative_ctx_seq_len,
            negative_ctx_positions,
        )


[docs]    def tensorize(self, batch):
        """Works off of a batch that's numerized."""
        all_ctx_tokens_2d = []
        all_ctx_segment_labels_2d = []
        all_ctx_seq_lens_1d = []
        all_ctx_positions_2d = []
        for (
            positive_ctx_token_ids,
            positive_ctx_segment_labels,
            positive_ctx_seq_len,
            positive_ctx_positions,
            negative_ctx_token_ids,
            negative_ctx_segment_labels,
            negative_ctx_seq_len,
            negative_ctx_positions,
        ) in batch:
            # Make sure the positive and hard negative context for a given
            # question are one after another in the batch.
            all_ctx_tokens_2d.append(positive_ctx_token_ids)
            all_ctx_segment_labels_2d.append(positive_ctx_segment_labels)
            all_ctx_seq_lens_1d.append(positive_ctx_seq_len)
            all_ctx_positions_2d.append(positive_ctx_positions)

            if negative_ctx_seq_len > 0:
                all_ctx_tokens_2d.append(negative_ctx_token_ids)
                all_ctx_segment_labels_2d.append(negative_ctx_segment_labels)
                all_ctx_seq_lens_1d.append(negative_ctx_seq_len)
                all_ctx_positions_2d.append(negative_ctx_positions)

        return self.tensorizer_script_impl.tensorize_wrapper(
            all_ctx_tokens_2d,
            all_ctx_segment_labels_2d,
            all_ctx_seq_lens_1d,
            all_ctx_positions_2d,
        )




[docs]class RoBERTaContextTensorizerForDenseRetrieval(
    BERTContextTensorizerForDenseRetrieval, RoBERTaTensorizer
):
[docs]    class Config(RoBERTaTensorizer.Config):
        pass


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        with PathManager.open(config.vocab_file) as file_path:
            vocab = build_fairseq_vocab(
                vocab_file=file_path,
                special_token_replacements={
                    "<pad>": SpecialTokens.PAD,
                    "<s>": SpecialTokens.BOS,
                    "</s>": SpecialTokens.EOS,
                    "<unk>": SpecialTokens.UNK,
                    "<mask>": SpecialTokens.MASK,
                },
            )
        return cls(
            columns=config.columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=config.max_seq_len,
        )


    def __init__(
        self,
        columns: List[str] = Config.columns,
        vocab: Optional[Vocabulary] = None,
        tokenizer: Optional[Tokenizer] = None,
        max_seq_len: int = Config.max_seq_len,
    ):
        RoBERTaTensorizer.__init__(
            self,
            columns=columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=max_seq_len,
        )



[docs]class PositiveLabelTensorizerForDenseRetrieval(LabelTensorizer):
[docs]    def numberize(self, row: Dict):
        return row["num_negative_ctx"]


[docs]    def tensorize(self, batch):
        new_batch = []
        for i in range(len(batch)):
            # batch[i - 1] = No. of -ve ctxs in previous example; +1 for +ve ctx
            pos_ctx_idx = i if i == 0 else new_batch[-1] + batch[i - 1] + 1
            new_batch.append(pos_ctx_idx)
        return super().tensorize(new_batch)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.disjoint_multitask_data

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, Optional

from pytext.common.constants import BatchContext, Stage
from pytext.config.component import Component, ComponentType, create_component
from pytext.data import (
    BaseBatchSampler,
    Data,
    EvalBatchSampler,
    RoundRobinBatchSampler,
    generator_iterator,
)
from pytext.data.data import BatchData


[docs]class DisjointMultitaskData(Data):
    """
    Wrapper for doing multitask training using multiple data objects.
    Takes a dictionary of data objects, does round robin over their
    iterators using BatchSampler.

    Args:
        config (Config): Configuration object of type DisjointMultitaskData.Config.
        data_dict (Dict[str, Data]): Data objects to do roundrobin over.
        *args (type): Extra arguments to be passed down to sub data handlers.
        **kwargs (type): Extra arguments to be passed down to sub data handlers.

    Attributes:
        data_dict (type): Data handlers to do roundrobin over.

    """

[docs]    class Config(Component.Config):
        sampler: BaseBatchSampler.Config = RoundRobinBatchSampler.Config()
        test_key: Optional[str] = None


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        data_dict: Dict[str, Data],
        task_key: str = BatchContext.TASK_NAME,
        rank=0,
        world_size=1,
        init_tensorizers=True,
    ):
        samplers = {
            Stage.TRAIN: create_component(ComponentType.BATCH_SAMPLER, config.sampler),
            Stage.EVAL: EvalBatchSampler(),
            Stage.TEST: EvalBatchSampler(),
        }
        return cls(data_dict, samplers, config.test_key, task_key)


    def __init__(
        self,
        data_dict: Dict[str, Data],
        samplers: Dict[Stage, BaseBatchSampler],
        test_key: str = None,
        task_key: str = BatchContext.TASK_NAME,
    ) -> None:
        self.test_key = test_key or list(data_dict)[0]
        # currently the way training is set up is that, the data object needs
        # to specify a data_source which is used at test time. For multitask
        # this is set to the data_source associated with the test_key
        data_source = data_dict[self.test_key].data_source
        tensorizers = data_dict[self.test_key].tensorizers
        super().__init__(data_source, tensorizers)
        self.data_dict = data_dict
        self.samplers = samplers
        self.task_key = task_key

[docs]    @generator_iterator
    def batches(self, stage: Stage, data_source=None, load_early=False):
        """Yield batches from each task, sampled according to a given sampler.
        This batcher additionally exposes a task name in the batch to allow the model
        to filter examples to the appropriate tasks."""
        if data_source is not None:
            # means being called in test workflow
            for batch in self.data_dict[self.test_key].batches(
                stage, data_source, load_early
            ):
                yield batch
        else:
            all_batches = {
                name: task.batches(stage, load_early=load_early)
                for name, task in self.data_dict.items()
            }
            sampled_batches = self.samplers[stage].batchify(all_batches)

            for name, (raw_batch, batch) in sampled_batches:
                batch[self.task_key] = name
                yield BatchData(raw_batch, batch)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.disjoint_multitask_data_handler

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import itertools
from collections import OrderedDict
from typing import Dict, Optional, Tuple

import numpy as np
from pytext.common.constants import BatchContext

from .data_handler import BatchIterator, DataHandler


[docs]class RoundRobinBatchIterator(BatchIterator):
    """
    We take a dictionary of BatchIterators and do round robin over them in a cycle.
    The below describes the behavior for one epoch, with the example

    Iterator 1: [A, B, C, D],  Iterator 2: [a, b]

    If `upsample` is True:
        If `iter_to_set_epoch` is set, cycle batches from each iterator until one epoch
        of the target iterator is fulfilled. Iterators with fewer batches than the
        target iterator are repeated, so they never run out.

        iter_to_set_epoch = "Iterator 1"
        Output: [A, a, B, b, C, a, D, b]

        If `iter_to_set_epoch` is None, cycle over batches from each iterator until the
        shortest iterator completes one epoch.

        Output: [A, a, B, b]

    If `upsample` is False:
        Iterate over batches from one epoch of each iterator, with the order among
        iterators uniformly shuffled.

        Possible output: [a, A, B, C, b, D]

    Args:
        iterators (Dict[str, BatchIterator]): Iterators to do roundrobin over.
        upsample (bool): If upsample, keep cycling over each iterator in round-robin.
          Iterators with less batches will get more passes.  If False, we do single
          pass over each iterator, in random order. Evaluation will use upsample=False.
          Default True.
        iter_to_set_epoch (Optional[str]): Name of iterator to define epoch size.
          If upsample is True and this is not set, epoch size defaults to the length of
          the shortest iterator. If upsample is False, this argument is not used.
    Attributes:
        iterators (Dict[str, BatchIterator]): Iterators to do roundrobin over.
        upsample (bool): Whether to upsample iterators with fewer batches.
        iter_to_set_epoch (str): Name of iterator to define epoch size.
    """

    def __init__(
        self,
        iterators: Dict[str, BatchIterator],
        upsample: bool = True,
        iter_to_set_epoch: Optional[str] = None,
    ) -> None:
        self.iterators = iterators
        self.upsample = upsample
        self.iter_to_set_epoch = iter_to_set_epoch

    def __iter__(self):
        return iter(self._upsample_iter() if self.upsample else self._shuffle_iter())

    def _upsample_iter(self):
        if self.iter_to_set_epoch:
            batch_per_iter = len(self.iterators[self.iter_to_set_epoch])
        else:
            batch_per_iter = min(len(iterator) for iterator in self.iterators.values())
        total_batches = len(self.iterators) * batch_per_iter
        iterators = {
            name: iter(self.cycle(iterator))
            for name, iterator in self.iterators.items()
        }

        # chain list of tuples, resulting in round robin
        round_robin = itertools.chain.from_iterable(
            # zip list of iterators,
            # return tuples with one element from each iterator
            itertools.zip_longest(
                *[  # turn into iterator of (name, batch) tuples
                    zip(itertools.repeat(name), iterator)
                    for name, iterator in iterators.items()
                ]
            )
        )

        for i, (name, (input, target, context)) in enumerate(round_robin):
            if i >= total_batches:
                # end of epoch
                return
            context[BatchContext.TASK_NAME] = name
            yield input, target, context

    def _shuffle_iter(self):
        indices = []
        iterators = []
        for i, (name, it) in enumerate(self.iterators.items()):
            indices.extend([i] * len(it))
            iterators.append((name, iter(it)))

        indices = np.array(indices)
        np.random.shuffle(indices)

        for i in indices:
            name, iterator = iterators[i]
            input, target, context = next(iterator)
            context[BatchContext.TASK_NAME] = name
            yield input, target, context

[docs]    @classmethod
    def cycle(cls, iterator):
        while True:
            for item in iterator:
                yield item




[docs]class DisjointMultitaskDataHandler(DataHandler):
    """
    Wrapper for doing multitask training using multiple data handlers.
    Takes a dictionary of data handlers, does round robin over their
    iterators using RoundRobinBatchIterator.

    Args:
        config (Config): Configuration object of type DisjointMultitaskDataHandler.Config.
        data_handlers (Dict[str, DataHandler]): Data handlers to do roundrobin over.
        target_task_name (Optional[str]): Used to select best epoch, and set batch_per_epoch.
        *args (type): Extra arguments to be passed down to sub data handlers.
        **kwargs (type): Extra arguments to be passed down to sub data handlers.

    Attributes:
        data_handlers (type): Data handlers to do roundrobin over.
        target_task_name (type): Used to select best epoch, and set batch_per_epoch.
        upsample (bool): If upsample, keep cycling over each iterator in round-robin.
          Iterators with less batches will get more passes.  If False, we do single
          pass over each iterator, the ones which run out will sit idle.  This is
          used for evaluation.  Default True.

    """

[docs]    class Config(DataHandler.Config):
        """Configuration class for `DisjointMultitaskDataHandler`.

        Attributes:
            upsample (bool): If upsample, keep cycling over each iterator in round-robin.
              Iterators with less batches will get more passes.  If False, we do single
              pass over each iterator, the ones which run out will sit idle.  This is
              used for evaluation.  Default True.

        """

        upsample: bool = True


    def __init__(
        self,
        config: Config,
        data_handlers: Dict[str, DataHandler],
        target_task_name: Optional[str] = None,
        *args,
        **kwargs
    ) -> None:
        super(DisjointMultitaskDataHandler, self).__init__(config, None, None, None)
        self.data_handlers = data_handlers
        self.upsample = config.upsample
        self.target_task_name = target_task_name

[docs]    def get_train_iter(
        self, rank: int = 0, world_size: int = 1
    ) -> Tuple[BatchIterator, ...]:
        iterators: Dict = OrderedDict(
            (name, data_handler.get_train_iter(rank, world_size))
            for name, data_handler in self.data_handlers.items()
        )
        return RoundRobinBatchIterator(
            iterators, upsample=self.upsample, iter_to_set_epoch=self.target_task_name
        )


[docs]    def get_eval_iter(self) -> BatchIterator:
        iterators: Dict = OrderedDict(
            (name, data_handler.get_eval_iter())
            for name, data_handler in self.data_handlers.items()
        )
        return RoundRobinBatchIterator(iterators, upsample=False)


[docs]    def get_test_iter(self) -> BatchIterator:
        iterators: Dict = OrderedDict(
            (name, data_handler.get_test_iter())
            for name, data_handler in self.data_handlers.items()
        )
        return RoundRobinBatchIterator(iterators, upsample=False)


[docs]    def init_metadata(self):
        # get data sets
        self.metadata = {}
        for name, data_handler in self.data_handlers.items():
            data_handler.init_metadata()
            self.metadata[name] = data_handler.metadata


[docs]    def load_metadata(self, metadata):
        self.metadata = metadata
        for name, data_handler in self.data_handlers.items():
            data_handler.load_metadata(metadata[name])


[docs]    def metadata_to_save(self):
        metadata = {}
        for name, data_handler in self.data_handlers.items():
            metadata[name] = data_handler.metadata_to_save()
        return metadata






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.dynamic_pooling_batcher

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import math
from typing import Iterable

from pytext.common.constants import Stage
from pytext.config.module_config import ModuleConfig

from .data import PoolingBatcher
from .sources import RawExample


[docs]class BatcherSchedulerConfig(ModuleConfig):
    # the initial batch size used for training, this is per node
    start_batch_size: int = 32

    # the final or max batch size to use, any scheduler should
    # not go over this batch size, this is per node
    end_batch_size: int = 256

    # the number of epochs to increase the batch size over
    epoch_period: int = 10

    # the batch size is kept constant for `step_size` number of epochs
    step_size: int = 1



[docs]class ExponentialBatcherSchedulerConfig(BatcherSchedulerConfig):
    # the gamma to increase batch size by
    gamma: float = 5



[docs]class DynamicPoolingBatcher(PoolingBatcher):
    """
    Allows dynamic batch training, extends pooling batcher with a scheduler
    config, which specifies how batch size should increase
    """

[docs]    class Config(PoolingBatcher.Config):
        scheduler_config: BatcherSchedulerConfig = BatcherSchedulerConfig()


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.train_batch_size,
            config.eval_batch_size,
            config.test_batch_size,
            config.pool_num_batches,
            config.num_shuffled_pools,
            config.scheduler_config,
        )


    def __init__(
        self,
        train_batch_size=Config.train_batch_size,
        eval_batch_size=Config.eval_batch_size,
        test_batch_size=Config.test_batch_size,
        pool_num_batches=Config.pool_num_batches,
        num_shuffled_pools=Config.num_shuffled_pools,
        scheduler_config=Config.scheduler_config,
    ):
        super().__init__(
            train_batch_size,
            eval_batch_size,
            test_batch_size,
            pool_num_batches,
            num_shuffled_pools,
        )
        self.scheduler_config = scheduler_config
        self.curr_batch_size: int = 0
        self.curr_epoch: int = -1
        self.step_epoch()

[docs]    def compute_dynamic_batch_size(
        self, curr_epoch: int, scheduler_config: BatcherSchedulerConfig, curr_steps: int
    ) -> int:
        raise NotImplementedError()


[docs]    def step_epoch(self):
        self.curr_epoch += 1
        if self.curr_epoch > self.scheduler_config.epoch_period:
            # if past the dynamic period just return
            # the batch size
            self.curr_batch_size = self.scheduler_config.end_batch_size
        else:
            if self.curr_epoch % self.scheduler_config.step_size == 0:
                old_size = self.curr_batch_size
                new_size = self.compute_dynamic_batch_size(
                    curr_epoch=self.curr_epoch,
                    scheduler_config=self.scheduler_config,
                    curr_steps=self.curr_epoch // self.scheduler_config.step_size,
                )

                print(f"increasing batch size from {old_size} to {new_size}")

                self.curr_batch_size = new_size


[docs]    def finished_dynamic(self) -> bool:
        return (
            self.scheduler_config.epoch_period != -1
            and self.curr_epoch >= self.scheduler_config.epoch_period
        )


[docs]    def get_batch_size(self, stage: Stage) -> int:
        if stage == Stage.TRAIN:
            print(f"using dynamic batch size {self.curr_batch_size}")
            return self.curr_batch_size
        else:
            return self._batch_sizes[stage]


[docs]    def batchify(
        self, iterable: Iterable[RawExample], sort_key=None, stage=Stage.TRAIN
    ):
        """
        From an iterable of dicts, yield dicts of lists:

        1. Load `num_shuffled_pools` pools of data, and shuffle them.
        2. Load a pool (`batch_size * pool_num_batches` examples).
        3. Sort rows, if necessary.
        4. Shuffle the order in which the batches are returned, if necessary.
        """
        for item in super().batchify(iterable=iterable, sort_key=sort_key, stage=stage):
            yield item
        if stage == Stage.TRAIN:
            # only step scheduler when in train
            self.step_epoch()




[docs]class LinearDynamicPoolingBatcher(DynamicPoolingBatcher):
    """
    Linear Dynamic Batch Scheduler: scales up batch size linearly
    """

[docs]    def compute_dynamic_batch_size(
        self, curr_epoch: int, scheduler_config: BatcherSchedulerConfig, curr_steps: int
    ) -> int:
        batch_delta = (
            scheduler_config.end_batch_size - scheduler_config.start_batch_size
        )
        curr_est: float = (
            batch_delta / (scheduler_config.epoch_period / scheduler_config.step_size)
        ) * curr_steps + scheduler_config.start_batch_size
        return math.ceil(curr_est)




[docs]class ExponentialDynamicPoolingBatcher(DynamicPoolingBatcher):
    """
    Exponential Dynamic Batch Scheduler: scales up batch size by a factor of
    gamma
    """

[docs]    class Config(DynamicPoolingBatcher.Config):
        scheduler_config: ExponentialBatcherSchedulerConfig


    def __init__(self, *args, **kwargs):
        self.max_steps = None
        super().__init__(*args, **kwargs)

[docs]    def get_max_steps(self):
        if self.max_steps:
            return self.max_steps
        self.max_steps: float = math.floor(
            math.log(
                self.scheduler_config.end_batch_size
                / self.scheduler_config.start_batch_size
            )
            / math.log(self.scheduler_config.gamma)
        )

        return self.max_steps


[docs]    def finished_dynamic(self) -> bool:
        return (
            self.scheduler_config.epoch_period != -1
            and self.curr_epoch >= self.get_max_steps()
        )


[docs]    def compute_dynamic_batch_size(
        self,
        curr_epoch: int,
        scheduler_config: ExponentialBatcherSchedulerConfig,
        curr_steps: int,
    ) -> int:
        if curr_steps > self.get_max_steps():
            return scheduler_config.end_batch_size
        curr_est: float = scheduler_config.start_batch_size * math.pow(
            scheduler_config.gamma, curr_steps
        )
        return min(math.ceil(curr_est), scheduler_config.end_batch_size)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.masked_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import torch
from pytext.config.component import ComponentType, create_component
from pytext.data.masked_util import (
    MaskingFunction,
    RandomizedMaskingFunction,
    MaskedVocabBuilder,
)
from pytext.data.tensorizers import TokenTensorizer
from pytext.data.utils import pad, pad_and_tensorize
from pytext.utils import cuda


[docs]class MaskedTokenTensorizer(TokenTensorizer):
    class Config(TokenTensorizer.Config):
        masking_function: MaskingFunction.Config = RandomizedMaskingFunction.Config()

[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        mask = create_component(
            ComponentType.MASKING_FUNCTION,
            config.masking_function,
            config.add_bos_token,
            config.add_eos_token,
        )
        return cls(
            text_column=config.column,
            mask=mask,
            tokenizer=tokenizer,
            add_bos_token=config.add_bos_token,
            add_eos_token=config.add_eos_token,
            use_eos_token_for_bos=config.use_eos_token_for_bos,
            max_seq_len=config.max_seq_len,
            vocab_config=config.vocab,
            vocab_file_delimiter=config.vocab_file_delimiter,
            is_input=config.is_input,
        )


    def __init__(
        self,
        text_column,
        mask,
        tokenizer=None,
        add_bos_token=Config.add_bos_token,
        add_eos_token=Config.add_eos_token,
        use_eos_token_for_bos=Config.use_eos_token_for_bos,
        max_seq_len=Config.max_seq_len,
        vocab_config=None,
        vocab=None,
        vocab_file_delimiter=" ",
        is_input=Config.is_input,
    ):
        super().__init__(
            text_column,
            tokenizer,
            add_bos_token,
            add_eos_token,
            use_eos_token_for_bos,
            max_seq_len,
            vocab_config,
            vocab,
            vocab_file_delimiter,
            is_input,
        )
        self.mask = mask
        self.vocab_builder = MaskedVocabBuilder()
        self.vocab_builder.use_bos = add_bos_token
        self.vocab_builder.use_eos = add_eos_token

[docs]    def mask_and_tensorize(self, batch):
        batch = list(batch)
        if not batch:
            return torch.Tensor()
        masked_sources = []
        masked_targets = []

        for tokens in batch:
            dec_source, dec_target = self.mask.gen_masked_source_target(
                tokens, vocab=self.vocab
            )

            masked_sources.append(dec_source)
            masked_targets.append(dec_target)

        return (
            cuda.tensor(
                pad(masked_sources, pad_token=self.vocab.get_pad_index()),
                dtype=torch.long,
            ),
            cuda.tensor(
                pad(masked_targets, pad_token=self.vocab.get_pad_index()),
                dtype=torch.long,
            ),
        )


[docs]    def tensorize(self, batch):
        tokens, seq_lens, token_ranges = zip(*batch)
        masked_source, masked_target = self.mask_and_tensorize(tokens)
        return (
            pad_and_tensorize(tokens, self.vocab.get_pad_index()),
            pad_and_tensorize(seq_lens),
            pad_and_tensorize(token_ranges),
            masked_source,
            masked_target,
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.masked_util

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Optional, Set

import numpy as np
from pytext.common.constants import SpecialTokens, Token
from pytext.config.component import Component, ComponentType
from pytext.config.pytext_config import ConfigBase
from pytext.data.data_structures.annotation import Annotation, Intent, Root, Slot
from pytext.data.utils import VocabBuilder, Vocabulary


[docs]class MaskedVocabBuilder(VocabBuilder):
    def __init__(self, delimiter=" "):
        super().__init__(delimiter)
        self.use_mask = True



SPECIAL_TOKENS: Dict[str, Token] = {
    str(SpecialTokens.MASK): SpecialTokens.MASK,
    str(SpecialTokens.BOS): SpecialTokens.BOS,
    str(SpecialTokens.EOS): SpecialTokens.EOS,
}


[docs]class MaskingFunction(Component):
    class Config(ConfigBase):
        pass

    __EXPANSIBLE__ = True
    __COMPONENT_TYPE__ = ComponentType.MASKING_FUNCTION

[docs]    @classmethod
    def from_config(cls, config, use_bos, use_eos):
        return cls(use_bos, use_eos)


    def __init__(self, use_bos, use_eos):
        self.use_bos = use_bos
        self.use_eos = use_eos

[docs]    def should_mask(self, *args, **kwargs) -> bool:
        return True


[docs]    def gen_masked_source_target(self, tokens, *args, **kwargs):
        raise NotImplementedError()


    def _prepare_dec_target(
        self, dec_source: List[int], clean_input_tokens: List[int], vocab: Vocabulary
    ) -> List[int]:
        dec_target = [
            vocab.get_pad_index()
            if dec_source_token != vocab.get_mask_index()
            else dec_real_target_token
            for (dec_source_token, dec_real_target_token) in zip(
                dec_source, clean_input_tokens
            )
        ]

        return dec_target



[docs]class TreeMask(MaskingFunction):
    class Config(ConfigBase):
        accept_flat_intents_slots: bool = True
        factor: int = 2

[docs]    @classmethod
    def from_config(cls, config, use_bos, use_eos):
        return cls(config.accept_flat_intents_slots, config.factor, use_bos, use_eos)


    def __init__(self, accept_flat_intents_slots, factor, use_bos, use_eos):
        super().__init__(use_bos, use_eos)
        self.accept_flat_intents_slots = accept_flat_intents_slots
        self.factor = factor

[docs]    def clean_eos_bos(self, tokens):
        start_index, end_index = 0, len(tokens)
        if self.use_bos:
            start_index = 1
        if self.use_eos:
            end_index = -1
        return tokens[start_index:end_index]


[docs]    def gen_masked_tree(self, node, mask_token, depth=1):
        if self.should_mask(depth):
            actual_str_len = len(node.flat_str().strip().split(" "))
            return " ".join([mask_token for idx in range(actual_str_len)])
        else:
            return_str = " "
            if (
                isinstance(node, Intent)
                or isinstance(node, Slot)
                or isinstance(node, Root)
            ):
                return_str += "["
                return_str += node.label
                return_str += " "
                for child in node.children:
                    return_str += self.gen_masked_tree(child, mask_token, depth + 1)
                    return_str += " "
                return_str += "]"
            else:
                return_str += node.label
                return_str += " "
            return return_str.strip()


[docs]    def should_mask(self, depth=1):
        return np.random.random() < 1.0 / (self.factor ** depth)


[docs]    def gen_masked_source_target(self, tokens: List[int], vocab: Vocabulary):
        cleaned_tokens = self.clean_eos_bos(tokens)
        original_target_string = " ".join(
            [vocab[idx] for idx in cleaned_tokens]
        ).upper()
        try:
            annotation = Annotation(
                original_target_string,
                accept_flat_intents_slots=self.accept_flat_intents_slots,
            )
        except Exception as e:
            # This should never happen other than when testing
            print(e, original_target_string)
            dec_source = [vocab.idx[vocab.mask_token] for _ in range(len(tokens))]
            dec_target = [vocab.idx[vocab.pad_token] for _ in range(len(tokens))]
            return dec_source, dec_target
        assert len(annotation.root.children) == 1
        mask_tree_str = self.gen_masked_tree(
            annotation.root.children[0], vocab.mask_token
        )

        # We are calling the .split() instead of the tokenize() of tensorizer
        # because the input str contains special MASK token __MASK__
        # It we call tokenize() on this input_str, it may lower __MASK__ or split
        # in unexpected ways causing issues.
        # Hence temporary workaround is that we call split(" ") and lower all tokens
        # other than MASK tokens

        # handle special tokens in vocab
        mask_tree_str: List[str] = list(
            map(
                lambda token: SPECIAL_TOKENS.get(token, token.lower()),
                mask_tree_str.split(" "),
            )
        )

        dec_source = [vocab.idx.get(t) for t in mask_tree_str]

        dec_target = self._prepare_dec_target(dec_source, cleaned_tokens, vocab)

        if self.use_bos:
            if self.should_mask():
                dec_source.insert(0, vocab.get_mask_index())
                dec_target.insert(0, vocab.get_bos_index())
            else:
                dec_source.insert(0, vocab.get_bos_index())
                dec_target.insert(0, vocab.get_pad_index())

        if self.use_eos:
            if self.should_mask():
                dec_source.append(vocab.get_mask_index())
                dec_target.append(vocab.get_eos_index())
            else:
                dec_source.append(vocab.get_eos_index())
                dec_target.append(vocab.get_pad_index())
        return dec_source, dec_target




[docs]class MaskEverything(MaskingFunction):
[docs]    def gen_masked_tree(self, node, mask_token, depth=1):
        actual_str_len = len(node.flat_str().strip().split(" "))
        return " ".join([mask_token for idx in range(actual_str_len)])


[docs]    def gen_masked_source_target(self, tokens, vocab: Vocabulary):
        dec_source: List[int] = [vocab.get_mask_index() for idx in tokens]
        dec_target = self._prepare_dec_target(dec_source, tokens, vocab)
        return dec_source, dec_target




[docs]class RandomizedMaskingFunction(MaskingFunction):
    class Config(MaskingFunction.Config):
        seed: Optional[int] = None
        minimum_masks: int = 1

[docs]    @classmethod
    def from_config(cls, config: Config, use_bos: bool, use_eos: bool):
        return cls(config.seed, config.minimum_masks, use_bos, use_eos)


    def __init__(
        self, seed: Optional[int], minimum_masks: int, use_bos: bool, use_eos: bool
    ):
        super().__init__(use_bos, use_eos)
        self.random = np.random.RandomState(seed)
        self.minimum_masks = minimum_masks

[docs]    def gen_masked_source_target(self, tokens: List[int], vocab: Vocabulary):
        num_masks = self.random.randint(self.minimum_masks, len(tokens))

        ind: Set[int] = set(
            self.random.choice(len(tokens), size=num_masks, replace=False)
        )

        dec_source: List[int] = [
            vocab.get_mask_index() if idx in ind else token
            for idx, token in enumerate(tokens)
        ]

        dec_target = self._prepare_dec_target(dec_source, tokens, vocab)

        return dec_source, dec_target




[docs]class NoOpMaskingFunction(MaskingFunction):
    class Config(MaskingFunction.Config):
        seed: Optional[int] = None
        minimum_masks: int = 1

[docs]    @classmethod
    def from_config(cls, config: Config, use_bos: bool, use_eos: bool):
        return cls(config.seed, config.minimum_masks, use_bos, use_eos)


    def __init__(
        self, seed: Optional[int], minimum_masks: int, use_bos: bool, use_eos: bool
    ):
        super().__init__(use_bos, use_eos)
        self.random = np.random.RandomState(seed)
        self.minimum_masks = minimum_masks

[docs]    def gen_masked_source_target(self, tokens: List[int], vocab: Vocabulary):
        dec_target = self._prepare_dec_target(tokens, tokens, vocab)

        return tokens, dec_target






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.packed_lm_data

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional, Type

from pytext.common.constants import Stage
from pytext.data import Batcher, Data
from pytext.data.bert_tensorizer import BERTTensorizerBase
from pytext.data.data import RowData
from pytext.data.sources import DataSource
from pytext.data.tensorizers import Tensorizer, TokenTensorizer


[docs]class PackedLMData(Data):
    """
    Special purpose Data object which assumes a single text tensorizer.  Packs
    tokens into a square batch with no padding.  Used for LM training. The object
    also takes in an optional language argument which is used for cross-lingual
    LM training.
    """

    __EXPANSIBLE__ = True

[docs]    class Config(Data.Config):
        max_seq_len: int = 128


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        schema: Dict[str, Type],
        tensorizers: Dict[str, Tensorizer],
        language: Optional[str] = None,
        rank: int = 0,
        world_size: int = 1,
        init_tensorizers: Optional[bool] = True,
    ):
        return super(PackedLMData, cls).from_config(
            config,
            schema,
            tensorizers,
            rank,
            world_size,
            language=language,
            max_seq_len=config.max_seq_len,
            init_tensorizers=init_tensorizers,
        )


    def __init__(
        self,
        data_source: DataSource,
        tensorizers: Dict[str, Tensorizer],
        batcher: Batcher = None,
        max_seq_len: int = Config.max_seq_len,
        sort_key: Optional[str] = None,
        # language is used in cross-lingual LM training
        language: Optional[str] = None,
        in_memory: Optional[bool] = False,
        init_tensorizers: Optional[bool] = True,
    ):
        super().__init__(
            data_source, tensorizers, batcher, sort_key, in_memory, init_tensorizers
        )
        assert len(list(self.tensorizers.items())) == 1
        self.tensorizer_name, self.tensorizer = list(self.tensorizers.items())[0]
        self.remainder: Dict[str, List[int]] = {"tokens": [], "segment_labels": []}
        self.max_seq_len = max_seq_len
        self.language = language
        self.batch = {Stage.TRAIN: None, Stage.EVAL: None, Stage.TEST: None}

    def _parse_row(self, row):
        """
        The output of numberization has different number of elements depending on
        the tensorizer used. For example: positions tensor is only output by the
        XLMTensorizer. This function unpacks the elements according to the
        specific tensorizer used.
        Additionally, since we are packing tokens into fixed size
        blocks, we don't need to use the positions vector output by the call to
        numberize. We will simply create this in `_format_output_row`.
        """
        numberized_row = self.tensorizer.numberize(row)
        if isinstance(self.tensorizer, BERTTensorizerBase):
            tokens, segment_labels, seq_len, _ = numberized_row
        elif isinstance(self.tensorizer, TokenTensorizer):
            tokens, seq_len, _ = numberized_row
            segment_labels = []
        else:
            raise NotImplementedError(
                "PackedLMData only supports XLMTensorizer, BERTTensorizer and "
                "TokenTensorizer."
            )
        return tokens, segment_labels, seq_len

    def _format_output_row(self, tokens, segment_labels, seq_len):
        """
        The tensorize function for different tensorizers takes in different
        number of inputs which may be arranged differently. This function formats
        the output dict to conform to the expectations of the tensorizer.
        In case of the XLMTensorizer, we also need to create a new positions list
        which goes from 0 to seq_len.
        """
        if isinstance(self.tensorizer, BERTTensorizerBase):
            positions = [index for index in range(seq_len)]
            return {self.tensorizer_name: (tokens, segment_labels, seq_len, positions)}
        elif isinstance(self.tensorizer, TokenTensorizer):
            # dummy token_ranges
            return {self.tensorizer_name: (tokens, seq_len, [(-1, -1)] * seq_len)}
        else:
            raise NotImplementedError(
                "PackedLMData only supports BERTTensorizer and TokenTensorizer."
            )

    def _yield_and_reset(self, row):
        packed_tokens = list(self.remainder["tokens"])
        packed_segments = list(self.remainder["segment_labels"])
        self.remainder: Dict[str, List[int]] = {"tokens": [], "segment_labels": []}
        return RowData(
            row,
            self._format_output_row(packed_tokens, packed_segments, len(packed_tokens)),
        )

[docs]    def numberize_rows(self, rows):
        last_row = None
        """
        This function does the actual packing. It processes rows until we obtain
        a block of data with length = max_seq_len.
        """
        for row in rows:
            last_row = row

            # if the packedLM object has a language member then a cross-lingual
            # LM is being trained using monolingual data.
            # Add this language to the row since the underlying
            # tensorizer needs this to generate language embeddings (used as
            # segment_labels below)
            if self.language:
                row["language"] = self.language

            tokens, segment_labels, seq_len = self._parse_row(row)
            remaining = self.max_seq_len - len(self.remainder["tokens"]) - 1
            while remaining < len(tokens):
                self.remainder["tokens"].extend(tokens[:remaining])
                self.remainder["segment_labels"].extend(segment_labels[:remaining])
                tokens = tokens[remaining:]
                segment_labels = segment_labels[remaining:]
                # packed LM data doesn't respect data cardinality,
                # therefore, it stores the row at the start position,
                # instead of the exact corresponding row.
                yield self._yield_and_reset(row)
                remaining = self.max_seq_len - 1
            self.remainder["tokens"].extend(tokens)
            self.remainder["segment_labels"].extend(segment_labels)
        if len(self.remainder["tokens"]):
            yield self._yield_and_reset(last_row)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.roberta_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools
from typing import Any, Dict, List, Tuple

import torch
from pytext import resources
from pytext.common.constants import SpecialTokens
from pytext.config.component import ComponentType, create_component
from pytext.data.bert_tensorizer import (
    BERTTensorizerBase,
    BERTTensorizerBaseScriptImpl,
    build_fairseq_vocab,
)
from pytext.data.tokenizers import GPT2BPETokenizer, Tokenizer
from pytext.data.utils import VocabBuilder, Vocabulary, pad_and_tensorize
from pytext.torchscript.tensorizer import ScriptRoBERTaTensorizer
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils.file_io import PathManager


RoBERTaTensorizerScriptImpl = BERTTensorizerBaseScriptImpl


[docs]class RoBERTaTensorizer(BERTTensorizerBase):

    __EXPANSIBLE__ = True
    __TENSORIZER_SCRIPT_IMPL__ = RoBERTaTensorizerScriptImpl

[docs]    class Config(BERTTensorizerBase.Config):
        # any unittest should be overriding this with a small local file
        vocab_file: str = resources.roberta.GPT2_BPE_DICT
        tokenizer: Tokenizer.Config = GPT2BPETokenizer.Config()
        max_seq_len: int = 256
        add_selfie_token: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        base_tokenizer = None
        if config.base_tokenizer:
            base_tokenizer = create_component(
                ComponentType.TOKENIZER, config.base_tokenizer
            )

        # map to the real vocab_file
        config.vocab_file = (
            resources.roberta.RESOURCE_MAP[config.vocab_file]
            if config.vocab_file in resources.roberta.RESOURCE_MAP
            else config.vocab_file
        )
        with PathManager.open(config.vocab_file) as f:
            vocab = build_fairseq_vocab(
                vocab_file=f,
                special_token_replacements={
                    "<pad>": SpecialTokens.PAD,
                    "<s>": SpecialTokens.BOS,
                    "</s>": SpecialTokens.EOS,
                    "<unk>": SpecialTokens.UNK,
                    "<mask>": SpecialTokens.MASK,
                },
                tokens_to_add=[SpecialTokens.SELFIE_RAW_IMAGE]
                if config.add_selfie_token
                else None,
            )
        return cls(
            columns=config.columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=config.max_seq_len,
            base_tokenizer=base_tokenizer,
            **kwargs,
        )


    def __init__(
        self,
        columns: List[str] = Config.columns,
        vocab: Vocabulary = None,
        tokenizer: Tokenizer = None,
        max_seq_len: int = Config.max_seq_len,
        **kwargs,
    ) -> None:
        super().__init__(
            columns=columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=max_seq_len,
            **kwargs,
        )



[docs]class RoBERTaTokenLevelTensorizer(RoBERTaTensorizer):
    """
    Tensorizer for token level classification tasks such as NER, POS etc
    using RoBERTa. Here each token has an associated label and the tensorizer
    should output a label tensor as well. The input for this tensorizer comes
    from the CoNLLUNERDataSource data source.
    """

[docs]    class Config(RoBERTaTensorizer.Config):
        # label identifiers for extracting the label from a row of data
        # during numberize and for modifying the schema
        labels_columns: List[str] = ["label"]
        # label space for the task
        labels: List[str] = []


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        with PathManager.open(config.vocab_file) as f:
            vocab = build_fairseq_vocab(
                vocab_file=f,
                special_token_replacements={
                    "<pad>": SpecialTokens.PAD,
                    "<s>": SpecialTokens.BOS,
                    "</s>": SpecialTokens.EOS,
                    "<unk>": SpecialTokens.UNK,
                    "<mask>": SpecialTokens.MASK,
                },
            )
        return cls(
            columns=config.columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=config.max_seq_len,
            labels_columns=config.labels_columns,
            labels=config.labels,
        )


    def __init__(
        self,
        columns,
        tokenizer=None,
        vocab=None,
        max_seq_len=256,
        labels_columns=Config.labels_columns,
        labels=Config.labels,
    ) -> None:
        assert len(columns) == 1, "Only support single sentences for token level tasks."
        assert len(labels) >= 1, "Label set should not be empty."
        super().__init__(
            columns=columns, tokenizer=tokenizer, max_seq_len=max_seq_len, vocab=vocab
        )
        self.labels = labels
        self.labels_columns = labels_columns
        self.labels_vocab = self._build_label_vocab(labels)
        self.labels_pad_idx = self.labels_vocab.get_pad_index()

    def _build_label_vocab(self, labels: List[str]):
        labels_vocab_builder = VocabBuilder()
        labels_vocab_builder.use_pad = True
        labels_vocab_builder.use_unk = False

        labels_vocab_builder.add_all(labels)
        return labels_vocab_builder.make_vocab()

    @property
    def column_schema(self):
        schema = super().column_schema
        schema += [(self.labels_columns[0], str)]
        return schema

[docs]    def numberize(self, row: Dict) -> Tuple[Any, ...]:
        """
        Numberize both the tokens and labels. Since we break up tokens, the label
        for anything other than the first sub-word is assigned the padding idx.
        """
        # The relevant data source outputs a list of strings for both
        # the tokens and labels
        raw_tokens = row[self.columns[0]]
        raw_labels = row[self.labels_columns[0]]

        numberized_tokens = []
        numberized_labels = []

        for token, label in zip(raw_tokens, raw_labels):
            sub_tokens = self.tokenizer.tokenize(token)

            # convert token level labels to sub-word level labels
            for i in range(len(sub_tokens)):
                sub_token_id = self.vocab.lookup_all(sub_tokens[i].value)
                label_id = (
                    self.labels_vocab.lookup_all(label)
                    if i == 0
                    else self.labels_pad_idx
                )

                numberized_tokens.append(sub_token_id)
                numberized_labels.append(label_id)

        # Ensure the numberized labels and tokens are wrapped correctly
        numberized_sentences = [
            [self.vocab.get_bos_index()]
            + numberized_tokens[: self.max_seq_len - 2]
            + [self.vocab.get_eos_index()]
        ]
        numberized_labels = (
            [self.labels_pad_idx]
            + numberized_labels[: self.max_seq_len - 2]
            + [self.labels_pad_idx]
        )

        seq_lens = (len(sentence) for sentence in numberized_sentences)
        segment_labels = ([i] * seq_len for i, seq_len in enumerate(seq_lens))
        tokens = list(itertools.chain(*numberized_sentences))
        segment_labels = list(itertools.chain(*segment_labels))
        seq_len = len(tokens)
        positions = [index for index in range(seq_len)]
        return tokens, segment_labels, seq_len, positions, numberized_labels


[docs]    def tensorize(self, batch) -> Tuple[torch.Tensor, ...]:
        tokens, segment_labels, seq_lens, positions, labels = zip(*batch)
        tokens = pad_and_tensorize(tokens, self.vocab.get_pad_index())
        pad_mask = (tokens != self.vocab.get_pad_index()).long()
        segment_labels = pad_and_tensorize(segment_labels, self.vocab.get_pad_index())
        positions = pad_and_tensorize(positions)
        padded_labels = pad_and_tensorize(labels, self.labels_pad_idx)
        return tokens, pad_mask, segment_labels, positions, padded_labels


[docs]    def torchscriptify(self):
        return ScriptRoBERTaTensorizer(
            tokenizer=self.tokenizer.torchscriptify(),
            vocab=ScriptVocabulary(
                list(self.vocab),
                pad_idx=self.vocab.get_pad_index(),
                bos_idx=self.vocab.get_bos_index(),
                eos_idx=self.vocab.get_eos_index(),
            ),
            max_seq_len=self.max_seq_len,
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.squad_for_bert_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools
from typing import List

import torch
from pytext.data.bert_tensorizer import BERTTensorizer
from pytext.data.roberta_tensorizer import RoBERTaTensorizer
from pytext.data.tensorizers import lookup_tokens
from pytext.data.utils import pad_and_tensorize
from pytext.torchscript.tensorizer import ScriptRoBERTaTensorizerWithIndices
from pytext.torchscript.vocab import ScriptVocabulary


[docs]class SquadForBERTTensorizer(BERTTensorizer):
    """Produces BERT inputs and answer spans for Squad."""

    __EXPANSIBLE__ = True
    SPAN_PAD_IDX = -100

[docs]    class Config(BERTTensorizer.Config):
        columns: List[str] = ["question", "doc"]
        # for labels
        answers_column: str = "answers"
        answer_starts_column: str = "answer_starts"
        max_seq_len: int = 256


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        # reuse parent class's from_config, which will pass extra args
        # in **kwargs to cls.__init__
        return super().from_config(
            config,
            answers_column=config.answers_column,
            answer_starts_column=config.answer_starts_column,
            **kwargs,
        )


    def __init__(
        self,
        answers_column: str = Config.answers_column,
        answer_starts_column: str = Config.answer_starts_column,
        **kwargs,
    ):
        # Arguments which are common to both current and base class are passed
        # as **kwargs. These are then passed to the __init__ of the base class
        super().__init__(**kwargs)
        self.answers_column = answers_column
        self.answer_starts_column = answer_starts_column

    def _lookup_tokens(self, text: str, seq_len: int = None):
        # BoS token is added explicitly in numberize(), -1 from max_seq_len
        max_seq_len = (seq_len or self.max_seq_len) - 1
        return lookup_tokens(
            text,
            tokenizer=self.tokenizer,
            vocab=self.vocab,
            bos_token=None,
            eos_token=self.vocab.eos_token,
            max_seq_len=max_seq_len,
        )

    def _calculate_answer_indices(self, row, offset, start_idx, end_idx):
        # now map original answer spans to tokenized spans
        start_idx_map = {}
        end_idx_map = {}
        for tokenized_idx, (raw_start_idx, raw_end_idx) in enumerate(
            zip(start_idx[:-1], end_idx[:-1])
        ):
            start_idx_map[raw_start_idx] = tokenized_idx + offset
            end_idx_map[raw_end_idx] = tokenized_idx + offset

        answer_start_indices = [
            start_idx_map.get(raw_idx, self.SPAN_PAD_IDX)
            for raw_idx in row[self.answer_starts_column]
        ]
        answer_end_indices = [
            end_idx_map.get(raw_idx + len(answer), self.SPAN_PAD_IDX)
            for raw_idx, answer in zip(
                row[self.answer_starts_column], row[self.answers_column]
            )
        ]
        if not (answer_start_indices and answer_end_indices):
            answer_start_indices = [self.SPAN_PAD_IDX]
            answer_end_indices = [self.SPAN_PAD_IDX]

        return answer_start_indices, answer_end_indices

[docs]    def numberize(self, row):
        question_column, doc_column = self.columns
        doc_tokens, start_idx, end_idx = self._lookup_tokens(row[doc_column])
        question_tokens, _, _ = self._lookup_tokens(row[question_column])
        question_tokens = [self.vocab.get_bos_index()] + question_tokens
        seq_lens = (len(question_tokens), len(doc_tokens))
        segment_labels = ([i] * seq_len for i, seq_len in enumerate(seq_lens))
        tokens = list(itertools.chain(question_tokens, doc_tokens))
        segment_labels = list(itertools.chain(*segment_labels))
        seq_len = len(tokens)
        positions = list(range(seq_len))

        # now map original answer spans to tokenized spans
        offset = len(question_tokens)
        answer_start_indices, answer_end_indices = self._calculate_answer_indices(
            row, offset, start_idx, end_idx
        )
        return (
            tokens,
            segment_labels,
            seq_len,
            positions,
            answer_start_indices,
            answer_end_indices,
        )


[docs]    def tensorize(self, batch):
        (
            tokens,
            segment_labels,
            seq_len,
            positions,
            answer_start_idx,
            answer_end_idx,
        ) = zip(*batch)
        tokens = pad_and_tensorize(tokens, self.vocab.get_pad_index())
        segment_labels = pad_and_tensorize(segment_labels, self.vocab.get_pad_index())
        pad_mask = (tokens != self.vocab.get_pad_index()).long()
        positions = pad_and_tensorize(positions)
        answer_start_idx = pad_and_tensorize(answer_start_idx, self.SPAN_PAD_IDX)
        answer_end_idx = pad_and_tensorize(answer_end_idx, self.SPAN_PAD_IDX)
        return (
            tokens,
            pad_mask,
            segment_labels,
            positions,
            answer_start_idx,
            answer_end_idx,
        )




[docs]class SquadForBERTTensorizerForKD(SquadForBERTTensorizer):
[docs]    class Config(SquadForBERTTensorizer.Config):
        start_logits_column: str = "start_logits"
        end_logits_column: str = "end_logits"
        has_answer_logits_column: str = "has_answer_logits"
        pad_mask_column: str = "pad_mask"
        segment_labels_column: str = "segment_labels"


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        return super().from_config(
            config,
            start_logits_column=config.start_logits_column,
            end_logits_column=config.end_logits_column,
            has_answer_logits_column=config.has_answer_logits_column,
            pad_mask_column=config.pad_mask_column,
            segment_labels_column=config.segment_labels_column,
        )


    def __init__(
        self,
        start_logits_column=Config.start_logits_column,
        end_logits_column=Config.end_logits_column,
        has_answer_logits_column=Config.has_answer_logits_column,
        pad_mask_column=Config.pad_mask_column,
        segment_labels_column=Config.segment_labels_column,
        **kwargs,
    ):
        super().__init__(**kwargs)
        self.start_logits_column = start_logits_column
        self.end_logits_column = end_logits_column
        self.has_answer_logits_column = has_answer_logits_column
        self.pad_mask_column = pad_mask_column
        self.segment_labels_column = segment_labels_column

        # For logging
        self.total = 0
        self.mismatches = 0

    def __del__(self):
        print("Destroying SquadForBERTTensorizerForKD object")
        print(f"SquadForBERTTensorizerForKD: Number of rows read: {self.total}")
        print(f"SquadForBERTTensorizerForKD: Number of rows dropped: {self.mismatches}")

[docs]    def numberize(self, row):
        self.total += 1
        numberized_row_tuple = super().numberize(row)
        try:
            tup = numberized_row_tuple + (
                self._get_token_logits(
                    row[self.start_logits_column], row[self.pad_mask_column]
                ),
                self._get_token_logits(
                    row[self.end_logits_column], row[self.pad_mask_column]
                ),
                row[self.has_answer_logits_column],
            )
        except KeyError:
            # Logits for KD Tensorizer not provided, using padding.
            tup = numberized_row_tuple + (
                [self.vocab.get_pad_index()] * len(numberized_row_tuple[0]),
                [self.vocab.get_pad_index()] * len(numberized_row_tuple[0]),
                [self.vocab.get_pad_index()] * 2,
            )

        try:
            assert len(tup[0]) == len(tup[6])
        except AssertionError:
            self.mismatches += 1
            print(
                f"len(tup[0]) = {len(tup[0])} and len(tup[6]) = {len(tup[6])}",
                flush=True,
            )
            raise
        return tup


[docs]    def tensorize(self, batch):
        (
            tokens,
            segment_labels,
            seq_lens,
            positions,
            answer_start_idx,
            answer_end_idx,
            start_logits,
            end_logits,
            has_answer_logits,
        ) = zip(*batch)

        tensor_tuple = super().tensorize(
            zip(
                tokens,
                segment_labels,
                seq_lens,
                positions,
                answer_start_idx,
                answer_end_idx,
            )
        )
        return tensor_tuple + (
            pad_and_tensorize(start_logits, dtype=torch.float),
            pad_and_tensorize(end_logits, dtype=torch.float),
            pad_and_tensorize(
                has_answer_logits,
                dtype=torch.float,
                pad_shape=[len(has_answer_logits), len(has_answer_logits[0])],
            ),
        )


    def _get_token_logits(self, logits, pad_mask):
        try:
            pad_start = pad_mask.index(self.vocab.get_pad_index())
        except ValueError:  # pad_index doesn't exits in pad_mask
            pad_start = len(logits)
        return logits[:pad_start]



[docs]class SquadForRoBERTaTensorizer(RoBERTaTensorizer, SquadForBERTTensorizer):
    """Produces RoBERTa inputs and answer spans for Squad."""

    __EXPANSIBLE__ = True

[docs]    class Config(RoBERTaTensorizer.Config):
        columns: List[str] = ["question", "doc"]
        # for labels
        answers_column: str = "answers"
        answer_starts_column: str = "answer_starts"
        max_seq_len: int = 256


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        # reuse parent class's from_config, which will pass extra args
        # in **kwargs to cls.__init__
        return super().from_config(
            config,
            answers_column=config.answers_column,
            answer_starts_column=config.answer_starts_column,
            **kwargs,
        )


    def __init__(
        self,
        answers_column: str = Config.answers_column,
        answer_starts_column: str = Config.answer_starts_column,
        **kwargs,
    ):
        # Arguments which are common to both current and base class are passed
        # as **kwargs. These are then passed to the __init__ of the base class
        super().__init__(**kwargs)
        self.answers_column = answers_column
        self.answer_starts_column = answer_starts_column
        self.wrap_special_tokens = False

    def _lookup_tokens(self, text: str, seq_len: int = None):
        # BoS token is added explicitly in numberize()
        return lookup_tokens(
            text,
            tokenizer=self.tokenizer,
            vocab=self.vocab,
            bos_token=None,
            eos_token=self.vocab.eos_token,
            max_seq_len=seq_len if seq_len else self.max_seq_len,
        )

[docs]    def torchscriptify(self):
        return ScriptRoBERTaTensorizerWithIndices(
            tokenizer=self.tokenizer.torchscriptify(),
            vocab=ScriptVocabulary(
                list(self.vocab),
                pad_idx=self.vocab.get_pad_index(),
                bos_idx=self.vocab.get_bos_index(),
                eos_idx=self.vocab.get_eos_index(),
            ),
            max_seq_len=self.max_seq_len,
        )




[docs]class SquadForRoBERTaTensorizerForKD(SquadForRoBERTaTensorizer):
[docs]    class Config(SquadForRoBERTaTensorizer.Config):
        start_logits_column: str = "start_logits"
        end_logits_column: str = "end_logits"
        has_answer_logits_column: str = "has_answer_logits"
        pad_mask_column: str = "pad_mask"
        segment_labels_column: str = "segment_labels"


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        return super().from_config(
            config,
            start_logits_column=config.start_logits_column,
            end_logits_column=config.end_logits_column,
            has_answer_logits_column=config.has_answer_logits_column,
            pad_mask_column=config.pad_mask_column,
            segment_labels_column=config.segment_labels_column,
        )


    def __init__(
        self,
        start_logits_column=Config.start_logits_column,
        end_logits_column=Config.end_logits_column,
        has_answer_logits_column=Config.has_answer_logits_column,
        pad_mask_column=Config.pad_mask_column,
        segment_labels_column=Config.segment_labels_column,
        **kwargs,
    ):
        super().__init__(**kwargs)
        self.start_logits_column = start_logits_column
        self.end_logits_column = end_logits_column
        self.has_answer_logits_column = has_answer_logits_column
        self.pad_mask_column = pad_mask_column
        self.segment_labels_column = segment_labels_column

        # For logging
        self.total = 0
        self.mismatches = 0

    def __del__(self):
        print("Destroying SquadForRoBERTaTensorizerForKD object")
        print(f"SquadForRoBERTaTensorizerForKD: Number of rows read: {self.total}")
        print(
            f"SquadForRoBERTaTensorizerForKD: Number of rows dropped: {self.mismatches}"
        )

[docs]    def numberize(self, row):
        self.total += 1
        numberized_row_tuple = super().numberize(row)
        try:
            tup = numberized_row_tuple + (
                self._get_token_logits(
                    row[self.start_logits_column], row[self.pad_mask_column]
                ),
                self._get_token_logits(
                    row[self.end_logits_column], row[self.pad_mask_column]
                ),
                row[self.has_answer_logits_column],
            )
        except KeyError:
            # Logits for KD Tensorizer not provided, using padding.
            tup = numberized_row_tuple + (
                [self.vocab.get_pad_index()] * len(numberized_row_tuple[0]),
                [self.vocab.get_pad_index()] * len(numberized_row_tuple[0]),
                [self.vocab.get_pad_index()] * 2,
            )
        try:
            assert len(tup[0]) == len(tup[6])
        except AssertionError:
            self.mismatches += 1
            print(
                f"len(tup[0]) = {len(tup[0])} and len(tup[6]) = {len(tup[6])}",
                flush=True,
            )
            raise
        return tup


[docs]    def tensorize(self, batch):
        (
            tokens,
            segment_labels,
            seq_lens,
            positions,
            answer_start_idx,
            answer_end_idx,
            start_logits,
            end_logits,
            has_answer_logits,
        ) = zip(*batch)

        tensor_tuple = super().tensorize(
            zip(
                tokens,
                segment_labels,
                seq_lens,
                positions,
                answer_start_idx,
                answer_end_idx,
            )
        )
        return tensor_tuple + (
            pad_and_tensorize(start_logits, dtype=torch.float),
            pad_and_tensorize(end_logits, dtype=torch.float),
            pad_and_tensorize(
                has_answer_logits,
                dtype=torch.float,
                pad_shape=[len(has_answer_logits), len(has_answer_logits[0])],
            ),
        )


    def _get_token_logits(self, logits, pad_mask):
        pad_start = pad_mask.count(self.vocab.get_pad_index())
        return logits[:pad_start]





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.squad_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List

import torch
from pytext.common.constants import SpecialTokens
from pytext.config.component import ComponentType, create_component
from pytext.data.tensorizers import TokenTensorizer
from pytext.data.tokenizers import Tokenizer, WordPieceTokenizer
from pytext.data.utils import VocabBuilder, Vocabulary, pad_and_tensorize


[docs]class SquadTensorizer(TokenTensorizer):
    """Produces inputs and answer spans for Squad."""

    __EXPANSIBLE__ = True
    SPAN_PAD_IDX = -100

[docs]    class Config(TokenTensorizer.Config):
        # for model inputs
        doc_column: str = "doc"
        ques_column: str = "question"
        # for labels
        answers_column: str = "answers"
        answer_starts_column: str = "answer_starts"
        # Since Tokenizer is __EXPANSIBLE__, we don't need a Union type to
        # support WordPieceTokenizer.
        tokenizer: Tokenizer.Config = Tokenizer.Config(split_regex=r"\W+")
        max_ques_seq_len: int = 64
        max_doc_seq_len: int = 256


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        vocab = None
        if isinstance(tokenizer, WordPieceTokenizer):
            print("Using WordPieceTokenizer")
            replacements = {
                "[UNK]": SpecialTokens.UNK,
                "[PAD]": SpecialTokens.PAD,
                "[CLS]": SpecialTokens.BOS,
                "[SEP]": SpecialTokens.EOS,
                "[MASK]": SpecialTokens.MASK,
            }
            vocab = Vocabulary(
                [token for token, _ in tokenizer.vocab.items()],
                replacements=replacements,
            )

        doc_tensorizer = TokenTensorizer(
            text_column=config.doc_column,
            tokenizer=tokenizer,
            vocab=vocab,
            max_seq_len=config.max_doc_seq_len,
        )
        ques_tensorizer = TokenTensorizer(
            text_column=config.ques_column,
            tokenizer=tokenizer,
            vocab=vocab,
            max_seq_len=config.max_ques_seq_len,
        )
        return cls(
            doc_tensorizer=doc_tensorizer,
            ques_tensorizer=ques_tensorizer,
            doc_column=config.doc_column,
            ques_column=config.ques_column,
            answers_column=config.answers_column,
            answer_starts_column=config.answer_starts_column,
            tokenizer=tokenizer,
            vocab=vocab,
            **kwargs,
        )


    def __init__(
        self,
        doc_tensorizer: TokenTensorizer,
        ques_tensorizer: TokenTensorizer,
        doc_column: str = Config.doc_column,
        ques_column: str = Config.ques_column,
        answers_column: str = Config.answers_column,
        answer_starts_column: str = Config.answer_starts_column,
        **kwargs,
    ):
        super().__init__(text_column=None, **kwargs)
        self.ques_tensorizer = ques_tensorizer
        self.doc_tensorizer = doc_tensorizer
        self.doc_column = doc_column
        self.ques_column = ques_column
        self.answers_column = answers_column
        self.answer_starts_column = answer_starts_column

[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        """Build vocabulary based on training corpus."""
        if isinstance(self.tokenizer, WordPieceTokenizer):
            return
        if not self.vocab_builder or from_scratch:
            self.vocab_builder = vocab_builder or VocabBuilder()
            self.vocab_builder.pad_index = 0
            self.vocab_builder.unk_index = 1
        ques_initializer = self.ques_tensorizer.initialize(
            self.vocab_builder, from_scratch
        )
        doc_initializer = self.doc_tensorizer.initialize(
            self.vocab_builder, from_scratch
        )
        ques_initializer.send(None)
        doc_initializer.send(None)
        try:
            while True:
                row = yield
                ques_initializer.send(row)
                doc_initializer.send(row)
        except GeneratorExit:
            self.vocab = self.vocab_builder.make_vocab()


    def _lookup_tokens(self, text, source_is_doc=True):
        # This is useful in SquadMetricReporter._unnumberize()
        return (
            self.doc_tensorizer._lookup_tokens(text)
            if source_is_doc
            else self.ques_tensorizer._lookup_tokens(text)
        )

[docs]    def numberize(self, row):
        assert len(self.vocab) == len(self.ques_tensorizer.vocab)
        assert len(self.vocab) == len(self.doc_tensorizer.vocab)

        # Do NOT use self._lookup_tokens() because it won't enforce max_ques_seq_len.
        ques_tokens, _, _ = self.ques_tensorizer._lookup_tokens(row[self.ques_column])

        # Start and end indices are those of the tokens in original text.
        # The behavior doesn't change for WordPieceTokenizer because...
        # If there's a word piece, say, "##ly" then the start and end indices
        # will be that of "ly" in original text. These are also char level.
        doc_tokens, orig_start_idx, orig_end_idx = self.doc_tensorizer._lookup_tokens(
            row[self.doc_column]
        )

        # Now map original character level answer spans to token level spans
        start_idx_map = {}
        end_idx_map = {}
        for token_idx, (start_idx, end_idx) in enumerate(
            zip(orig_start_idx, orig_end_idx)
        ):
            start_idx_map[start_idx] = token_idx
            end_idx_map[end_idx] = token_idx

        answer_start_token_indices = [
            start_idx_map.get(raw_idx, self.SPAN_PAD_IDX)
            for raw_idx in row[self.answer_starts_column]
        ]
        answer_end_token_indices = [
            end_idx_map.get(raw_idx + len(answer), self.SPAN_PAD_IDX)
            for raw_idx, answer in zip(
                row[self.answer_starts_column], row[self.answers_column]
            )
        ]  # The end index is inclusive. Span = doc_tokens[start:end+1]

        if (
            not (answer_start_token_indices and answer_end_token_indices)
            or self._only_pad(answer_start_token_indices)
            or self._only_pad(answer_end_token_indices)
        ):
            answer_start_token_indices = [self.SPAN_PAD_IDX]
            answer_end_token_indices = [self.SPAN_PAD_IDX]

        return (
            doc_tokens,
            len(doc_tokens),
            ques_tokens,
            len(ques_tokens),
            answer_start_token_indices,
            answer_end_token_indices,
        )


[docs]    def tensorize(self, batch):
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_idx,
            answer_end_idx,
        ) = zip(*batch)
        doc_tokens = pad_and_tensorize(doc_tokens, self.vocab.get_pad_index())
        doc_mask = (doc_tokens == self.vocab.get_pad_index()).byte()  # 1 => pad
        ques_tokens = pad_and_tensorize(ques_tokens, self.vocab.get_pad_index())
        ques_mask = (ques_tokens == self.vocab.get_pad_index()).byte()  # 1 => pad
        answer_start_idx = pad_and_tensorize(answer_start_idx, self.SPAN_PAD_IDX)
        answer_end_idx = pad_and_tensorize(answer_end_idx, self.SPAN_PAD_IDX)

        # doc_tokens must be returned as the first element for
        # SquadMetricReporter._add_decoded_answer_batch_stats() to work
        return (
            doc_tokens,
            pad_and_tensorize(doc_seq_len),
            doc_mask,
            ques_tokens,
            pad_and_tensorize(ques_seq_len),
            ques_mask,
            answer_start_idx,
            answer_end_idx,
        )


[docs]    def sort_key(self, row):
        raise NotImplementedError("SquadTensorizer.sort_key() should not be called.")


    def _only_pad(self, token_id_list: List[int]) -> bool:
        for token_id in token_id_list:
            if token_id != self.SPAN_PAD_IDX:
                return False
        return True



[docs]class SquadTensorizerForKD(SquadTensorizer):
[docs]    class Config(SquadTensorizer.Config):
        start_logits_column: str = "start_logits"
        end_logits_column: str = "end_logits"
        has_answer_logits_column: str = "has_answer_logits"
        pad_mask_column: str = "pad_mask"
        segment_labels_column: str = "segment_labels"


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        return super().from_config(
            config,
            start_logits_column=config.start_logits_column,
            end_logits_column=config.end_logits_column,
            has_answer_logits_column=config.has_answer_logits_column,
            pad_mask_column=config.pad_mask_column,
            segment_labels_column=config.segment_labels_column,
        )


    def __init__(
        self,
        start_logits_column=Config.start_logits_column,
        end_logits_column=Config.end_logits_column,
        has_answer_logits_column=Config.has_answer_logits_column,
        pad_mask_column=Config.pad_mask_column,
        segment_labels_column=Config.segment_labels_column,
        **kwargs,
    ):
        super().__init__(**kwargs)
        self.start_logits_column = start_logits_column
        self.end_logits_column = end_logits_column
        self.has_answer_logits_column = has_answer_logits_column
        self.pad_mask_column = pad_mask_column
        self.segment_labels_column = segment_labels_column

[docs]    def numberize(self, row):
        numberized_row_tuple = super().numberize(row)
        start_logits = self._get_doc_logits(
            row[self.start_logits_column],
            row[self.pad_mask_column],
            row[self.segment_labels_column],
        )
        end_logits = self._get_doc_logits(
            row[self.end_logits_column],
            row[self.pad_mask_column],
            row[self.segment_labels_column],
        )
        return numberized_row_tuple + (
            start_logits,
            end_logits,
            row[self.has_answer_logits_column],
        )


[docs]    def tensorize(self, batch):
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_idx,
            answer_end_idx,
            start_logits,
            end_logits,
            has_answer_logits,
        ) = zip(*batch)
        tensor_tuple = super().tensorize(
            zip(
                doc_tokens,
                doc_seq_len,
                ques_tokens,
                ques_seq_len,
                answer_start_idx,
                answer_end_idx,
            )
        )
        return tensor_tuple + (
            pad_and_tensorize(start_logits, dtype=torch.float),
            pad_and_tensorize(end_logits, dtype=torch.float),
            pad_and_tensorize(has_answer_logits, dtype=torch.float),
        )


    def _get_doc_logits(self, logits, pad_mask, segment_labels):
        ques_seq_len = segment_labels.index(1)
        try:
            pad_start = pad_mask.index(0)
        except ValueError:  # 0 doesn't exits in pad_mask
            pad_start = len(logits)
        return logits[ques_seq_len : pad_start - 1]  # Last non-pad token is [SEP]





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.tensorizers

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import contextlib
import copy
import json
import sys
from itertools import chain
from typing import List, Optional, Tuple

import torch
from pytext.common import Padding, constants
from pytext.config.component import Component, ComponentType, create_component
from pytext.data.data_structures.annotation import (
    REDUCE,
    SHIFT,
    Annotation,
    is_intent_nonterminal,
    is_slot_nonterminal,
    is_unsupported,
    is_valid_nonterminal,
)
from pytext.data.sources.data_source import Gazetteer
from pytext.data.tokenizers import Token, Tokenizer
from pytext.torchscript.tensorizer import (
    ScriptFloat1DListTensorizer,
    ScriptFloatListSeqTensorizer,
    ScriptInteger1DListTensorizer,
    VectorNormalizer,
)
from pytext.torchscript.tokenizer import ScriptDoNothingTokenizer
from pytext.torchscript.utils import ScriptBatchInput, pad_3d, validate_padding_control
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils import cuda, precision
from pytext.utils.data import Slot
from pytext.utils.file_io import PathManager
from pytext.utils.lazy import lazy_property
from pytext.utils.precision import maybe_half
from pytext.utils.usage import log_class_usage

from .utils import (
    BOL,
    BOS,
    BYTE_BOS,
    BYTE_EOS,
    EOL,
    EOS,
    PAD,
    VocabBuilder,
    Vocabulary,
    align_target_label,
    pad_and_tensorize,
)


[docs]@contextlib.contextmanager
def to_device(tensorizer_script_impl, device):
    cur_device = tensorizer_script_impl.device
    tensorizer_script_impl.device = device
    yield
    tensorizer_script_impl.device = cur_device



[docs]def tokenize(
    text: str = None,
    pre_tokenized: List[Token] = None,
    tokenizer: Tokenizer = None,
    bos_token: Optional[str] = None,
    eos_token: Optional[str] = None,
    pad_token: str = PAD,
    use_eos_token_for_bos: bool = False,
    max_seq_len: int = 2 ** 30,
):
    tokenized = (
        pre_tokenized
        or tokenizer.tokenize(text)[
            : max_seq_len - (bos_token is not None) - (eos_token is not None)
        ]
    )
    if bos_token:
        if use_eos_token_for_bos:
            bos_token = eos_token
        tokenized = [Token(bos_token, -1, -1)] + tokenized
    if eos_token:
        tokenized.append(Token(eos_token, -1, -1))
    if not tokenized:
        tokenized = [Token(pad_token, -1, -1)]

    tokenized_texts, start_idx, end_idx = zip(
        *((t.value, t.start, t.end) for t in tokenized)
    )
    return tokenized_texts, start_idx, end_idx



[docs]def lookup_tokens(
    text: str = None,
    pre_tokenized: List[Token] = None,
    tokenizer: Tokenizer = None,
    vocab: Vocabulary = None,
    bos_token: Optional[str] = None,
    eos_token: Optional[str] = None,
    pad_token: str = PAD,
    use_eos_token_for_bos: bool = False,
    max_seq_len: int = 2 ** 30,
):
    tokenized_texts, start_idx, end_idx = tokenize(
        text,
        pre_tokenized,
        tokenizer,
        bos_token,
        eos_token,
        pad_token,
        use_eos_token_for_bos,
        max_seq_len,
    )
    tokens = vocab.lookup_all(tokenized_texts)
    return tokens, start_idx, end_idx



[docs]class TensorizerScriptImpl(torch.nn.Module):
    device: str
    seq_padding_control: Optional[List[int]]
    batch_padding_control: Optional[List[int]]

    def __init__(self):
        super().__init__()
        self.device: str = ""
        # padding_control options:
        # None - no padding
        # [0, pad1, pad2, pad3,...] - pads sequence/batch length to smallest padX larger than sequence
        self.seq_padding_control = None
        self.batch_padding_control = None

[docs]    @torch.jit.export
    def set_device(self, device: str):
        self.device = device


[docs]    @torch.jit.export
    def set_padding_control(self, dimension: str, padding_control: Optional[List[int]]):
        """
        This functions will be called to set a padding style.
        None - No padding
        List: first element 0, round seq length to the smallest list element larger than inputs
        """
        if not validate_padding_control(padding_control):
            raise RuntimeError("Malformed padding_control value")
        if dimension == "sequence_length":
            self.seq_padding_control = padding_control
        elif dimension == "batch_length":
            self.batch_padding_control = padding_control
        else:
            raise RuntimeError("Illegal padding dimension specified.")


[docs]    def batch_size(self, inputs: ScriptBatchInput) -> int:
        texts: Optional[List[List[str]]] = inputs.texts
        tokens: Optional[List[List[List[str]]]] = inputs.tokens
        if texts is not None:
            return len(texts)
        elif tokens is not None:
            return len(tokens)
        else:
            raise RuntimeError("Empty input for both texts and tokens.")


[docs]    def row_size(self, inputs: ScriptBatchInput) -> int:
        texts: Optional[List[List[str]]] = inputs.texts
        tokens: Optional[List[List[List[str]]]] = inputs.tokens
        if texts is not None:
            return len(texts[0])
        elif tokens is not None:
            return len(tokens[0])
        else:
            raise RuntimeError("Empty input for both texts and tokens.")


[docs]    def get_texts_by_index(
        self, texts: Optional[List[List[str]]], index: int
    ) -> Optional[List[str]]:
        if texts is None or len(texts) == 0:
            return None
        return texts[index]


[docs]    def get_tokens_by_index(
        self, tokens: Optional[List[List[List[str]]]], index: int
    ) -> Optional[List[List[str]]]:
        if tokens is None or len(tokens) == 0:
            return None
        return tokens[index]


[docs]    def tokenize(self, *args, **kwargs):
        """
        This functions will receive the inputs from Clients, usually there are
        two possible inputs
        1) a row of texts: List[str]
        2) a row of pre-processed tokens: List[List[str]]

        Override this function to be TorchScriptable, e.g you need to declare
        concrete input arguments with type hints.
        """
        raise NotImplementedError


[docs]    def numberize(self, *args, **kwargs):
        """
        This functions will receive the outputs from function: tokenize() or
        will be called directly from PyTextTensorizer function: numberize().

        Override this function to be TorchScriptable, e.g you need to declare
        concrete input arguments with type hints.
        """
        raise NotImplementedError


[docs]    def tensorize(self, *args, **kwargs):
        """
        This functions will receive a list(e.g a batch) of outputs
        from function numberize(), padding and convert to output tensors.

        Override this function to be TorchScriptable, e.g you need to declare
        concrete input arguments with type hints.
        """
        raise NotImplementedError


[docs]    @torch.jit.ignore
    def tensorize_wrapper(self, *args, **kwargs):
        """
        This functions will receive a list(e.g a batch) of outputs
        from function numberize(), padding and convert to output tensors.

        It will be called in PyText Tensorizer during training time, this
        function is not torchscriptiable because it depends on cuda.device().
        """
        with to_device(self, cuda.device()):
            return self.tensorize(*args, **kwargs)


[docs]    @torch.jit.ignore
    def torchscriptify(self):
        return torch.jit.script(self)




[docs]class Tensorizer(Component):
    """Tensorizers are a component that converts from batches of
    `pytext.data.type.DataType` instances to tensors. These tensors will eventually
    be inputs to the model, but the model is aware of the tensorizers and can arrange
    the tensors they create to conform to its model.

    Tensorizers have an initialize function. This function allows the tensorizer to
    read through the training dataset to build up any data that it needs for
    creating the model. Commonly this is valuable for things like inferring a
    vocabulary from the training set, or learning the entire set of training labels,
    or slot labels, etc.
    """

    __COMPONENT_TYPE__ = ComponentType.TENSORIZER
    __EXPANSIBLE__ = True
    __TENSORIZER_SCRIPT_IMPL__ = None

[docs]    class Config(Component.Config):
        # Indicate if it can be used to generate input Tensors for prediction
        is_input: bool = True


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.is_input)


    def __init__(self, is_input: bool = True):
        self.is_input = is_input
        log_class_usage(__class__)

    @property
    def column_schema(self):
        """Generic types don't pickle well pre-3.7, so we don't actually want
        to store the schema as an attribute. We're already storing all of the
        columns anyway, so until there's a better solution, schema is a property."""
        return []

[docs]    def numberize(self, row):
        raise NotImplementedError


[docs]    def prepare_input(self, row):
        """ Return preprocessed input tensors/blob for caffe2 prediction net."""
        return self.numberize(row)


[docs]    def sort_key(self, row):
        raise NotImplementedError


[docs]    def tensorize(self, batch):
        """Tensorizer knows how to pad and tensorize a batch of it's own output."""
        return batch


[docs]    def initialize(self, from_scratch=True):
        """
        The initialize function is carefully designed to allow us to read through the
        training dataset only once, and not store it in memory. As such, it can't itself
        manually iterate over the data source. Instead, the initialize function is a
        coroutine, which is sent row data. This should look roughly like::

            # set up variables here
            ...
            try:
                # start reading through data source
                while True:
                    # row has type Dict[str, types.DataType]
                    row = yield
                    # update any variables, vocabularies, etc.
                    ...
            except GeneratorExit:
                # finalize your initialization, set instance variables, etc.
                ...

        See `WordTokenizer.initialize` for a more concrete example.
        """
        return
        # we need yield here to make this function a generator
        yield


    @lazy_property
    def tensorizer_script_impl(self):
        # Script tensorizer is unpickleable, we use lazy_property for
        # lazy initialization to construct the object during run time.
        raise NotImplementedError

    def __getstate__(self):
        # make a shallow copy of state to avoid side effect on the original object
        state = copy.copy(vars(self))
        state.pop("tensorizer_script_impl", None)
        return state

[docs]    def stringify(self, token_indices):
        # Used in metric reporter to convert from tokens to string
        res = ""
        if hasattr(self, "vocab"):
            res = " ".join([self.vocab._vocab[index] for index in token_indices])
            if hasattr(self, "tokenizer"):
                if hasattr(self.tokenizer, "decode"):
                    res = self.tokenizer.decode(res)
        return res


[docs]    def torchscriptify(self):
        return self.tensorizer_script_impl.torchscriptify()




[docs]class VocabFileConfig(Component.Config):
    #: File containing tokens to add to vocab (first whitespace-separated entry per
    #: line)
    filepath: str = ""
    #: Whether to skip the first line of the file (e.g. if it is a header line)
    skip_header_line: bool = False
    #: Whether to lowercase each of the tokens in the file
    lowercase_tokens: bool = False
    #: The max number of tokens to add to vocab
    size_limit: int = 0



[docs]class VocabConfig(Component.Config):
    #: Whether to add tokens from training data to vocab.
    build_from_data: bool = True
    #: Add `size_from_data` most frequent tokens in training data to vocab (if this
    #: is 0, add all tokens from training data).
    size_from_data: int = 0
    #: Add `min_counts` filter out tokens in training data that with count smaller
    #: than min_counts.
    min_counts: int = 0
    vocab_files: List[VocabFileConfig] = []



[docs]class TokenTensorizer(Tensorizer):
    """Convert text to a list of tokens. Do this based on a tokenizer configuration,
    and build a vocabulary for numberization. Finally, pad the batch to create
    a square tensor of the correct size.
    """

[docs]    class Config(Tensorizer.Config):
        #: The name of the text column to parse from the data source.
        column: str = "text"
        #: The tokenizer to use to split input text into tokens.
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        add_bos_token: bool = False
        add_eos_token: bool = False
        use_eos_token_for_bos: bool = False
        max_seq_len: Optional[int] = None
        vocab: VocabConfig = VocabConfig()
        vocab_file_delimiter: str = " "


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(
            text_column=config.column,
            tokenizer=tokenizer,
            add_bos_token=config.add_bos_token,
            add_eos_token=config.add_eos_token,
            use_eos_token_for_bos=config.use_eos_token_for_bos,
            max_seq_len=config.max_seq_len,
            vocab_config=config.vocab,
            vocab_file_delimiter=config.vocab_file_delimiter,
            is_input=config.is_input,
        )


    def __init__(
        self,
        text_column,
        tokenizer=None,
        add_bos_token=Config.add_bos_token,
        add_eos_token=Config.add_eos_token,
        use_eos_token_for_bos=Config.use_eos_token_for_bos,
        max_seq_len=Config.max_seq_len,
        vocab_config=None,
        vocab=None,
        vocab_file_delimiter=" ",
        is_input=Config.is_input,
    ):
        self.text_column = text_column
        self.tokenizer = tokenizer or Tokenizer()
        self.vocab = vocab
        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        self.max_seq_len = max_seq_len or 2 ** 30  # large number
        self.vocab_builder = None
        self.vocab_config = vocab_config or VocabConfig()
        self.vocab_file_delimiter = vocab_file_delimiter
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str)]

    def _tokenize(self, text=None, pre_tokenized=None):
        return tokenize(
            text=text,
            pre_tokenized=pre_tokenized,
            tokenizer=self.tokenizer,
            bos_token=self.vocab.bos_token if self.add_bos_token else None,
            eos_token=self.vocab.eos_token if self.add_eos_token else None,
            pad_token=self.vocab.pad_token,
            use_eos_token_for_bos=self.use_eos_token_for_bos,
            max_seq_len=self.max_seq_len,
        )

    def _lookup_tokens(self, text=None, pre_tokenized=None):
        return lookup_tokens(
            text=text,
            pre_tokenized=pre_tokenized,
            tokenizer=self.tokenizer,
            vocab=self.vocab,
            bos_token=self.vocab.bos_token if self.add_bos_token else None,
            eos_token=self.vocab.eos_token if self.add_eos_token else None,
            pad_token=self.vocab.pad_token,
            use_eos_token_for_bos=self.use_eos_token_for_bos,
            max_seq_len=self.max_seq_len,
        )

    def _reverse_lookup(self, token_ids):
        return [self.vocab[id] for id in token_ids]

[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        """Build vocabulary based on training corpus."""
        if self.vocab and from_scratch:
            if self.vocab_config.build_from_data or self.vocab_config.vocab_files:
                print(
                    f"`{self.text_column}` column: vocab already provided, skipping "
                    f"adding tokens from data and from vocab files."
                )
            return

        if not self.vocab_config.build_from_data and not self.vocab_config.vocab_files:
            raise ValueError(
                f"To create token tensorizer for '{self.text_column}', either "
                f"`build_from_data` or `vocab_files` must be set."
            )
        if not self.vocab_builder:
            # else means not initialize from scratch, self.vocab_builder
            # would be set already
            self.vocab_builder = vocab_builder or VocabBuilder(
                delimiter=self.vocab_file_delimiter
            )
            self.vocab_builder.use_bos = self.add_bos_token
            self.vocab_builder.use_eos = self.add_eos_token
        if not self.vocab_config.build_from_data:
            self._add_vocab_from_files()
            self.vocab = self.vocab_builder.make_vocab()
            return

        try:
            while True:
                row = yield
                raw_text = row[self.text_column]
                tokenized = self.tokenizer.tokenize(raw_text)
                self.vocab_builder.add_all([t.value for t in tokenized])
        except GeneratorExit:
            self.vocab_builder.truncate_to_vocab_size(
                self.vocab_config.size_from_data, self.vocab_config.min_counts
            )
            self._add_vocab_from_files()
            self.vocab = self.vocab_builder.make_vocab()


    def _add_vocab_from_files(self):
        for vocab_file in self.vocab_config.vocab_files:
            with PathManager.open(vocab_file.filepath) as f:
                self.vocab_builder.add_from_file(
                    f,
                    vocab_file.skip_header_line,
                    vocab_file.lowercase_tokens,
                    vocab_file.size_limit,
                )

[docs]    def numberize(self, row):
        """Tokenize, look up in vocabulary."""
        tokens, start_idx, end_idx = self._lookup_tokens(row[self.text_column])
        token_ranges = list(zip(start_idx, end_idx))
        return tokens, len(tokens), token_ranges


[docs]    def prepare_input(self, row):
        """Tokenize, look up in vocabulary, return tokenized_texts in raw text"""
        tokenized_texts, start_idx, end_idx = self._tokenize(row[self.text_column])
        token_ranges = list(zip(start_idx, end_idx))
        return list(tokenized_texts), len(tokenized_texts), token_ranges


[docs]    def tensorize(self, batch):
        tokens, seq_lens, token_ranges = zip(*batch)
        return (
            pad_and_tensorize(tokens, self.vocab.get_pad_index()),
            pad_and_tensorize(seq_lens),
            pad_and_tensorize(token_ranges),
        )


[docs]    def sort_key(self, row):
        # use seq_len as sort key
        return row[1]




[docs]class ByteTensorizer(Tensorizer):
    """Turn characters into sequence of int8 bytes. One character will have one
    or more bytes depending on it's encoding
    """

    UNK_BYTE = 0
    PAD_BYTE = 0
    NUM = 256

[docs]    class Config(Tensorizer.Config):
        #: The name of the text column to parse from the data source.
        column: str = "text"
        lower: bool = True
        max_seq_len: Optional[int] = None
        add_bos_token: Optional[bool] = False
        add_eos_token: Optional[bool] = False
        use_eos_token_for_bos: Optional[bool] = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.lower,
            config.max_seq_len,
            config.add_bos_token,
            config.add_eos_token,
            config.use_eos_token_for_bos,
            config.is_input,
        )


    def __init__(
        self,
        text_column,
        lower=True,
        max_seq_len=None,
        add_bos_token=Config.add_bos_token,
        add_eos_token=Config.add_eos_token,
        use_eos_token_for_bos=Config.use_eos_token_for_bos,
        is_input=Config.is_input,
    ):
        self.text_column = text_column
        self.lower = lower
        self.max_seq_len = max_seq_len
        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str)]

[docs]    def numberize(self, row):
        """Convert text to characters."""
        text = row[self.text_column].strip()

        if self.lower:
            text = text.lower()

        bytes = list(text.encode())

        if self.max_seq_len:
            bytes = bytes[: self.max_seq_len]
        if self.add_bos_token:
            bos = BYTE_EOS if self.use_eos_token_for_bos else BYTE_BOS
            if bos in text:
                print('Special token "{}" exists in text "{}". Exit.'.format(bos, text))
                sys.exit(1)
            bytes = list(bos.encode()) + bytes
        if self.add_eos_token:
            if BYTE_EOS in text:
                print(
                    'Special token "{}" exists in text "{}". Exit.'.format(
                        BYTE_EOS, text
                    )
                )
                sys.exit(1)
            bytes = bytes + list(BYTE_EOS.encode())
        return bytes, len(bytes)


[docs]    def tensorize(self, batch):
        bytes, bytes_len = zip(*batch)
        return pad_and_tensorize(bytes, self.PAD_BYTE), pad_and_tensorize(bytes_len)


[docs]    def sort_key(self, row):
        # use bytes_len as sort key
        return row[1]




[docs]class ByteTokenTensorizer(Tensorizer):
    """Turn words into 2-dimensional tensors of int8 bytes. Words are padded to
    `max_byte_len`. Also computes sequence lengths (1-D tensor) and token lengths
    (2-D tensor). 0 is the pad byte.
    """

    NUM_BYTES = 256

[docs]    class Config(Tensorizer.Config):
        #: The name of the text column to parse from the data source.
        column: str = "text"
        #: The tokenizer to use to split input text into tokens.
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        #: The max token length for input text.
        max_seq_len: Optional[int] = None
        #: The max byte length for a token.
        max_byte_len: int = 15
        #: Offset to add to all non-padding bytes
        offset_for_non_padding: int = 0
        add_bos_token: bool = False
        add_eos_token: bool = False
        use_eos_token_for_bos: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(
            text_column=config.column,
            tokenizer=tokenizer,
            max_seq_len=config.max_seq_len,
            max_byte_len=config.max_byte_len,
            offset_for_non_padding=config.offset_for_non_padding,
            add_bos_token=config.add_bos_token,
            add_eos_token=config.add_eos_token,
            use_eos_token_for_bos=config.use_eos_token_for_bos,
            is_input=config.is_input,
        )


    def __init__(
        self,
        text_column,
        tokenizer=None,
        max_seq_len=Config.max_seq_len,
        max_byte_len=Config.max_byte_len,
        offset_for_non_padding=Config.offset_for_non_padding,
        add_bos_token=Config.add_bos_token,
        add_eos_token=Config.add_eos_token,
        use_eos_token_for_bos=Config.use_eos_token_for_bos,
        is_input=Config.is_input,
    ):
        self.text_column = text_column
        self.tokenizer = tokenizer or Tokenizer()
        self.max_seq_len = max_seq_len or 2 ** 30  # large number
        self.max_byte_len = max_byte_len
        self.offset_for_non_padding = offset_for_non_padding
        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str)]

[docs]    def numberize(self, row):
        """Convert text to bytes, pad batch."""
        tokens = self.tokenizer.tokenize(row[self.text_column])[
            : (self.max_seq_len - self.add_bos_token - self.add_eos_token)
        ]
        if self.add_bos_token:
            bos = EOS if self.use_eos_token_for_bos else BOS
            tokens = [Token(bos, -1, -1)] + tokens
        if self.add_eos_token:
            tokens.append(Token(EOS, -1, -1))

        if not tokens:
            tokens = [Token(PAD, -1, -1)]
        bytes = [self._numberize_token(token)[: self.max_byte_len] for token in tokens]
        token_lengths = len(tokens)
        byte_lengths = [len(token_bytes) for token_bytes in bytes]
        return bytes, token_lengths, byte_lengths


    def _numberize_token(self, token):
        return [c + self.offset_for_non_padding for c in token.value.encode()]

[docs]    def tensorize(self, batch, pad_token=0):
        bytes, token_lengths, byte_lengths = zip(*batch)
        # Set bytes shape because byte length should always be `max_byte_len` no
        # matter how long the bytes in the batch are.
        pad_shape = (
            len(batch),
            precision.pad_length(max(len(length) for length in byte_lengths)),
            self.max_byte_len,
        )
        return (
            pad_and_tensorize(bytes, pad_shape=pad_shape, pad_token=pad_token),
            pad_and_tensorize(token_lengths),
            pad_and_tensorize(byte_lengths),
        )


[docs]    def sort_key(self, row):
        return len(row[0])




[docs]class Float1DListTensorizer(Tensorizer):
    """
    Tensorizes the 1d list of floats -- List[float]
    TODO: Even though very similar, 'FloatListTensorizer' currently does not support this vanilla case for tensorization of List[float].
    In future, if 'FloatListTensorizer' accommodates this case, we do not need this separate tensorizer.
    """

    __TENSORIZER_SCRIPT_IMPL__ = ScriptFloat1DListTensorizer

[docs]    class Config(Tensorizer.Config):
        # inputs
        column: str = "float_list_column"
        pad_token: float = 1.0


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        return cls(config, **kwargs)


    def __init__(self, config: Config, **kwargs):
        # mention link probability
        self.column = config.column
        self.pad_token = config.pad_token

    @property
    def column_schema(self):
        return [(self.column, List[float])]

[docs]    def initialize(self, from_scratch=True):
        # start reading through data source
        while True:
            yield


[docs]    def numberize(self, row):
        assert self.column in row, """1d float-list column not present in the data"""
        return row[self.column]


[docs]    def tensorize(self, batch):
        values = pad_and_tensorize(batch, pad_token=self.pad_token, dtype=torch.float)
        return values


    @lazy_property
    def tensorizer_script_impl(self):
        return ScriptFloat1DListTensorizer()



[docs]class Integer1DListTensorizer(Tensorizer):
    """
    Tensorizes the 1d list of integers -- List[int]
    """

    __TENSORIZER_SCRIPT_IMPL__ = ScriptInteger1DListTensorizer

    SPAN_PAD_IDX = 0

[docs]    class Config(Tensorizer.Config):
        # inputs
        column: str = "int_list_column"


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        return cls(config, **kwargs)


    def __init__(self, config: Config, **kwargs):
        self.column = config.column

    @property
    def column_schema(self):
        return [(self.column, List[int])]

[docs]    def initialize(self, from_scratch=True):
        # start reading through data source
        while True:
            yield


[docs]    def numberize(self, row):
        assert self.column in row, """Integer 1d list column not present in the data"""
        return row[self.column]


[docs]    def tensorize(self, batch):
        values = pad_and_tensorize(batch, pad_token=self.SPAN_PAD_IDX)
        return values


    @lazy_property
    def tensorizer_script_impl(self):
        return ScriptInteger1DListTensorizer()



[docs]class CharacterVocabTokenTensorizerScriptImpl(TensorizerScriptImpl):
    def __init__(
        self,
        add_bos_token: bool,
        add_eos_token: bool,
        use_eos_token_for_bos: bool,
        max_seq_len: int,
        vocab: Vocabulary,
        tokenizer: Optional[Tokenizer],
    ):
        super().__init__()

        if tokenizer is not None and hasattr(tokenizer, "torchscriptify"):
            try:
                self.tokenizer = tokenizer.torchscriptify()
            except NotImplementedError:
                # This is fine as long as the exported tokenizer is only used
                # in pre-tokenized mode
                self.tokenizer = None
        else:
            self.tokenizer = None

        self.do_nothing_tokenizer = ScriptDoNothingTokenizer()

        self.vocab = ScriptVocabulary(
            list(vocab),
            pad_idx=vocab.get_pad_index(),
            bos_idx=vocab.get_bos_index() if add_bos_token else -1,
            eos_idx=vocab.get_eos_index() if add_eos_token else -1,
        )

        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        self.max_seq_len = max_seq_len

[docs]    def tokenize(
        self,
        row_text: Optional[str] = None,
        row_pre_tokenized: Optional[List[str]] = None,
    ) -> Tuple[List[List[str]], List[int]]:
        tokens: List[Tuple[str, int, int]] = []
        char_tokens: List[List[str]] = []
        char_tokens_lengths: List[int] = []
        if row_text is not None:
            assert self.tokenizer is not None
            tokens = self.tokenizer.tokenize(row_text)
        elif row_pre_tokenized is not None:
            for token in row_pre_tokenized:
                tokens.extend(self.do_nothing_tokenizer.tokenize(token))

        for token in tokens:
            chars: List[str] = []
            for char in token[0]:
                chars.append(char)
            char_tokens.append(chars)
            char_tokens_lengths.append(len(chars))

        return char_tokens, char_tokens_lengths


[docs]    def numberize(
        self, char_tokens: List[List[str]], char_tokens_lengths: List[int]
    ) -> Tuple[List[List[int]], List[int]]:
        tokens: List[List[int]] = []
        tokens = self.vocab.lookup_indices_2d(char_tokens)
        return tokens, char_tokens_lengths


[docs]    def tensorize(
        self,
        tokens: List[List[List[int]]],
        tokens_lengths: List[List[int]],
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        tokens_padded: List[List[List[int]]] = []
        tokens_lengths_padded: List[List[int]] = []
        tokens_padded, tokens_lengths_padded = pad_3d(
            tokens, tokens_lengths, self.vocab.get_pad_index()
        )

        tokens_tensor: torch.Tensor = torch.tensor(tokens_padded, dtype=torch.long)
        tokens_lengths_tensor: torch.Tensor = torch.tensor(
            tokens_lengths_padded, dtype=torch.long
        )

        return (tokens_tensor, tokens_lengths_tensor)


[docs]    def get_texts_by_index(
        self, texts: Optional[List[List[str]]], index: int
    ) -> Optional[str]:
        if texts is None or len(texts) == 0:
            return None

        # CharacterVocabTokenTensorizer only works with a single text per row, stick with that
        return texts[index][0]


[docs]    def get_tokens_by_index(
        self, tokens: Optional[List[List[List[str]]]], index: int
    ) -> Optional[List[str]]:
        if tokens is None or len(tokens) == 0:
            return None

        # CharacterVocabTokenTensorizer only works with a single text per row, stick with that
        return tokens[index][0]


[docs]    def forward(self, inputs: ScriptBatchInput) -> Tuple[torch.Tensor, torch.Tensor]:

        tokens_3d: List[List[List[int]]] = []
        seq_lens_2d: List[List[int]] = []

        for idx in range(self.batch_size(inputs)):
            char_tokens: List[List[int]] = []
            char_tokens_lengths: List[int] = []
            char_tokens, char_tokens_lengths = self.tokenize(
                self.get_texts_by_index(inputs.texts, idx),
                self.get_tokens_by_index(inputs.tokens, idx),
            )
            numberized: Tuple[List[List[int]], List[int]] = self.numberize(
                char_tokens, char_tokens_lengths
            )
            tokens_3d.append(numberized[0])
            seq_lens_2d.append(numberized[1])

        return self.tensorize(tokens_3d, seq_lens_2d)




[docs]class CharacterVocabTokenTensorizer(Tensorizer):
    """Turn words into 2-dimensional tensors of ints based on the char vocab.
    Words are padded to the maximum word length (also capped at `max_char_length`).
    Sequence lengths are the length of each token.

    The difference with pytext.data.tensorizers.CharacterTokenTensorizer is that the
    CharacterTokenTensorizer uses the ascii value and does not require to build a vocab.
    Here we tensorize based on the vocab.
    """

    __TENSORIZER_SCRIPT_IMPL__ = CharacterVocabTokenTensorizerScriptImpl

[docs]    class Config(Tensorizer.Config):
        #: The name of the text column to parse from the data source.
        column: str = "text"
        #: The tokenizer to use to split input text into tokens.
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        add_bos_token: bool = False
        add_eos_token: bool = False
        use_eos_token_for_bos: bool = False
        max_seq_len: Optional[int] = None
        vocab: VocabConfig = VocabConfig()
        vocab_file_delimiter: str = " "


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(
            text_column=config.column,
            tokenizer=tokenizer,
            add_bos_token=config.add_bos_token,
            add_eos_token=config.add_eos_token,
            use_eos_token_for_bos=config.use_eos_token_for_bos,
            max_seq_len=config.max_seq_len,
            vocab_config=config.vocab,
            vocab_file_delimiter=config.vocab_file_delimiter,
            is_input=config.is_input,
        )


    def __init__(
        self,
        text_column,
        tokenizer=None,
        add_bos_token=Config.add_bos_token,
        add_eos_token=Config.add_eos_token,
        use_eos_token_for_bos=Config.use_eos_token_for_bos,
        max_seq_len=Config.max_seq_len,
        vocab_config=None,
        vocab=None,
        vocab_file_delimiter=" ",
        is_input=Config.is_input,
    ):
        self.text_column = text_column
        self.tokenizer = tokenizer or Tokenizer()
        self.vocab = vocab
        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        self.max_seq_len = max_seq_len or 2 ** 30  # large number
        self.vocab_builder = None
        self.vocab_config = vocab_config or VocabConfig()
        self.vocab_file_delimiter = vocab_file_delimiter
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str)]

[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        """Build vocabulary based on training corpus."""
        if self.vocab and from_scratch:
            if self.vocab_config.build_from_data or self.vocab_config.vocab_files:
                print(
                    f"`{self.text_column}` column: vocab already provided, skipping "
                    f"adding tokens from data and from vocab files."
                )
            return

        if not self.vocab_config.build_from_data and not self.vocab_config.vocab_files:
            raise ValueError(
                f"To create token tensorizer for '{self.text_column}', either "
                f"`build_from_data` or `vocab_files` must be set."
            )
        if not self.vocab_builder:
            # else means not initialize from scratch, self.vocab_builder
            # would be set already
            self.vocab_builder = vocab_builder or VocabBuilder(
                delimiter=self.vocab_file_delimiter
            )
            self.vocab_builder.use_bos = self.add_bos_token
            self.vocab_builder.use_eos = self.add_eos_token
        if not self.vocab_config.build_from_data:
            self._add_vocab_from_files()
            self.vocab = self.vocab_builder.make_vocab()
            return

        try:
            while True:
                row = yield
                raw_text = row[self.text_column]
                tokenized = self.tokenizer.tokenize(raw_text)
                # tokenize the word tokens further
                char_tokenized = self.character_tokenize(tokenized)
                # build the vocab
                self.vocab_builder.add_all(char_tokenized)
        except GeneratorExit:
            self.vocab_builder.truncate_to_vocab_size(
                self.vocab_config.size_from_data, self.vocab_config.min_counts
            )
            self._add_vocab_from_files()
            self.vocab = self.vocab_builder.make_vocab()


[docs]    def character_tokenize(self, tokens: List[Token]):
        res = []
        for token in tokens:
            chars = []
            for char in token.value:
                chars.append(char)
            res.append(chars)
        return res


    def _add_vocab_from_files(self):
        for vocab_file in self.vocab_config.vocab_files:
            with PathManager.open(vocab_file.filepath) as f:
                self.vocab_builder.add_from_file(
                    f,
                    vocab_file.skip_header_line,
                    vocab_file.lowercase_tokens,
                    vocab_file.size_limit,
                )

[docs]    def numberize(self, row):
        """Tokenize, look up in vocabulary."""
        raw_text = row[self.text_column]
        tokenized = self.tokenizer.tokenize(raw_text)
        tokens_in_chars = self.character_tokenize(tokenized)
        char_tokens = self.vocab.lookup_all(tokens_in_chars)
        char_tokens_lengths = [len(token) for token in tokens_in_chars]

        return char_tokens, char_tokens_lengths


[docs]    def tensorize(self, batch):
        char_tokens, char_tokens_lengths = zip(*batch)
        return (
            pad_and_tensorize(char_tokens, self.vocab.get_pad_index()),
            pad_and_tensorize(char_tokens_lengths),
        )


    @lazy_property
    def tensorizer_script_impl(self):
        return self.__TENSORIZER_SCRIPT_IMPL__(
            add_bos_token=self.add_bos_token,
            add_eos_token=self.add_eos_token,
            use_eos_token_for_bos=self.use_eos_token_for_bos,
            max_seq_len=self.max_seq_len,
            vocab=self.vocab,
            tokenizer=self.tokenizer,
        )



[docs]class CharacterTokenTensorizer(TokenTensorizer):
    """Turn words into 2-dimensional tensors of ints based on their ascii values.
    Words are padded to the maximum word length (also capped at `max_char_length`).
    Sequence lengths are the length of each token, 0 for pad token.
    """

[docs]    class Config(TokenTensorizer.Config):
        #: The max character length for a token.
        max_char_length: int = 20


    def __init__(self, max_char_length: int = Config.max_char_length, **kwargs):
        self.max_char_length = max_char_length
        super().__init__(**kwargs)

    # Don't need to create a vocab
    initialize = Tensorizer.initialize

[docs]    def numberize(self, row):
        """Convert text to characters, pad batch."""
        tokens = self.tokenizer.tokenize(row[self.text_column])[: self.max_seq_len]
        characters = [
            self._numberize_token(token)[: self.max_char_length] for token in tokens
        ]
        token_lengths = len(tokens)
        char_lengths = [len(token_chars) for token_chars in characters]
        return characters, token_lengths, char_lengths


    def _numberize_token(self, token):
        return [ord(c) for c in token.value]

[docs]    def tensorize(self, batch):
        characters, token_lengths, char_lengths = zip(*batch)
        return (
            pad_and_tensorize(characters),
            pad_and_tensorize(token_lengths),
            pad_and_tensorize(char_lengths),
        )


[docs]    def sort_key(self, row):
        return len(row[0])




[docs]class LabelTensorizer(Tensorizer):
    """Numberize labels. Label can be used as either input or target.

    NB: if the labels are used as targets for binary classification with a loss
    such as cosine distance, the order of the `label_vocab` *does* matter,
    and it should be `[negative_class, positive_class]`.
    """

    __EXPANSIBLE__ = True

[docs]    class Config(Tensorizer.Config):
        #: The name of the label column to parse from the data source.
        column: str = "label"
        #: Whether to allow for unknown labels at test/prediction time.
        allow_unknown: bool = False
        #: Whether vocab should have pad, usually false when label is used as target.
        pad_in_vocab: bool = False
        #: The label values, if known. Will skip initialization step if provided.
        label_vocab: Optional[List[str]] = None
        #: File with the label values. This can be used when the label space is
        #: too large to specify these as a list. The file should not contain
        #: a header.
        label_vocab_file: Optional[str] = None
        # Indicate if it can be used to generate input Tensors for prediction.
        is_input: bool = False
        #: Add these labels to the vocabulary during the initialization step (only
        #: if the initialization step is not skipped). Useful when the dataset may
        #: not include all labels, as for incremental trainings.
        add_labels: Optional[List[str]] = None


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.allow_unknown,
            config.pad_in_vocab,
            config.label_vocab,
            config.label_vocab_file,
            config.is_input,
            config.add_labels,
        )


    def __init__(
        self,
        label_column: str = "label",
        allow_unknown: bool = False,
        pad_in_vocab: bool = False,
        label_vocab: Optional[List[str]] = None,
        label_vocab_file: Optional[str] = None,
        is_input: bool = Config.is_input,
        add_labels: Optional[List[str]] = None,
    ):
        self.label_column = label_column
        self.pad_in_vocab = pad_in_vocab
        self.vocab_builder = VocabBuilder()
        self.vocab_builder.use_pad = pad_in_vocab
        self.vocab_builder.use_unk = allow_unknown
        self.add_labels = add_labels
        self.vocab = None
        self.pad_idx = -1
        assert (
            label_vocab is None or label_vocab_file is None
        ), "Cannot specify both label_vocab and label_vocab_file"
        if label_vocab:
            self.vocab_builder.add_all(label_vocab)
            self.vocab, self.pad_idx = self._create_vocab()
        elif label_vocab_file:
            with PathManager.open(label_vocab_file) as f:
                self.vocab_builder.add_from_file(
                    f, skip_header_line=False, lowercase_tokens=False, size=None
                )
            self.vocab, self.pad_idx = self._create_vocab()
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.label_column, str)]

[docs]    def initialize(self, from_scratch=True):
        """
        Look through the dataset for all labels and create a vocab map for them.
        """
        if self.vocab and from_scratch:
            return
        try:
            while True:
                row = yield
                labels = row[self.label_column]
                self.vocab_builder.add_all(labels)
        except GeneratorExit:
            if self.add_labels:
                self.vocab_builder.add_all(self.add_labels)
            self.vocab, self.pad_idx = self._create_vocab()


    def _create_vocab(self):
        if not self.vocab_builder.has_added_tokens():
            error_msg = (
                "Label classes are not specified, and no examples or labels were found "
                "in training data. Either the training data is empty, or the data "
                "fields are misnamed and no examples are parsed (warnings would appear "
                "in preceding stdout logs)."
            )
            raise ValueError(error_msg)

        vocab = self.vocab_builder.make_vocab()
        pad_idx = (
            vocab.get_pad_index()
            if self.pad_in_vocab
            else Padding.DEFAULT_LABEL_PAD_IDX
        )
        return vocab, pad_idx

[docs]    def numberize(self, row):
        """Numberize labels."""
        return self.vocab.lookup_all(row[self.label_column])


[docs]    def tensorize(self, batch):
        return pad_and_tensorize(batch, self.pad_idx)




[docs]class LabelListTensorizer(LabelTensorizer):
    """LabelListTensorizer takes a list of labels as input and generate a tuple
    of tensors (label_idx, list_length).
    """

[docs]    class Config(LabelTensorizer.Config):
        # pad missing label in the list, including None and empty
        pad_missing: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.allow_unknown,
            config.pad_in_vocab,
            config.label_vocab,
            config.label_vocab_file,
            config.is_input,
            pad_missing=config.pad_missing,
        )


    def __init__(self, *args, pad_missing: bool = False, **kwargs):
        super().__init__(*args, **kwargs)
        self.pad_missing = pad_missing

    def __setstate__(self, newstate):
        # for backward compatibility
        if "pad_missing" not in newstate:
            newstate["pad_missing"] = True
        self.__dict__.update(newstate)

    @property
    def column_schema(self):
        return [(self.label_column, List[str])]

[docs]    def numberize(self, row):
        label_idx_list = []
        for label in row[self.label_column]:
            # Only None and empty is viewed as missing data, values like "False" is legit
            if label in [None, ""]:
                if self.pad_missing:
                    label_idx_list.append(self.pad_idx)
                else:
                    raise Exception(
                        "Found none or empty value in the list, \
                        while pad_missing is disabled"
                    )
            else:
                label_idx_list.append(self.vocab.lookup_all(label))
        return label_idx_list, len(label_idx_list)


[docs]    def tensorize(self, batch):
        labels, labels_len = zip(*batch)
        return super().tensorize(labels), pad_and_tensorize(labels_len)


[docs]    def sort_key(self, row):
        # use list length as sort key
        return row[1]




[docs]class LabelListRankTensorizer(LabelTensorizer):
    """LabelListRankTensorizer takes a list of a single array with [[labelA, rankA], [labelB, rankB], ...] as input and generate a tuple
    of tensors (label_idx, list_length).
    Example: Input: ["[\"weather\",\"1\"]","[\"business\",\"1\"]"] Output of size len(vocab) {"timer", "weather", "business"} => [0, 1, 1]. This would suggest both labels are of equal rank.
    """

[docs]    class Config(LabelTensorizer.Config):
        # pad missing label in the list, including None and empty
        pad_missing: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.allow_unknown,
            config.pad_in_vocab,
            config.label_vocab,
            config.label_vocab_file,
            config.is_input,
            pad_missing=config.pad_missing,
        )


    def __init__(self, *args, pad_missing: bool = False, **kwargs):
        super().__init__(*args, **kwargs)
        self.pad_missing = pad_missing

    def __setstate__(self, newstate):
        # for backward compatibility
        if "pad_missing" not in newstate:
            newstate["pad_missing"] = True
        self.__dict__.update(newstate)

    @property
    def column_schema(self):
        return [(self.label_column, List[str])]

[docs]    def numberize(self, row):
        label_idx_list = [0] * len(self.vocab)
        elem_struct_0 = list(map(json.loads, row[self.label_column]))

        for elemRow in elem_struct_0:
            label = elemRow[0]
            labelRank = int(elemRow[1])

            # Only None and empty is viewed as missing data, values like "False" is legit
            if label in [None, ""]:
                if self.pad_missing:
                    raise Exception("Invalid state for LabelStructTensorizer")
                else:
                    raise Exception(
                        "Found none or empty value in the list, \
                        while pad_missing is disabled"
                    )
            else:
                if labelRank == 1:
                    label_idx_list[self.vocab.lookup_all(label)] = 1

        return label_idx_list, len(label_idx_list)


[docs]    def tensorize(self, batch):
        labels, labels_len = zip(*batch)
        return super().tensorize(labels), pad_and_tensorize(labels_len)


[docs]    def sort_key(self, row):
        # use list length as sort key
        return row[1]


[docs]    def initialize(self, from_scratch=True):
        """
        Look through the dataset for all labels and create a vocab map for them.
        """
        if self.vocab and from_scratch:
            return
        try:
            while True:
                row = yield
                elem_struct_0 = list(map(json.loads, row[self.label_column]))

                for elemRow in elem_struct_0:
                    self.vocab_builder.add_all(elemRow[0])
        except GeneratorExit:
            if self.add_labels:
                self.vocab_builder.add_all(self.add_labels)
            self.vocab, self.pad_idx = self._create_vocab()




[docs]class UidTensorizer(Tensorizer):
    """Numberize user IDs which can be either strings or tensors."""

[docs]    class Config(Tensorizer.Config):
        column: str = "uid"
        # Allow unknown users during prediction.
        allow_unknown: bool = True


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.column, config.allow_unknown, config.is_input)


    def __init__(
        self,
        uid_column: str = "uid",
        allow_unknown: bool = True,
        is_input: bool = Config.is_input,
    ):
        self.uid_column = uid_column
        self.vocab_builder = VocabBuilder()
        # User IDs should have the same lengths so need not to use padding.
        self.vocab_builder.use_pad = False
        self.vocab_builder.use_unk = allow_unknown
        self.vocab = None
        self.pad_idx = -1
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.uid_column, str)]

    def _get_row_value_as_str(self, row) -> str:
        """Handle the case that the row value is not a string."""
        row_value = row[self.uid_column]
        if isinstance(row_value, torch.Tensor):
            assert (
                row_value.dim() == 0 or len(row_value) == 1
            ), "Cannot get the value of multi-dimensional tensors."
            row_value = str(row_value.item())
        return row_value

[docs]    def initialize(self, from_scratch=True):
        """
        Look through the dataset for all uids and create a vocab map for them.
        """
        if self.vocab and from_scratch:
            return
        try:
            while True:
                row = yield
                uids = self._get_row_value_as_str(row)
                self.vocab_builder.add_all(uids)
        except GeneratorExit:
            self.vocab, self.pad_idx = self._create_vocab()


    def _create_vocab(self):
        vocab = self.vocab_builder.make_vocab()
        pad_idx = Padding.DEFAULT_LABEL_PAD_IDX
        return vocab, pad_idx

[docs]    def numberize(self, row):
        """Numberize uids."""
        return self.vocab.lookup_all(self._get_row_value_as_str(row))


[docs]    def tensorize(self, batch):
        return pad_and_tensorize(batch, self.pad_idx)




[docs]class SoftLabelTensorizer(LabelTensorizer):
    """
    Handles numberizing labels for knowledge distillation. This still requires the same
    label column as `LabelTensorizer` for the "true" label, but also processes soft
    "probabilistic" labels generated from a teacher model, via three new columns.
    """

[docs]    class Config(LabelTensorizer.Config):
        probs_column: str = "target_probs"
        logits_column: str = "target_logits"
        labels_column: str = "target_labels"


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.allow_unknown,
            config.pad_in_vocab,
            config.label_vocab,
            config.probs_column,
            config.logits_column,
            config.labels_column,
            config.label_vocab_file,
            config.is_input,
        )


    def __init__(
        self,
        label_column: str = "label",
        allow_unknown: bool = False,
        pad_in_vocab: bool = False,
        label_vocab: Optional[List[str]] = None,
        probs_column: str = "target_probs",
        logits_column: str = "target_logits",
        labels_column: str = "target_labels",
        label_vocab_file: Optional[str] = None,
        is_input: bool = Config.is_input,
    ):
        super().__init__(
            label_column,
            allow_unknown,
            pad_in_vocab,
            label_vocab,
            label_vocab_file,
            is_input,
        )
        self.probs_column = probs_column
        self.logits_column = logits_column
        self.labels_column = labels_column

    @property
    def column_schema(self):
        return [
            (self.label_column, str),
            (self.probs_column, List[float]),
            (self.logits_column, List[float]),
            (self.labels_column, List[str]),
        ]

[docs]    def numberize(self, row):
        """Numberize hard and soft labels"""
        label = self.vocab.lookup_all(row[self.label_column])
        row_labels = row[self.labels_column]
        probs = align_target_label(row[self.probs_column], row_labels, self.vocab.idx)
        logits = align_target_label(row[self.logits_column], row_labels, self.vocab.idx)
        return label, probs, logits


[docs]    def tensorize(self, batch):
        label, probs, logits = zip(*batch)
        # Set probs and logits shape because they should not change with fp16
        probs_shape = len(probs), len(self.vocab)
        return (
            pad_and_tensorize(label, self.pad_idx),
            pad_and_tensorize(probs, dtype=torch.float, pad_shape=probs_shape),
            pad_and_tensorize(logits, dtype=torch.float, pad_shape=probs_shape),
        )




[docs]class NumericLabelTensorizer(Tensorizer):
    """Numberize numeric labels."""

[docs]    class Config(Tensorizer.Config):
        #: The name of the label column to parse from the data source.
        column: str = "label"
        #: If provided, the range of values the raw label can be. Will rescale the
        #: label values to be within [0, 1].
        rescale_range: Optional[List[float]] = None
        # Indicate if it can be used to generate input Tensors for prediction
        is_input: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.column, config.rescale_range, config.is_input)


    def __init__(
        self,
        label_column: str = Config.column,
        rescale_range: Optional[List[float]] = Config.rescale_range,
        is_input: bool = Config.is_input,
    ):
        self.label_column = label_column
        if rescale_range is not None:
            assert len(rescale_range) == 2
            assert rescale_range[0] < rescale_range[1]
        self.rescale_range = rescale_range
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.label_column, str)]

[docs]    def numberize(self, row):
        """Numberize labels."""
        label = float(row[self.label_column])
        if self.rescale_range is not None:
            label -= self.rescale_range[0]
            label /= self.rescale_range[1] - self.rescale_range[0]
            assert 0 <= label <= 1
        return label


[docs]    def tensorize(self, batch):
        return pad_and_tensorize(batch, dtype=torch.float)




[docs]class FloatListTensorizer(Tensorizer):
    """Numberize numeric labels."""

[docs]    class Config(Tensorizer.Config):
        #: The name of the label column to parse from the data source.
        column: str
        error_check: bool = False
        dim: Optional[int] = None
        # If you wish to normalize the training data here, you probably also
        # want to normalize the inference data. This is currently supported with
        # TorchScript models (see DocModel). See T48207828 for progress on
        # supporting Caffe2 models.
        normalize: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.error_check,
            config.dim,
            config.normalize,
            config.is_input,
        )


    def __init__(
        self,
        column: str,
        error_check: bool,
        dim: Optional[int],
        normalize: bool,
        is_input: bool = Config.is_input,
    ):
        self.column = column
        self.error_check = error_check
        self.dim = dim
        assert not normalize or self.dim is not None, "Normalization requires dim"
        assert not self.error_check or self.dim is not None, "Error check requires dim"
        # If normalize and error_check both are false and dim is still None, set
        # it to 0 so that it can successfully create VectorNormalizer
        if dim is None:
            dim = 0
        self.normalizer = VectorNormalizer(dim, normalize)
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.column, List[float])]

[docs]    def initialize(self):
        if not self.normalizer.do_normalization:
            self.normalizer.calculate_feature_stats()
            return
        try:
            while True:
                row = yield
                res = row[self.column]
                self.normalizer.update_meta_data(res)
        except GeneratorExit:
            self.normalizer.calculate_feature_stats()


[docs]    def numberize(self, row):
        dense = row[self.column]
        if self.error_check:
            assert (
                len(dense) == self.dim
            ), f"Dense feature didn't match expected dimension {self.dim}: {dense}"
        return self.normalizer.normalize([dense])[0]


[docs]    def tensorize(self, batch):
        # training in fp16 will pad tensor shape to multiple of 8 unless
        # explicitly specify pad_shape to avoid padding.
        pad_shape = (len(batch), self.dim) if self.dim else None
        return maybe_half(
            pad_and_tensorize(batch, dtype=torch.float, pad_shape=pad_shape)
        )




NO_LABEL = constants.Token("NoLabel")


[docs]class SlotLabelTensorizer(Tensorizer):
    """Numberize word/slot labels."""

[docs]    class Config(Tensorizer.Config):
        #: The name of the slot label column to parse from the data source.
        slot_column: str = "slots"
        #: The name of the text column to parse from the data source.
        #: We need this to be able to generate tensors which correspond to input text.
        text_column: str = "text"
        #: The tokenizer to use to split input text into tokens. This should be
        #: configured in a way which yields tokens consistent with the tokens input to
        #: or output by a model, so that the labels generated by this tensorizer
        #: will match the indices of the model's tokens.
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        #: Whether to allow for unknown labels at test/prediction time
        allow_unknown: bool = False
        # Indicate if it can be used to generate input Tensors for prediction
        is_input: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(
            config.slot_column,
            config.text_column,
            tokenizer,
            config.allow_unknown,
            config.is_input,
        )


    def __init__(
        self,
        slot_column: str = Config.slot_column,
        text_column: str = Config.text_column,
        tokenizer: Tokenizer = None,
        allow_unknown: bool = Config.allow_unknown,
        is_input: bool = Config.is_input,
    ):
        self.slot_column = slot_column
        self.text_column = text_column
        self.allow_unknown = allow_unknown
        self.tokenizer = tokenizer or Tokenizer()
        self.pad_idx = Padding.DEFAULT_LABEL_PAD_IDX
        self.vocab_builder = VocabBuilder()
        self.vocab_builder.add(NO_LABEL)
        self.vocab_builder.use_pad = False
        self.vocab_builder.use_unk = self.allow_unknown
        self.vocab = None
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str), (self.slot_column, List[Slot])]

[docs]    def initialize(self, from_scratch=True):
        """Look through the dataset for all labels and create a vocab map for them."""
        if self.vocab and from_scratch:
            return
        try:
            while True:
                row = yield
                slots = row[self.slot_column]
                self.vocab_builder.add_all(s.label for s in slots)
        except GeneratorExit:
            self.vocab = self.vocab_builder.make_vocab()


[docs]    def numberize(self, row):
        """
        Turn slot labels and text into a list of token labels with the same
        length as the number of tokens in the text.
        """
        slots = row[self.slot_column]
        text = row[self.text_column]
        tokens = self.tokenizer.tokenize(text)
        indexed_tokens = tokens
        labels = []
        current_slot = 0
        current_token = 0
        while current_token < len(tokens) and current_slot < len(slots):
            _, start, end = indexed_tokens[current_token]
            slot = slots[current_slot]
            if start > slot.end:
                current_slot += 1
            else:
                current_token += 1
                labels.append(slot.label if end > slot.start else NO_LABEL)
        labels += [NO_LABEL] * (len(tokens) - current_token)
        return self.vocab.lookup_all(labels)


[docs]    def tensorize(self, batch):
        return pad_and_tensorize(batch, dtype=torch.long)




[docs]class SlotLabelTensorizerExpansible(SlotLabelTensorizer):
    """Create a base SlotLabelTensorizer to support selecting different
    types in ModelInput."""

    __EXPANSIBLE__ = True



[docs]class GazetteerTensorizer(Tensorizer):
    """
    Create 3 tensors for dict features.

    - idx: index of feature in token order.
    - weights: weight of feature in token order.
    - lens: number of features per token.

    For each input token, there will be the same number of `idx` and `weights` entries.
    (equal to the max number of features any token has in this row). The values
    in `lens` will tell how many of these features are actually used per token.

    Input format for the dict column is json and should be a list of dictionaries
    containing the "features" and their weight for each relevant "tokenIdx". Example:
    ::

        text: "Order coffee from Starbucks please"
        dict: [
            {"tokenIdx": 1, "features": {"drink/beverage": 0.8, "music/song": 0.2}},
            {"tokenIdx": 3, "features": {"store/coffee_shop": 1.0}}
        ]

    if we assume this vocab
    ::

        vocab = {
            UNK: 0, PAD: 1,
            "drink/beverage": 2, "music/song": 3, "store/coffee_shop": 4
        }

    this example will result in those tensors:
    ::

        idx =     [1,   1,   2,   3,   1,   1,   4,   1,   1,   1]
        weights = [0.0, 0.0, 0.8, 0.2, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0]
        lens =    [1,        2,        1,        1,        1]

    """

[docs]    class Config(Tensorizer.Config):
        text_column: str = "text"
        dict_column: str = "dict"
        #: tokenizer to split text and create dict tensors of the same size.
        tokenizer: Tokenizer.Config = Tokenizer.Config()


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(config.text_column, config.dict_column, tokenizer, config.is_input)


    def __init__(
        self,
        text_column: str = Config.text_column,
        dict_column: str = Config.dict_column,
        tokenizer: Tokenizer = None,
        is_input: bool = Config.is_input,
    ):
        self.text_column = text_column
        self.dict_column = dict_column
        self.tokenizer = tokenizer or Tokenizer()
        self.vocab_builder = VocabBuilder()
        self.vocab = None
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str), (self.dict_column, Gazetteer)]

[docs]    def initialize(self, from_scratch=True):
        """
        Look through the dataset for all dict features to create vocab.
        """
        if self.vocab and from_scratch:
            return
        try:
            while True:
                row = yield
                for token_dict in row[self.dict_column]:
                    self.vocab_builder.add_all(token_dict["features"])
        except GeneratorExit:
            self.vocab = self.vocab_builder.make_vocab()


[docs]    def numberize(self, row):
        """
        Numberize dict features. Fill in for tokens with no features with
        PAD and weight 0.0. All tokens need to have at least one entry.
        Tokens with more than one feature will have multiple idx and weight
        added in sequence.
        """

        num_tokens = len(self.tokenizer.tokenize(row[self.text_column]))
        num_labels = max(len(t["features"]) for t in row[self.dict_column])
        res_idx = [self.vocab.get_pad_index()] * (num_labels * num_tokens)
        res_weights = [0.0] * (num_labels * num_tokens)
        res_lens = [1] * num_tokens
        for dict_feature in row[self.dict_column]:
            idx = dict_feature["tokenIdx"]
            feats = dict_feature["features"]
            pos = idx * num_labels
            res_lens[idx] = len(feats)
            # write values at the correct pos
            for label, weight in feats.items():
                res_idx[pos] = self.vocab.lookup_all(label)
                res_weights[pos] = weight
                pos += 1

        return res_idx, res_weights, res_lens


[docs]    def tensorize(self, batch):
        # Pad a minibatch of dictionary features to be
        # batch_size * max_number_of_words * max_number_of_features
        # unpack the minibatch
        feats, weights, lengths = zip(*batch)
        lengths_flattened = [li for l_list in lengths for li in l_list]
        seq_lens = [len(l_list) for l_list in lengths]
        max_ex_len = precision.pad_length(max(seq_lens))
        max_feat_len = max(lengths_flattened)
        all_lengths, all_feats, all_weights = [], [], []
        for i, seq_len in enumerate(seq_lens):
            ex_feats, ex_weights, ex_lengths = [], [], []
            feats_lengths, feats_vals, feats_weights = lengths[i], feats[i], weights[i]
            max_feat_len_example = max(feats_lengths)
            r_offset = 0
            for _ in feats_lengths:
                # The dict feats obtained from the featurizer will have necessary
                # padding at the utterance level. Therefore we move the offset by
                # max feature length in the example.
                ex_feats.extend(feats_vals[r_offset : r_offset + max_feat_len_example])
                ex_feats.extend(
                    [self.vocab.get_pad_index()] * (max_feat_len - max_feat_len_example)
                )
                ex_weights.extend(
                    feats_weights[r_offset : r_offset + max_feat_len_example]
                )
                ex_weights.extend([0.0] * (max_feat_len - max_feat_len_example))
                r_offset += max_feat_len_example
            ex_lengths.extend(feats_lengths)
            # Pad examples
            ex_padding = (max_ex_len - seq_len) * max_feat_len
            ex_feats.extend([self.vocab.get_pad_index()] * ex_padding)
            ex_weights.extend([0.0] * ex_padding)
            ex_lengths.extend([1] * (max_ex_len - seq_len))
            all_feats.append(ex_feats)
            all_weights.append(ex_weights)
            all_lengths.append(ex_lengths)
        return (
            cuda.tensor(all_feats, torch.long),
            precision.maybe_half(cuda.tensor(all_weights, torch.float)),
            cuda.tensor(all_lengths, torch.long),
        )




[docs]class SeqTokenTensorizer(Tensorizer):
    """
    Tensorize a sequence of sentences. The input is a list of strings,
    like this one:
    ::

        ["where do you wanna meet?", "MPK"]

    if we assume this vocab
    ::

        vocab  {
          UNK: 0, PAD: 1,
          'where': 2, 'do': 3, 'you': 4, 'wanna': 5, 'meet?': 6, 'mpk': 7
        }

    this example will result in those tensors:
    ::

        idx = [[2, 3, 4, 5, 6], [7, 1, 1, 1, 1]]
        sentence_len = [5, 1]
        seq_len = [2]

    If you're using BOS, EOS, BOL and EOL, the vocab will look like this
    ::

        vocab  {
          UNK: 0, PAD: 1,  BOS: 2, EOS: 3, BOL: 4, EOL: 5
          'where': 6, 'do': 7, 'you': 8, 'wanna': 9, 'meet?': 10, 'mpk': 11
        }

    this example will result in those tensors:
    ::

        idx = [
            [2,  4, 3, 1, 1,  1, 1],
            [2,  6, 7, 8, 9, 10, 3],
            [2, 11, 3, 1, 1,  1, 1],
            [2,  5, 3, 1, 1,  1, 1]
        ]
        sentence_len = [3, 8, 3, 3]
        seq_len = [4]

    """

[docs]    class Config(Tensorizer.Config):
        column: str = "text_seq"
        # this is actually the max token count, it's named seq_len beause the variable is used in _tokenize
        # function from TokenTensorizer
        max_seq_len: Optional[int] = None
        #: sentence markers
        add_bos_token: bool = False
        add_eos_token: bool = False
        use_eos_token_for_bos: bool = False
        #: list markers
        add_bol_token: bool = False
        add_eol_token: bool = False
        use_eol_token_for_bol: bool = False
        #: The tokenizer to use to split input text into tokens.
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        # the max number of turns in one example
        max_turn: int = 50


[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(
            column=config.column,
            tokenizer=tokenizer,
            add_bos_token=config.add_bos_token,
            add_eos_token=config.add_eos_token,
            use_eos_token_for_bos=config.use_eos_token_for_bos,
            add_bol_token=config.add_bol_token,
            add_eol_token=config.add_eol_token,
            use_eol_token_for_bol=config.use_eol_token_for_bol,
            max_seq_len=config.max_seq_len,
            is_input=config.is_input,
            max_turn=config.max_turn,
        )


    def __init__(
        self,
        column: str = Config.column,
        tokenizer=None,
        add_bos_token: bool = Config.add_bos_token,
        add_eos_token: bool = Config.add_eos_token,
        use_eos_token_for_bos: bool = Config.use_eos_token_for_bos,
        add_bol_token: bool = Config.add_bol_token,
        add_eol_token: bool = Config.add_eol_token,
        use_eol_token_for_bol: bool = Config.use_eol_token_for_bol,
        max_seq_len=Config.max_seq_len,
        vocab=None,
        is_input: bool = Config.is_input,
        max_turn=50,
    ):
        self.column = column
        self.tokenizer = tokenizer or Tokenizer()
        self.vocab = vocab
        self.vocab_builder = None
        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        self.add_bol_token = add_bol_token
        self.add_eol_token = add_eol_token
        self.use_eol_token_for_bol = use_eol_token_for_bol
        # this is actually the max token count, it's named seq_len beause the variable is used in _tokenize
        # function from TokenTensorizer
        self.max_seq_len = max_seq_len or 2 ** 30  # large number
        self.max_turn = max_turn
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.column, List[str])]

[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        """Build vocabulary based on training corpus."""
        if self.vocab and from_scratch:
            return
        if not self.vocab_builder:
            self.vocab_builder = vocab_builder or VocabBuilder()
            self.vocab_builder.use_bos = self.add_bos_token
            self.vocab_builder.use_eos = self.add_eos_token
            self.vocab_builder.use_bol = self.add_bol_token
            self.vocab_builder.use_eol = self.add_eol_token

        try:
            while True:
                row = yield
                for raw_text in row[self.column]:
                    tokenized = self.tokenizer.tokenize(raw_text)
                    self.vocab_builder.add_all([t.value for t in tokenized])
        except GeneratorExit:
            self.vocab = self.vocab_builder.make_vocab()


    _lookup_tokens = TokenTensorizer._lookup_tokens
    _tokenize = TokenTensorizer._tokenize

[docs]    def numberize(self, row):
        """Tokenize, look up in vocabulary."""
        return self._process(row, raw_token_output=False)


[docs]    def prepare_input(self, row):
        """Tokenize, return tokenized_texts in raw text"""
        seq, sen_lens, seq_lens = self._process(row, raw_token_output=True)
        # convert all special tokens to str
        return [[str(token) for token in sen] for sen in seq], sen_lens, seq_lens


    def _process(self, row, raw_token_output):
        sentence_process_fn = (
            self._tokenize if raw_token_output else self._lookup_tokens
        )
        pad_token = (
            self.vocab.pad_token if raw_token_output else self.vocab.get_pad_index()
        )
        seq = []

        if self.add_bol_token:
            bol = EOL if self.use_eol_token_for_bol else BOL
            tokens, _, _ = sentence_process_fn(pre_tokenized=[Token(bol, -1, -1)])
            seq.append(list(tokens))

        for raw_text in row[self.column][: self.max_turn]:
            tokens, _, _ = sentence_process_fn(raw_text)
            seq.append(list(tokens))

        if self.add_eol_token:
            tokens, _, _ = sentence_process_fn(pre_tokenized=[Token(EOL, -1, -1)])
            seq.append(list(tokens))

        max_len = max(len(sentence) for sentence in seq)
        sentence_lens = []
        for sentence in seq:
            sen_len = len(sentence)
            sentence_lens.append(sen_len)
            pad_len = max_len - sen_len
            if pad_len:
                sentence += [pad_token] * pad_len
        return seq, sentence_lens, len(seq)

[docs]    def tensorize(self, batch):
        tokens, sentence_lens, seq_lens = zip(*batch)
        return (
            pad_and_tensorize(tokens, self.vocab.get_pad_index()),
            # pad with len of 1, because 0 will cause issue in LSTM
            pad_and_tensorize(sentence_lens, 1),
            pad_and_tensorize(seq_lens, 0),
        )


[docs]    def sort_key(self, row):
        # sort by seq_len first, then max sentence len
        return row[2] + row[1] / self.max_turn




[docs]class AnnotationNumberizer(Tensorizer):
    """
    Not really a Tensorizer (since it does not create tensors) but technically
    serves the same function. This class parses Annotations in the format below
    and extracts the actions (type List[List[int]])
    ::

        [IN:GET_ESTIMATED_DURATION How long will it take to [SL:METHOD_TRAVEL
        drive ] from [SL:SOURCE Chicago ] to [SL:DESTINATION Mississippi ] ]

    Extraction algorithm is handled by Annotation class. We only care about
    the list of actions, which before vocab index lookups would look like:
    ::

        [
            IN:GET_ESTIMATED_DURATION, SHIFT, SHIFT, SHIFT, SHIFT, SHIFT, SHIFT,
            SL:METHOD_TRAVEL, SHIFT, REDUCE,
            SHIFT,
            SL:SOURCE, SHIFT, REDUCE,
            SHIFT,
            SL:DESTINATION, SHIFT, REDUCE,
        ]

    """

[docs]    class Config(Tensorizer.Config):
        column: str = "seqlogical"


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(column=config.column, is_input=config.is_input)


    def __init__(
        self, column: str = Config.column, vocab=None, is_input: bool = Config.is_input
    ):
        self.column = column
        self.vocab = vocab
        self.vocab_builder = None
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.column, str)]

[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        """Build vocabulary based on training corpus."""
        if self.vocab and from_scratch:
            return
        if not self.vocab_builder:
            self.vocab_builder = vocab_builder or VocabBuilder()
            self.vocab_builder.use_unk = False
            self.vocab_builder.use_pad = False

        try:
            while True:
                row = yield
                annotation = Annotation(row[self.column])
                actions = annotation.tree.to_actions()
                self.vocab_builder.add_all(actions)
        except GeneratorExit:
            self.vocab = self.vocab_builder.make_vocab()
            self.shift_idx = self.vocab.idx[SHIFT]
            self.reduce_idx = self.vocab.idx[REDUCE]

            def filterVocab(fn):
                return [token for nt, token in self.vocab.idx.items() if fn(nt)]

            self.ignore_subNTs_roots = filterVocab(is_unsupported)
            self.valid_NT_idxs = filterVocab(is_valid_nonterminal)
            self.valid_IN_idxs = filterVocab(is_intent_nonterminal)
            self.valid_SL_idxs = filterVocab(is_slot_nonterminal)


[docs]    def numberize(self, row):
        """Tokenize, look up in vocabulary."""
        annotation = Annotation(row[self.column])
        return self.vocab.lookup_all(annotation.tree.to_actions())


[docs]    def tensorize(self, batch):
        return batch




[docs]class MetricTensorizer(Tensorizer):
    """A tensorizer which use other tensorizers' numerized data.
    Used mostly for metric reporting."""

[docs]    class Config(Tensorizer.Config):
        names: List[str]
        indexes: List[int]
        # Indicate if it can be used to generate input Tensors for prediction
        is_input: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.names, config.indexes, config.is_input)


    def __init__(
        self, names: List[str], indexes: List[int], is_input: bool = Config.is_input
    ):
        self.names = names
        self.indexes = indexes
        super().__init__(is_input)

[docs]    def numberize(self, row):
        # metric tensorizer will depends on other tensorizers' numeric result
        return None


[docs]    def tensorize(self, batch):
        raise NotImplementedError




[docs]class NtokensTensorizer(MetricTensorizer):
    """A tensorizer which will reference another tensorizer's numerized data
    to calculate the num tokens.
    Used for calculating tokens per second."""

[docs]    def tensorize(self, batch):
        ntokens = 0
        for name, index in zip(self.names, self.indexes):
            ntokens += sum((sample[index] for sample in batch[name]))
        return ntokens




[docs]class FloatTensorizer(Tensorizer):
    """A tensorizer for reading in scalars from the data."""

[docs]    class Config(Tensorizer.Config):
        #: The name of the column to parse from the data source.
        column: str


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.column, config.is_input)


    def __init__(self, column: str, is_input: bool = Config.is_input):
        self.column = column
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.column, float)]

[docs]    def numberize(self, row):
        return row[self.column]


[docs]    def tensorize(self, batch):
        return cuda.tensor(batch, torch.float)




[docs]class FloatListSeqTensorizer(Tensorizer):
    """Numberize numeric labels."""

    __TENSORIZER_SCRIPT_IMPL__ = ScriptFloatListSeqTensorizer

[docs]    class Config(Tensorizer.Config):
        #: The name of the label column to parse from the data source.
        column: str
        error_check: bool = False
        dim: Optional[int] = None
        pad_token: float = -1.0


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.column,
            config.error_check,
            config.dim,
            config.pad_token,
            config.is_input,
        )


    def __init__(
        self,
        column: str,
        error_check: bool,
        dim: Optional[int],
        pad_token: float = Config.pad_token,
        is_input: bool = Config.is_input,
    ):
        self.column = column
        self.error_check = error_check
        self.dim = dim
        self.pad_token = pad_token
        assert not self.error_check or self.dim is not None, "Error check requires dim"
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.column, List[List[float]])]

[docs]    def numberize(self, row):
        floatSeq_features = row[self.column]
        if self.error_check:
            for dense in floatSeq_features:
                assert (
                    len(dense) == self.dim
                ), f"Dense feature didn't match expected dimension {self.dim}: {dense}"

        return floatSeq_features, len(floatSeq_features)


[docs]    def tensorize(self, batch):
        float_lists, lens = zip(*batch)
        padded_and_tensorized_float_lists = pad_and_tensorize(
            float_lists, pad_token=self.pad_token, dtype=torch.float
        )
        return (padded_and_tensorized_float_lists, pad_and_tensorize(lens))


    @lazy_property
    def tensorizer_script_impl(self):
        return ScriptFloatListSeqTensorizer(self.pad_token)



[docs]class String2DListTensorizerScriptImpl(TensorizerScriptImpl):
    def __init__(
        self,
        vocab: Vocabulary,
    ):
        super().__init__()
        self.vocab = ScriptVocabulary(
            list(vocab),
            pad_idx=vocab.get_pad_index(),
        )

[docs]    def numberize(
        self, tokens: List[List[str]]
    ) -> Tuple[List[List[int]], List[int], int]:

        token_indices: List[List[int]] = self.vocab.lookup_indices_2d(tokens)

        token_lengths: List[int] = []
        for idx in range(len(token_indices)):
            token_lengths.append(len(token_indices[idx]))

        return token_indices, token_lengths, len(token_indices)


[docs]    def tensorize(
        self,
        tokens_3d: List[List[List[int]]],
        seq_lens_2d: List[List[int]],
        seq_lens_1d: List[int],
    ) -> Tuple[torch.Tensor, torch.Tensor]:

        padded_batch, _ = pad_3d(
            batch=tokens_3d, tokens_lengths=seq_lens_2d, pad_idx=self.vocab.pad_idx
        )

        return (
            torch.tensor(padded_batch, dtype=torch.long),
            torch.tensor(seq_lens_1d, dtype=torch.long),
        )


[docs]    def forward(
        self, inputs: List[List[List[str]]]
    ) -> Tuple[torch.Tensor, torch.Tensor]:

        tokens_3d: List[List[List[int]]] = []
        seq_lens_2d: List[List[int]] = []
        seq_lens_1d: List[int] = []

        for idx in range(len(inputs)):
            numberized: Tuple[List[List[int]], List[int], int] = self.numberize(
                inputs[idx]
            )
            tokens_3d.append(numberized[0])
            seq_lens_2d.append(numberized[1])
            seq_lens_1d.append(numberized[2])

        return self.tensorize(tokens_3d, seq_lens_2d, seq_lens_1d)




[docs]class String2DListTensorizer(Tensorizer):

    __TENSORIZER_SCRIPT_IMPL__ = String2DListTensorizerScriptImpl

[docs]    class Config(Tensorizer.Config):
        #: The name of the text column to parse from the data source.
        column: str = "text"
        vocab: VocabConfig = VocabConfig()
        vocab_file_delimiter: str = " "


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            column=config.column,
            vocab_config=config.vocab,
            vocab_file_delimiter=config.vocab_file_delimiter,
            is_input=config.is_input,
        )


    def __init__(
        self,
        column,
        vocab_config=None,
        vocab=None,
        vocab_file_delimiter=" ",
        is_input=Config.is_input,
    ):
        self.column = column
        self.vocab = vocab
        self.vocab_builder = None
        self.vocab_config = vocab_config or VocabConfig()
        self.vocab_file_delimiter = vocab_file_delimiter
        super().__init__(is_input)

    @lazy_property
    def tensorizer_script_impl(self):
        return self.__TENSORIZER_SCRIPT_IMPL__(vocab=self.vocab)

    @property
    def column_schema(self):
        return [(self.column, str)]

[docs]    def initialize(self, from_scratch=True):

        self.vocab_builder = VocabBuilder(delimiter=self.vocab_file_delimiter)

        if self.vocab_config.build_from_data:
            try:
                while True:
                    row = yield
                    self.vocab_builder.add_all(chain.from_iterable(row[self.column]))
            except GeneratorExit:
                pass

            self.vocab_builder.truncate_to_vocab_size(
                self.vocab_config.size_from_data, self.vocab_config.min_counts
            )

        elif self.vocab_config.vocab_files is not None:

            try:
                # PyText will call this initializer with all the rows, but we don't actually need that
                while True:
                    row = yield
            except GeneratorExit:
                pass

            # Okay, we finally got to do our thing
            for vocab_file in self.vocab_config.vocab_files:
                with PathManager.open(vocab_file.filepath) as f:
                    self.vocab_builder.add_from_file(
                        f,
                        vocab_file.skip_header_line,
                        vocab_file.lowercase_tokens,
                        vocab_file.size_limit,
                    )
        else:
            raise ValueError(
                f"To create token tensorizer for '{self.column}', either "
                f"`build_from_data` or `vocab_files` must be set."
            )

        self.vocab = self.vocab_builder.make_vocab()


[docs]    def numberize(self, row):
        return self.tensorizer_script_impl.numberize(row[self.column])


[docs]    def tensorize(self, batch):
        (
            token_indices_tensor,
            seq_lens_1d,
        ) = self.tensorizer_script_impl.tensorize_wrapper(*zip(*batch))

        return (
            cuda.tensor(token_indices_tensor, dtype=torch.long),
            cuda.tensor(seq_lens_1d, dtype=torch.long),
        )




[docs]def initialize_tensorizers(tensorizers, data_source, from_scratch=True):
    """A utility function to stream a data source to the initialize functions
    of a dict of tensorizers."""
    initializers = []
    for init in [
        tensorizer.initialize(from_scratch=from_scratch)
        if hasattr(tensorizer, "vocab")
        else tensorizer.initialize()
        for tensorizer in tensorizers.values()
    ]:
        try:
            init.send(None)  # kick
            initializers.append(init)
        except StopIteration:
            pass

    if initializers:
        for row in data_source:
            for init in initializers:
                init.send(row)





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.token_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
from pytext.config.component import ComponentType, create_component
from pytext.data.tensorizers import TensorizerScriptImpl
from pytext.data.tokenizers import Tokenizer
from pytext.torchscript.tensorizer.tensorizer import VocabLookup
from pytext.torchscript.tokenizer import ScriptDoNothingTokenizer
from pytext.torchscript.utils import ScriptBatchInput, pad_2d
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils import cuda
from pytext.utils.file_io import PathManager
from pytext.utils.lazy import lazy_property

from .tensorizers import Tensorizer, VocabConfig, tokenize
from .utils import VocabBuilder, Vocabulary


[docs]class TokenTensorizerScriptImpl(TensorizerScriptImpl):
    def __init__(
        self,
        add_bos_token: bool,
        add_eos_token: bool,
        use_eos_token_for_bos: bool,
        max_seq_len: int,
        vocab: Vocabulary,
        tokenizer: Optional[Tokenizer],
    ):
        super().__init__()

        if tokenizer is not None and hasattr(tokenizer, "torchscriptify"):
            try:
                self.tokenizer = tokenizer.torchscriptify()
            except NotImplementedError:
                # This is fine as long as the exported tokenizer is only used
                # in pre-tokenized mode
                self.tokenizer = None
        else:
            self.tokenizer = None

        self.do_nothing_tokenizer = ScriptDoNothingTokenizer()
        self.vocab = ScriptVocabulary(
            list(vocab),
            pad_idx=vocab.get_pad_index(),
            bos_idx=vocab.get_bos_index() if add_bos_token else -1,
            eos_idx=vocab.get_eos_index() if add_eos_token else -1,
        )
        self.vocab_lookup_1d = VocabLookup(self.vocab)

        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        self.max_seq_len = max_seq_len

[docs]    def get_texts_by_index(
        self, texts: Optional[List[List[str]]], index: int
    ) -> Optional[str]:
        if texts is None or len(texts) == 0:
            return None

        # TokenTensorizer only works with a single text per row, stick with that
        return texts[index][0]


[docs]    def get_tokens_by_index(
        self, tokens: Optional[List[List[List[str]]]], index: int
    ) -> Optional[List[str]]:
        if tokens is None or len(tokens) == 0:
            return None

        # TokenTensorizer only works with a single text per row, stick with that
        return tokens[index][0]


    def _lookup_tokens_1d(
        self, tokens: List[Tuple[str, int, int]]
    ) -> Tuple[List[int], List[int], List[int]]:
        return self.vocab_lookup_1d(
            tokens,
            bos_idx=self.vocab.bos_idx if self.add_bos_token else None,
            eos_idx=self.vocab.eos_idx if self.add_eos_token else None,
            use_eos_token_for_bos=self.use_eos_token_for_bos,
            max_seq_len=self.max_seq_len,
        )

[docs]    def tokenize(
        self, row_text: Optional[str], row_pre_tokenized: Optional[List[str]]
    ) -> List[Tuple[str, int, int]]:

        tokens: List[Tuple[str, int, int]] = []
        if row_text is not None:
            if self.tokenizer is not None:
                tokens = self.tokenizer.tokenize(row_text)
        elif row_pre_tokenized is not None:
            for token in row_pre_tokenized:
                tokens.extend(self.do_nothing_tokenizer.tokenize(token))

        return tokens


[docs]    def numberize(
        self, text_tokens: List[Tuple[str, int, int]]
    ) -> Tuple[List[int], int, List[Tuple[int, int]]]:
        token_indices: List[int] = []
        token_starts: List[int] = []
        token_ends: List[int] = []

        token_indices, token_starts, token_ends = self._lookup_tokens_1d(text_tokens)

        token_ranges: List[Tuple[int, int]] = []

        for s, e in zip(token_starts, token_ends):
            token_ranges.append((s, e))

        return token_indices, len(token_indices), token_ranges


[docs]    def tensorize(
        self,
        tokens_2d: List[List[int]],
        seq_lens_1d: List[int],
        positions_2d: List[List[Tuple[int, int]]],
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor]:

        token_indices_tensor: torch.Tensor = torch.tensor(
            pad_2d(tokens_2d, seq_lens=seq_lens_1d, pad_idx=self.vocab.pad_idx),
            dtype=torch.long,
        )

        token_starts_2d: List[List[int]] = []
        token_ends_2d: List[List[int]] = []

        for position_list in positions_2d:
            token_starts_2d.append([x[0] for x in position_list])
            token_ends_2d.append([x[1] for x in position_list])

        token_positions_tensor = torch.stack(
            [
                torch.tensor(
                    pad_2d(token_starts_2d, seq_lens=seq_lens_1d, pad_idx=-1),
                    dtype=torch.long,
                ),
                torch.tensor(
                    pad_2d(token_ends_2d, seq_lens=seq_lens_1d, pad_idx=-1),
                    dtype=torch.long,
                ),
            ],
            dim=2,
        )

        return (
            token_indices_tensor,
            torch.tensor(seq_lens_1d, dtype=torch.long),
            token_positions_tensor,
        )


[docs]    def forward(
        self, inputs: ScriptBatchInput
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor]:

        tokens_2d: List[List[int]] = []
        seq_lens_1d: List[int] = []
        positions_2d: List[List[Tuple[int, int]]] = []

        for idx in range(self.batch_size(inputs)):
            tokens: List[Tuple[str, int, int]] = self.tokenize(
                self.get_texts_by_index(inputs.texts, idx),
                self.get_tokens_by_index(inputs.tokens, idx),
            )

            numberized: Tuple[List[int], int, List[Tuple[int, int]]] = self.numberize(
                tokens
            )
            tokens_2d.append(numberized[0])
            seq_lens_1d.append(numberized[1])
            positions_2d.append(numberized[2])

        return self.tensorize(tokens_2d, seq_lens_1d, positions_2d)




[docs]class ScriptBasedTokenTensorizer(Tensorizer):
    """
    An Implementation of TokenTensorizer that uses a TorchScript module in the
    background and is hence torchscriptifiable.

    Note that unlike the original TokenTensorizer, this version cannot deal with
    arbitrarily nested lists of tokens.
    """

    __TENSORIZER_SCRIPT_IMPL__ = TokenTensorizerScriptImpl

    class Config(Tensorizer.Config):
        #: The name of the text column to parse from the data source.
        column: str = "text"
        #: The tokenizer to use to split input text into tokens.
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        add_bos_token: bool = False
        add_eos_token: bool = False
        use_eos_token_for_bos: bool = False
        max_seq_len: Optional[int] = None
        vocab: VocabConfig = VocabConfig()
        vocab_file_delimiter: str = " "

[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        return cls(
            text_column=config.column,
            tokenizer=tokenizer,
            add_bos_token=config.add_bos_token,
            add_eos_token=config.add_eos_token,
            use_eos_token_for_bos=config.use_eos_token_for_bos,
            max_seq_len=config.max_seq_len,
            vocab_config=config.vocab,
            vocab_file_delimiter=config.vocab_file_delimiter,
            is_input=config.is_input,
        )


    def __init__(
        self,
        text_column,
        tokenizer=None,
        add_bos_token=Config.add_bos_token,
        add_eos_token=Config.add_eos_token,
        use_eos_token_for_bos=Config.use_eos_token_for_bos,
        max_seq_len=Config.max_seq_len,
        vocab_config=None,
        vocab=None,
        vocab_file_delimiter=" ",
        is_input=Config.is_input,
    ):
        self.text_column = text_column
        self.tokenizer = tokenizer or Tokenizer()
        self.vocab = vocab
        self.add_bos_token = add_bos_token
        self.add_eos_token = add_eos_token
        self.use_eos_token_for_bos = use_eos_token_for_bos
        self.max_seq_len = max_seq_len or 2 ** 30  # large number
        self.vocab_builder = None
        self.vocab_config = vocab_config or VocabConfig()
        self.vocab_file_delimiter = vocab_file_delimiter
        super().__init__(is_input)

    @property
    def column_schema(self):
        return [(self.text_column, str)]

    def _reverse_lookup(self, token_ids):
        return [self.vocab[id] for id in token_ids]

[docs]    def initialize(self, vocab_builder=None, from_scratch=True):
        """Build vocabulary based on training corpus."""
        if self.vocab and from_scratch:
            if self.vocab_config.build_from_data or self.vocab_config.vocab_files:
                print(
                    f"`{self.text_column}` column: vocab already provided, skipping "
                    f"adding tokens from data and from vocab files."
                )
            return

        if not self.vocab_config.build_from_data and not self.vocab_config.vocab_files:
            raise ValueError(
                f"To create token tensorizer for '{self.text_column}', either "
                f"`build_from_data` or `vocab_files` must be set."
            )
        if not self.vocab_builder:
            # else means not initialize from scratch, self.vocab_builder
            # would be set already
            self.vocab_builder = vocab_builder or VocabBuilder(
                delimiter=self.vocab_file_delimiter
            )
            self.vocab_builder.use_bos = self.add_bos_token
            self.vocab_builder.use_eos = self.add_eos_token
        if not self.vocab_config.build_from_data:
            self._add_vocab_from_files()
            self.vocab = self.vocab_builder.make_vocab()
            return

        try:
            while True:
                row = yield
                raw_text = row[self.text_column]
                tokenized = self.tokenizer.tokenize(raw_text)
                self.vocab_builder.add_all([t.value for t in tokenized])
        except GeneratorExit:
            self.vocab_builder.truncate_to_vocab_size(
                self.vocab_config.size_from_data, self.vocab_config.min_counts
            )
            self._add_vocab_from_files()
            self.vocab = self.vocab_builder.make_vocab()


    def _add_vocab_from_files(self):
        for vocab_file in self.vocab_config.vocab_files:
            with PathManager.open(vocab_file.filepath) as f:
                self.vocab_builder.add_from_file(
                    f,
                    vocab_file.skip_header_line,
                    vocab_file.lowercase_tokens,
                    vocab_file.size_limit,
                )

    def _tokenize(self, text=None, pre_tokenized=None, add_eos_bos=True):

        add_bos = self.add_bos_token and add_eos_bos
        add_eos = self.add_eos_token and add_eos_bos

        return tokenize(
            text=text,
            pre_tokenized=pre_tokenized,
            tokenizer=self.tokenizer,
            bos_token=self.vocab.bos_token if add_bos else None,
            eos_token=self.vocab.eos_token if add_eos else None,
            pad_token=self.vocab.pad_token,
            use_eos_token_for_bos=self.use_eos_token_for_bos,
            max_seq_len=self.max_seq_len,
        )

    @lazy_property
    def tensorizer_script_impl(self):
        return self.__TENSORIZER_SCRIPT_IMPL__(
            add_bos_token=self.add_bos_token,
            add_eos_token=self.add_eos_token,
            use_eos_token_for_bos=self.use_eos_token_for_bos,
            max_seq_len=self.max_seq_len,
            vocab=self.vocab,
            tokenizer=self.tokenizer,
        )

[docs]    def numberize(self, row):
        """
        Tokenize and look up in vocabulary.

        A few notable things:

        1) We're using the non-torchsciptified tokenizer here.
        This allows us to use non-torchscriptifiable tokenizers if we don't intend
        to torchscriptify this module.

        2) When using the ScriptImpl to do the lookup, it takes care of the
        BOS / EOS stuff there. Hence we don't need to do that with the tokenizer.

        3) The tokenize function from tensorizer.py returns a tuple of
        (tokens, start_indices, end_indices), while the ScriptImpl expects a
        list of (token, start_idx, end_idx) tuples so we need to unzip these

        """
        return self.tensorizer_script_impl.numberize(
            list(zip(*self._tokenize(text=row[self.text_column], add_eos_bos=False)))
        )


[docs]    def prepare_input(self, row):
        """
        Tokenize, look up in vocabulary, return tokenized_texts in raw text

        Similarly to the above function, tokenization is done with the original
        and not the torchscriptified tokenizer.
        """
        tokenized_texts, start_idx, end_idx = self._tokenize(row[self.text_column])
        token_ranges = list(zip(start_idx, end_idx))
        return list(tokenized_texts), len(tokenized_texts), token_ranges


[docs]    def tensorize(self, batch):
        (
            token_indices_tensor,
            seq_lens_1d,
            token_positions_tensor,
        ) = self.tensorizer_script_impl.tensorize_wrapper(*zip(*batch))

        # Need to map them to cuda tensors so that we can run this on GPU
        return (
            cuda.tensor(token_indices_tensor, dtype=torch.long),
            cuda.tensor(seq_lens_1d, dtype=torch.long),
            cuda.tensor(token_positions_tensor, dtype=torch.long),
        )


[docs]    def sort_key(self, row):
        # use seq_len as sort key
        return row[1]






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools
from collections import Counter
from typing import Dict, List, Optional, Tuple

import torch
from pytext.common.constants import SpecialTokens, Token as SpecialToken  # noqa
from pytext.utils import cuda, precision


UNK = SpecialTokens.UNK
PAD = SpecialTokens.PAD
BOS = SpecialTokens.BOS
EOS = SpecialTokens.EOS
BOL = SpecialTokens.BOL
EOL = SpecialTokens.EOL
MASK = SpecialTokens.MASK
# BOS and EOS is too long for Byte-level Language Model.
BYTE_BOS = SpecialTokens.BYTE_BOS
BYTE_EOS = SpecialTokens.BYTE_EOS
BYTE_SPACE = SpecialTokens.BYTE_SPACE


[docs]def should_iter(i):
    """Whether or not an object looks like a python iterable (not including strings)."""
    return (
        hasattr(i, "__iter__")
        and not isinstance(i, str)
        and not (isinstance(i, torch.Tensor) and (i.dim() == 0 or len(i) == 0))
    )



def _infer_pad_shape(nested_lists):
    """Return the minimal tensor shape which could contain the input data."""
    yield len(nested_lists)
    while nested_lists and all(should_iter(i) for i in nested_lists):
        # pad shape to be multiple of 8 when fp16 enabled
        yield precision.pad_length(max(len(nested) for nested in nested_lists))
        nested_lists = list(itertools.chain.from_iterable(nested_lists))


def _make_nested_padding(pad_shape, pad_token):
    """Create nested lists of pad_token of shape pad_shape."""
    result = [pad_token]
    for dimension in reversed(pad_shape):
        result = [result * dimension]
    return result[0]


[docs]def pad(nested_lists, pad_token, pad_shape=None):
    """Pad the input lists with the pad token. If pad_shape is provided, pad to that
    shape, otherwise infer the input shape and pad out to a square tensor shape."""
    if pad_shape is None:
        pad_shape = list(_infer_pad_shape(nested_lists))
    if not pad_shape:
        return nested_lists
    dimension, *rest = pad_shape
    result = [pad(nested, pad_token, rest) for nested in nested_lists]
    result += [_make_nested_padding(rest, pad_token)] * (dimension - len(result))
    return result



[docs]def pad_and_tensorize(batch, pad_token=0, pad_shape=None, dtype=torch.long):
    batch = list(batch)
    if not batch:
        return torch.Tensor()

    return cuda.tensor(
        pad(batch, pad_token=pad_token, pad_shape=pad_shape), dtype=dtype
    )



[docs]def shard(rows, rank, num_workers):
    """Only return every num_workers example for distributed training."""
    queue = []
    for row in rows:
        queue.append(row)
        # might discard remainder %num_workers rows because distributed
        # training needs to be in sync
        if len(queue) == num_workers:
            yield queue[rank]
            queue = []



UNK_INDEX = 0
PAD_INDEX = 1


[docs]class Vocabulary:
    """A mapping from indices to vocab elements."""

    def __init__(
        self,
        vocab_list: List[str],
        counts: List = None,
        replacements: Optional[Dict[str, str]] = None,
        unk_token: str = SpecialTokens.UNK,
        pad_token: str = SpecialTokens.PAD,
        bos_token: str = SpecialTokens.BOS,
        eos_token: str = SpecialTokens.EOS,
        mask_token: str = SpecialTokens.MASK,
    ):
        self._vocab = vocab_list
        self.counts = counts
        self.idx = {word: i for i, word in enumerate(vocab_list)}
        self.unk_token = unk_token
        self.pad_token = pad_token
        self.bos_token = bos_token
        self.eos_token = eos_token
        self.mask_token = mask_token
        if replacements:
            self.replace_tokens(replacements)
        self.unk_token_counter = [0, 0]  # count of unk tokens, total tokens
        # count of examples with least 75% unk tokens, total examples
        self.unk_example_counter = [0, 0]
        self.messages_printed = 0

[docs]    def replace_tokens(self, replacements):
        """Replace tokens in vocab with given replacement.
        Used for replacing special strings for special tokens.
        e.g. '[UNK]' for UNK"""
        for token, replacement in replacements.items():
            idx = self.idx.pop(token, len(self._vocab))
            if idx == len(self._vocab):
                self._vocab.append(replacement)
                self.counts.append(1)
            else:
                self._vocab[idx] = replacement
            self.idx[replacement] = idx


[docs]    def lookup_all(self, nested_values):
        res, unk_counter, total = self.lookup_all_internal(nested_values)
        self.unk_token_counter[0] += unk_counter
        self.unk_token_counter[1] += total
        self.unk_example_counter[1] += 1
        if total > 3 and (unk_counter / total) > 0.75:
            self.unk_example_counter[0] += 1
            if self.unk_example_counter[0] % 100 == 0 and self.messages_printed < 200:
                self.messages_printed += 1
                c1, c2 = self.unk_token_counter
                print("")
                print(f"{c1} out of {c2} ({int(100 * c1 / c2)}%) tokens not in vocab")
                c1, c2 = self.unk_example_counter
                print(
                    f"{c1} out of {c2} ({int(100 * c1 / c2)}%) examples have >= 75% "
                    f"tokens not in vocab"
                )
                print("Example: (first 20 tokens)")
                print(nested_values[:20], flush=True)
        return res


[docs]    def lookup_all_internal(self, nested_values):
        """
        Look up a value or nested container of values in the vocab index.
        The return value will have the same shape as the input, with all values
        replaced with their respective indicies.
        """

        def lookup(value):
            if self.unk_token in self.idx:
                unk_idx = self.get_unk_index()
                v = self.idx.get(value, unk_idx)
                return v, 1 if v == unk_idx else 0, 1
            else:
                assert value in self.idx, (
                    f"Token '{value}' is missing from the Vocabulary,"
                    " and so is the fallback UNK token."
                )
                return self.idx[value], 0, 1

        if not should_iter(nested_values):
            return lookup(nested_values)
        else:
            indices = []
            unks = 0
            total = 0
            for value in nested_values:
                v, unk, t = self.lookup_all_internal(value)
                indices.append(v)
                unks += unk
                total += t
            return indices, unks, total


[docs]    def get_unk_index(self, value=None):
        if value is None:
            return self.idx[self.unk_token]
        else:
            return self.idx.get(self.unk_token, value)


[docs]    def get_pad_index(self, value=None):
        if value is None:
            return self.idx[self.pad_token]
        else:
            return self.idx.get(self.pad_token, value)


[docs]    def get_mask_index(self, value=None):
        if value is None:
            return self.idx[self.mask_token]
        else:
            return self.idx.get(self.mask_token, value)


[docs]    def get_bos_index(self, value=None):
        if value is None:
            return self.idx[self.bos_token]
        else:
            return self.idx.get(self.bos_token, value)


[docs]    def get_eos_index(self, value=None):
        if value is None:
            return self.idx[self.eos_token]
        else:
            return self.idx.get(self.eos_token, value)


    def __getitem__(self, item):
        return self._vocab[item]

    def __len__(self):
        return len(self._vocab)



[docs]class VocabBuilder:
    """Helper class for aggregating and building `Vocabulary` objects."""

    def __init__(self, delimiter=" "):
        self._counter = Counter()
        self.use_unk = True
        self.unk_index = UNK_INDEX
        self.use_pad = True
        self.pad_index = PAD_INDEX
        self.use_bos = False
        self.bos_index = 2
        self.use_eos = False
        self.eos_index = 3
        self.use_bol = False
        self.bol_index = 4
        self.use_eol = False
        self.eol_index = 5
        self.use_mask = False
        self.mask_index = 6

        # Some tokenization libraries use special tokens, expose them so they
        # can be configured
        self.unk_token = SpecialTokens.UNK
        self.pad_token = SpecialTokens.PAD
        self.bos_token = SpecialTokens.BOS
        self.eos_token = SpecialTokens.EOS
        self.mask_token = SpecialTokens.MASK

        self.delimiter = delimiter

[docs]    def add_all(self, values) -> None:
        """Count a value or nested container of values in the vocabulary."""
        if should_iter(values):
            for value in values:
                self.add_all(value)
        else:
            # Don't add None or empty
            if values not in [None, ""]:
                self.add(values)


[docs]    def add(self, value) -> None:
        """Count a single value in the vocabulary."""
        self._counter[value] += 1


[docs]    def add_from_file(self, file_pointer, skip_header_line, lowercase_tokens, size):
        vocab_from_file = set()
        if skip_header_line:
            next(file_pointer)
        for i, line in enumerate(file_pointer):
            if size and len(vocab_from_file) == size:
                print(
                    f"Read {i + 1} items from vocab file and loaded {size} tokens. "
                    f"Skipping rest of the file."
                )
                break
            token = line.split(self.delimiter)[0].strip()
            if lowercase_tokens:
                token = token.lower()
            vocab_from_file.add(token)
        self.add_all(sorted(vocab_from_file))


[docs]    def has_added_tokens(self):
        return bool(self._counter)


[docs]    def make_vocab(self) -> Vocabulary:
        """Build a Vocabulary object from the values seen by the builder."""
        tokens_to_insert: List[Tuple[int, object]] = []
        if self.use_unk:
            tokens_to_insert.append((self.unk_index, self.unk_token))
            del self._counter[self.unk_token]
        if self.use_pad:
            tokens_to_insert.append((self.pad_index, self.pad_token))
            del self._counter[self.pad_token]
        if self.use_bos:
            tokens_to_insert.append((self.bos_index, self.bos_token))
            del self._counter[self.bos_token]
        if self.use_eos:
            tokens_to_insert.append((self.eos_index, self.eos_token))
            del self._counter[self.eos_token]
        if self.use_bol:
            tokens_to_insert.append((self.bol_index, SpecialTokens.BOL))
            del self._counter[SpecialTokens.BOL]
        if self.use_eol:
            tokens_to_insert.append((self.eol_index, SpecialTokens.EOL))
            del self._counter[SpecialTokens.EOL]
        if self.use_mask:
            tokens_to_insert.append((self.mask_index, SpecialTokens.MASK))
            del self._counter[SpecialTokens.MASK]
        vocab_list = list(self._counter)
        for index, token in sorted(tokens_to_insert):
            vocab_list.insert(index, token)

        return Vocabulary(
            vocab_list,
            counts=self._counter,
            unk_token=self.unk_token,
            pad_token=self.pad_token,
            bos_token=self.bos_token,
            eos_token=self.eos_token,
            mask_token=self.mask_token,
        )


[docs]    def truncate_to_vocab_size(self, vocab_size=-1, min_counts=-1) -> None:
        if len(self._counter) > vocab_size > 0:
            self._counter = Counter(dict(self._counter.most_common(vocab_size)))

        if len(self._counter) > 0 and min_counts > 0:
            self._counter = Counter(
                {k: v for k, v in self._counter.items() if v >= min_counts}
            )




[docs]def align_target_labels(
    targets_list: List[List[float]],
    labels_list: List[List[str]],
    label_vocab: Dict[str, int],
) -> List[List[float]]:
    """
    Given `targets_list` that are ordered according to `labels_list`, align the targets
    to match the order of `label_vocab`.
    """
    return [
        align_target_label(targets, labels, label_vocab)
        for targets, labels in zip(targets_list, labels_list)
    ]



[docs]def align_target_label(
    targets: List[float], labels: List[str], label_vocab: Dict[str, int]
) -> List[float]:
    """
    Given `targets` that are ordered according to `labels`, align the targets to match
    the order of `label_vocab`.
    """
    assert sorted(labels) == sorted(label_vocab)
    assert len(targets) == len(labels)
    aligned_targets = [None] * len(targets)
    for target, label in zip(targets, labels):
        aligned_targets[label_vocab[label]] = target
    assert all(t is not None for t in aligned_targets)
    return aligned_targets





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.xlm_dictionary

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


import os
from logging import getLogger

import numpy as np
import torch
from pytext.utils.file_io import PathManager


logger = getLogger()


BOS_WORD = "<s>"
EOS_WORD = "</s>"
PAD_WORD = "<pad>"
UNK_WORD = "<unk>"

SPECIAL_WORD = "<special%i>"
SPECIAL_WORDS = 10

SEP_WORD = SPECIAL_WORD % 0
MASK_WORD = SPECIAL_WORD % 1


[docs]class Dictionary(object):
    def __init__(self, id2word, word2id, counts):
        assert len(id2word) == len(word2id) == len(counts)
        self.id2word = id2word
        self.word2id = word2id
        self.counts = counts
        self.bos_index = word2id[BOS_WORD]
        self.eos_index = word2id[EOS_WORD]
        self.pad_index = word2id[PAD_WORD]
        self.unk_index = word2id[UNK_WORD]
        self.check_valid()

    def __len__(self):
        """
        Returns the number of words in the dictionary.
        """
        return len(self.id2word)

    def __getitem__(self, i):
        """
        Returns the word of the specified index.
        """
        return self.id2word[i]

    def __contains__(self, w):
        """
        Returns whether a word is in the dictionary.
        """
        return w in self.word2id

    def __eq__(self, y):
        """
        Compare this dictionary with another one.
        """
        self.check_valid()
        y.check_valid()
        if len(self.id2word) != len(y):
            return False
        return all(self.id2word[i] == y[i] for i in range(len(y)))

[docs]    def check_valid(self):
        """
        Check that the dictionary is valid.
        """
        assert self.bos_index == 0
        assert self.eos_index == 1
        assert self.pad_index == 2
        assert self.unk_index == 3
        assert all(
            self.id2word[4 + i] == SPECIAL_WORD % i for i in range(SPECIAL_WORDS)
        )
        assert len(self.id2word) == len(self.word2id) == len(self.counts)
        assert set(self.word2id.keys()) == set(self.counts.keys())
        for i in range(len(self.id2word)):
            assert self.word2id[self.id2word[i]] == i
        last_count = 1e18
        for i in range(4 + SPECIAL_WORDS, len(self.id2word) - 1):
            count = self.counts[self.id2word[i]]
            assert count <= last_count
            last_count = count


[docs]    def index(self, word, no_unk=False):
        """
        Returns the index of the specified word.
        """
        if no_unk:
            return self.word2id[word]
        else:
            return self.word2id.get(word, self.unk_index)


[docs]    def max_vocab(self, max_vocab):
        """
        Limit the vocabulary size.
        """
        assert max_vocab >= 1
        init_size = len(self)
        self.id2word = {k: v for k, v in self.id2word.items() if k < max_vocab}
        self.word2id = {v: k for k, v in self.id2word.items()}
        self.counts = {k: v for k, v in self.counts.items() if k in self.word2id}
        self.check_valid()
        logger.info(
            "Maximum vocabulary size: %i. Dictionary size: %i -> %i (removed %i words)."
            % (max_vocab, init_size, len(self), init_size - len(self))
        )


[docs]    def min_count(self, min_count):
        """
        Threshold on the word frequency counts.
        """
        assert min_count >= 0
        init_size = len(self)
        self.id2word = {
            k: v
            for k, v in self.id2word.items()
            if self.counts[self.id2word[k]] >= min_count or k < 4 + SPECIAL_WORDS
        }
        self.word2id = {v: k for k, v in self.id2word.items()}
        self.counts = {k: v for k, v in self.counts.items() if k in self.word2id}
        self.check_valid()
        logger.info(
            "Minimum frequency count: %i. Dictionary size: %i -> %i (removed %i words)."
            % (min_count, init_size, len(self), init_size - len(self))
        )


[docs]    @staticmethod
    def read_vocab(vocab_path):
        """
        Create a dictionary from a vocabulary file.
        """
        skipped = 0
        assert PathManager.isfile(vocab_path), vocab_path
        word2id = {BOS_WORD: 0, EOS_WORD: 1, PAD_WORD: 2, UNK_WORD: 3}
        for i in range(SPECIAL_WORDS):
            word2id[SPECIAL_WORD % i] = 4 + i
        counts = {k: 0 for k in word2id.keys()}
        f = PathManager.open(vocab_path, "r", encoding="utf-8")
        for i, line in enumerate(f):
            if "\u2028" in line:
                skipped += 1
                continue
            line = line.rstrip().split()
            if len(line) != 2:
                skipped += 1
                continue
            assert len(line) == 2, (i, line)
            # assert line[0] not in word2id and line[1].isdigit(), (i, line)
            assert line[1].isdigit(), (i, line)
            if line[0] in word2id:
                skipped += 1
                print("%s already in vocab" % line[0])
                continue
            if not line[1].isdigit():
                skipped += 1
                print("Empty word at line %s with count %s" % (i, line))
                continue
            # shift because of extra words
            word2id[line[0]] = 4 + SPECIAL_WORDS + i - skipped
            counts[line[0]] = int(line[1])
        f.close()
        id2word = {v: k for k, v in word2id.items()}
        dico = Dictionary(id2word, word2id, counts)
        logger.info("Read %i words from the vocabulary file." % len(dico))
        if skipped > 0:
            logger.warning("Skipped %i empty lines!" % skipped)
        return dico


[docs]    @staticmethod
    def index_data(path, bin_path, dico):
        """
        Index sentences with a dictionary.
        """
        if bin_path is not None and PathManager.isfile(bin_path):
            print("Loading data from %s ..." % bin_path)
            data = torch.load(bin_path)
            assert dico == data["dico"]
            return data

        positions = []
        sentences = []
        unk_words = {}

        # index sentences
        f = PathManager.open(path, "r", encoding="utf-8")
        for i, line in enumerate(f):
            if i % 1000000 == 0 and i > 0:
                print(i)
            s = line.rstrip().split()
            # skip empty sentences
            if len(s) == 0:
                print("Empty sentence in line %i." % i)
            # index sentence words
            count_unk = 0
            indexed = []
            for w in s:
                word_id = dico.index(w, no_unk=False)
                # if we find a special word which is not an unknown word,
                # skip the sentence
                if 0 <= word_id < 4 + SPECIAL_WORDS and word_id != 3:
                    logger.warning(
                        'Found unexpected special word "%s" (%i)!!' % (w, word_id)
                    )
                    continue
                assert word_id >= 0
                indexed.append(word_id)
                if word_id == dico.unk_index:
                    unk_words[w] = unk_words.get(w, 0) + 1
                    count_unk += 1
            # add sentence
            positions.append([len(sentences), len(sentences) + len(indexed)])
            sentences.extend(indexed)
            sentences.append(1)  # EOS index
        f.close()

        # tensorize data
        positions = np.int64(positions)
        if len(dico) < 1 << 16:
            sentences = np.uint16(sentences)
        elif len(dico) < 1 << 31:
            sentences = np.int32(sentences)
        else:
            raise Exception("Dictionary is too big.")
        assert sentences.min() >= 0
        data = {
            "dico": dico,
            "positions": positions,
            "sentences": sentences,
            "unk_words": unk_words,
        }
        if bin_path is not None:
            print("Saving the data to %s ..." % bin_path)
            torch.save(data, bin_path, pickle_protocol=4)

        return data






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.xlm_tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple

import torch
from fairseq.data.legacy.masked_lm_dictionary import MaskedLMDictionary
from pytext.common.constants import SpecialTokens
from pytext.config.component import ComponentType, create_component
from pytext.data.bert_tensorizer import (
    BERTTensorizerBase,
    BERTTensorizerBaseScriptImpl,
    build_fairseq_vocab,
)
from pytext.data.tokenizers import Tokenizer
from pytext.data.utils import Vocabulary
from pytext.data.xlm_constants import LANG2ID_15
from pytext.torchscript.utils import ScriptBatchInput
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils.file_io import PathManager
from pytext.utils.lazy import lazy_property


[docs]class XLMTensorizerScriptImpl(BERTTensorizerBaseScriptImpl):
    def __init__(
        self,
        tokenizer: Tokenizer,
        vocab: Vocabulary,
        max_seq_len: int,
        language_vocab: List[str],
        default_language: str,
    ):
        super().__init__(tokenizer, vocab, max_seq_len)
        self.language_vocab = ScriptVocabulary(language_vocab)
        self.default_language = torch.jit.Attribute(default_language, str)

    def _lookup_tokens(
        self, tokens: List[Tuple[str, int, int]], max_seq_len: Optional[int] = None
    ) -> Tuple[List[int], List[int], List[int]]:
        if max_seq_len is None:
            max_seq_len = self.max_seq_len

        return self.vocab_lookup(
            tokens,
            bos_idx=self.vocab.eos_idx,
            eos_idx=self.vocab.eos_idx,
            use_eos_token_for_bos=True,
            max_seq_len=max_seq_len,
        )

[docs]    def numberize(
        self,
        per_sentence_tokens: List[List[Tuple[str, int, int]]],
        per_sentence_languages: List[int],
    ) -> Tuple[List[int], List[int], int, List[int]]:
        tokens: List[int] = []
        segment_labels: List[int] = []  # e.g language_ids
        seq_len: int = 0
        positions: List[int] = []
        max_seq_len: int = self.max_seq_len // len(per_sentence_tokens)

        for idx, single_sentence_tokens in enumerate(per_sentence_tokens):
            lookup_ids: List[int] = self._lookup_tokens(
                single_sentence_tokens, max_seq_len=max_seq_len
            )[0]
            lookup_ids = self._wrap_numberized_tokens(lookup_ids, idx)

            tokens.extend(lookup_ids)
            segment_labels.extend([per_sentence_languages[idx]] * len(lookup_ids))
        seq_len = len(tokens)
        positions = [i for i in range(seq_len)]

        return tokens, segment_labels, seq_len, positions


[docs]    def forward(
        self, inputs: ScriptBatchInput
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
        """
        Wire up tokenize(), numberize() and tensorize() functions for data
        processing.
        """
        batch_size: int = self.batch_size(inputs)
        row_size: int = self.row_size(inputs)
        languages: Optional[List[List[str]]] = inputs.languages
        if languages is None:
            languages = [[self.default_language] * row_size] * batch_size

        tokens_2d: List[List[int]] = []
        segment_labels_2d: List[List[int]] = []
        seq_lens_1d: List[int] = []
        positions_2d: List[List[int]] = []

        for idx in range(self.batch_size(inputs)):
            tokens: List[List[Tuple[str, int, int]]] = self.tokenize(
                self.get_texts_by_index(inputs.texts, idx),
                self.get_tokens_by_index(inputs.tokens, idx),
            )
            language_ids: List[int] = [
                self.language_vocab.idx.get(
                    languages[idx][0], self.language_vocab.unk_idx
                )
            ] * row_size

            numberized: Tuple[List[int], List[int], int, List[int]] = self.numberize(
                tokens, language_ids
            )
            tokens_2d.append(numberized[0])
            segment_labels_2d.append(numberized[1])
            seq_lens_1d.append(numberized[2])
            positions_2d.append(numberized[3])

        return self.tensorize(tokens_2d, segment_labels_2d, seq_lens_1d, positions_2d)




[docs]class XLMTensorizer(BERTTensorizerBase):
    """
    Tensorizer for Cross-lingual LM tasks. Works for single sentence as well
    as sentence pair.
    """

    __TENSORIZER_SCRIPT_IMPL__ = XLMTensorizerScriptImpl

    class Config(BERTTensorizerBase.Config):
        vocab_file: str = "/mnt/vol/nlp_technologies/xlm/vocab_xnli_15"
        tokenizer: Tokenizer.Config = Tokenizer.Config()
        max_vocab: int = 95000
        min_count: int = 0
        # language identifiers for extracting the language from a row of data
        # during numberize
        language_column: str = "language"
        # language-to-id mapping used to obtain language embeddings
        lang2id: Dict[str, int] = LANG2ID_15
        # Controls whether language is being read from the data file (which
        # is what happens for finetuning) or being added during processing
        # (which is what happens during pretraining)
        has_language_in_data: bool = False
        # controls whether we train with language embeddings or not
        use_language_embeddings: bool = True

[docs]    @classmethod
    def from_config(cls, config: Config):
        tokenizer = create_component(ComponentType.TOKENIZER, config.tokenizer)
        with PathManager.open(config.vocab_file) as file_path:
            vocab = build_fairseq_vocab(
                dictionary_class=MaskedLMDictionary,
                vocab_file=file_path,
                max_vocab=config.max_vocab,
                min_count=config.min_count,
                special_token_replacements={
                    "<unk>": SpecialTokens.UNK,
                    "<pad>": SpecialTokens.PAD,
                    "</s>": SpecialTokens.EOS,
                    "<mask>": SpecialTokens.MASK,
                },
            )
        return cls(
            columns=config.columns,
            vocab=vocab,
            tokenizer=tokenizer,
            max_seq_len=config.max_seq_len,
            language_column=config.language_column,
            lang2id=config.lang2id,
            use_language_embeddings=config.use_language_embeddings,
            has_language_in_data=config.has_language_in_data,
        )


    def __init__(
        self,
        columns: List[str] = Config.columns,
        vocab: Vocabulary = None,
        tokenizer: Tokenizer = None,
        max_seq_len: int = Config.max_seq_len,
        language_column: str = Config.language_column,
        lang2id: Dict[str, int] = Config.lang2id,
        use_language_embeddings: bool = Config.use_language_embeddings,
        has_language_in_data: bool = Config.has_language_in_data,
    ) -> None:
        assert len(columns) <= 2, "More than 2 text fields are not supported."

        super().__init__(
            columns=columns, vocab=vocab, tokenizer=tokenizer, max_seq_len=max_seq_len
        )
        self.language_column = language_column
        self.lang2id = lang2id
        self.use_language_embeddings = use_language_embeddings
        self.has_language_in_data = has_language_in_data
        # unlike BERT, XLM uses the EOS token for both beginning and end of
        # sentence
        self.bos_token = self.vocab.eos_token
        self.default_language = "en"

    @property
    def column_schema(self):
        schema = super().column_schema
        if self.has_language_in_data:
            schema += [(self.language_column, str)]
        return schema

    @lazy_property
    def tensorizer_script_impl(self):
        languages = [0] * (max(list(self.lang2id.values())) + 1)
        for k, v in self.lang2id.items():
            languages[v] = k
        return self.__TENSORIZER_SCRIPT_IMPL__(
            tokenizer=self.tokenizer,
            vocab=self.vocab,
            language_vocab=languages,
            max_seq_len=self.max_seq_len,
            default_language=self.default_language,
        )

[docs]    def get_lang_id(self, row: Dict, col: str) -> int:
        # generate lang embeddings. if training without lang embeddings, use
        # the first language as the lang_id (there will always be one lang)
        if self.use_language_embeddings:
            lang = row[col]
            assert lang in self.lang2id, f"language {lang} not supported in {row}"
            lang_id = self.lang2id[lang]
            return lang_id
        else:
            # use En as default
            return self.lang2id.get(self.default_language, 0)


[docs]    def numberize(self, row: Dict) -> Tuple[Any, ...]:
        per_sentence_tokens = [
            self.tokenizer.tokenize(row[column]) for column in self.columns
        ]
        per_sentence_languages = [self.get_lang_id(row, self.language_column)] * len(
            self.columns
        )
        return self.tensorizer_script_impl.numberize(
            per_sentence_tokens, per_sentence_languages
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.data_structures.annotation

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import re
from typing import Any, List, Tuple, Union


OPEN = "["
CLOSE = "]"
ESCAPE = "\\"
INTENT_PREFIX = "IN:"
SLOT_PREFIX = "SL:"
OOD_TOKEN = "outOfDomain"
COMBINATION_INTENT_LABEL = INTENT_PREFIX + "COMBINE"
COMBINATION_SLOT_LABEL = SLOT_PREFIX + "COMBINE"
SHIFT = "SHIFT"
REDUCE = "REDUCE"

INVALID_TREE_STR = "[IN:INVALID_TREE placeholder]"
SEQLOGICAL_LOTV_TOKEN = "0"


[docs]def is_valid_nonterminal(node_label: str) -> bool:
    return node_label.startswith(INTENT_PREFIX) or node_label.startswith(SLOT_PREFIX)



[docs]def is_intent_nonterminal(node_label: str) -> bool:
    return node_label.startswith(INTENT_PREFIX)



[docs]def is_slot_nonterminal(node_label: str) -> bool:
    return node_label.startswith(SLOT_PREFIX)



[docs]def is_unsupported(node_label: str) -> bool:
    return (
        is_intent_nonterminal(node_label)
        and node_label.lower().find("unsupported", 0) > 0
    )



[docs]def escape_brackets(string: str) -> str:
    return re.sub(rf"([\{OPEN}\{CLOSE}\{ESCAPE}])", rf"\{ESCAPE}\1", string)



"""
A data structure for an Intents and Slots annotation:
Each Node has type (Root, Intent, or Token), a pointer to its parent, and
a list of its children. Token's children == None

Annotation.validate_tree() will check for valid nesting.

However, this class is intended not for validation but for annotator agreement
calculations.
"""


[docs]class Annotation:
    def __init__(
        self,
        annotation_string: str,
        utterance: str = "",
        brackets: str = OPEN + CLOSE,
        combination_labels: bool = True,
        add_dict_feat: bool = False,
        accept_flat_intents_slots: bool = False,
    ) -> None:
        super(Annotation, self).__init__()
        self.OPEN = brackets[0]
        self.CLOSE = brackets[1]
        self.combination_labels = combination_labels

        # Expected annotation_string (tab-separated):
        # intent, slots, utterance, sparse_feat, seqlogical
        # OR only seqlogical
        parts = annotation_string.rstrip().split("\t")
        if len(parts) == 5:
            [_, _, utterance, sparse_feat, self.seqlogical] = parts
        elif len(parts) == 1:
            [self.seqlogical] = parts
        else:
            raise ValueError("Cannot parse annotation_string")

        self.tree = Tree(
            self.build_tree(accept_flat_intents_slots), combination_labels, utterance
        )
        self.root: Root = self.tree.root

[docs]    def build_tree(self, accept_flat_intents_slots: bool = False):
        root = Root()
        node_stack: List[Any] = [root]
        curr_chars: List[str] = []
        token_count = 0
        expecting_label = False
        it = iter(self.seqlogical)

        while True:
            char = next(it, None)
            if char is None:
                break

            if char.isspace() or char in (OPEN, CLOSE):
                if curr_chars:
                    word = "".join(curr_chars)
                    curr_chars = []
                    parent = node_stack[-1]
                    if expecting_label:
                        if word.startswith(INTENT_PREFIX):
                            node: Union[Intent, Slot, Token] = Intent(word)
                        elif word.startswith(SLOT_PREFIX):
                            node = Slot(word)
                        elif word == OOD_TOKEN:
                            node = Intent(word)
                        elif accept_flat_intents_slots:
                            # Temporary, for compatibility with flat annotations that
                            # does not contain IN:, SL: prefixes. This assumes any child
                            # of ROOT or SLOT must be INTENT, and any child of INTENT
                            # must be SLOT.
                            if isinstance(parent, (Root, Slot)):
                                node = Intent(word)
                            elif isinstance(parent, Intent):
                                node = Slot(word)
                            else:
                                raise ValueError(
                                    "The previous node in node_stack is not of type "
                                    "Root, Intent or Slot."
                                )
                        else:
                            raise ValueError(f"Label {word} must start with IN: or SL:")
                        node_stack.append(node)
                        expecting_label = False
                    else:
                        if isinstance(parent, Root):
                            raise ValueError("Root cannot have a Token as child.")
                        node = Token(word, token_count)
                        token_count += 1
                    parent.children.append(node)
                    node.parent = parent
                if char in (OPEN, CLOSE):
                    if expecting_label:
                        raise ValueError("Invalid tree. No label found after '['.")
                    if char == OPEN:
                        expecting_label = True
                    else:
                        node_stack.pop()
            else:
                if char == ESCAPE:
                    char = next(it, None)
                    if char not in (OPEN, CLOSE, ESCAPE):
                        raise ValueError(
                            f"Escape '{ESCAPE}' followed by none of '{OPEN}', "
                            f"'{CLOSE}', or '{ESCAPE}'."
                        )
                curr_chars.append(char)

        if len(node_stack) != 1:
            raise ValueError("Invalid tree.")

        if len(root.children) > 1 and self.combination_labels:
            comb_intent = Intent(COMBINATION_INTENT_LABEL)
            node_stack.insert(1, comb_intent)
            for child in root.children:
                if type(child) == Intent:
                    comb_slot = Slot(COMBINATION_SLOT_LABEL)
                    comb_slot.parent = comb_intent
                    comb_slot.children.append(child)
                    comb_intent.children.append(comb_slot)
                    child.parent = comb_slot
                else:
                    child.parent = comb_intent
                    comb_intent.children.append(child)
            comb_intent.parent = root
            root.children = [comb_intent]

        return root


    def __str__(self):
        """
        A tab-indented version of the tree.
        strip() removes an extra final newline added during recursion
        """
        return self.tree.__str__()

    def __eq__(self, other):
        return self.tree == other.tree



[docs]class Node:
    def __init__(self, label):
        self.label = label  # The name of the intent, slot, or token
        self.children = []  # the children of this node (Intent, Slot, or Token)
        self.parent = None

[docs]    def list_ancestors(self):
        ancestors = []
        if self.parent:
            if type(self.parent) != Root:
                ancestors.append(self.parent)
                ancestors += self.parent.list_ancestors()
        return ancestors


[docs]    def validate_node(self, *args):
        if self.children:
            for child in self.children:
                child.validate_node(*args)


    # Returns all tokens in the span covered by this node
[docs]    def list_tokens(self):
        tokens = []
        if self.children:
            for child in self.children:
                if type(child) == Token:
                    tokens.append(child.label)
                else:
                    tokens += child.list_tokens()
        return tokens


[docs]    def get_token_span(self):
        """
        0 indexed
        Like array slicing: For the first 3 tokens, returns 0, 3
        """
        indices = self.get_token_indices()
        if len(indices) > 0:
            return min(indices), max(indices) + 1
        else:
            return None


[docs]    def get_token_indices(self):
        indices = []
        if self.children:
            for child in self.children:
                if type(child) == Token:
                    indices.append(child.index)
                else:
                    indices += child.get_token_indices()
        return indices


[docs]    def list_nonTerminals(self):
        """
        Returns all Intent and Slot nodes subordinate to this node
        """
        non_terminals = []
        for child in self.children:
            if type(child) != Root and type(child) != Token:
                non_terminals.append(child)
                non_terminals += child.list_nonTerminals()
        return non_terminals


[docs]    def list_terminals(self):
        """
        Returns all Token nodes
        """
        terminals = []
        for child in self.children:
            if type(child) == Token:
                terminals.append(child)
            else:
                terminals += child.list_terminals()
        return terminals


[docs]    def get_info(self):
        if type(self) == Token:
            return Token_Info(self)
        return Node_Info(self)


[docs]    def flat_str(self):
        string = ""
        if type(self) == Intent or type(self) == Slot:
            string = OPEN
        if type(self) != Root:
            string += escape_brackets(str(self.label)) + " "
        if self.children:
            for child in self.children:
                string += child.flat_str()
        if type(self) == Intent or type(self) == Slot:
            string += CLOSE + " "
        return string


[docs]    def children_flat_str_spans(self):
        string = str(self.get_token_span()) + ":"
        if self.children:
            for child in self.children:
                string += child.flat_str()
        return string


    def __str__(self):
        string = self._recursive_str("", "")
        return string

    def _recursive_str(self, string, spacer):
        string = spacer + str(self.label) + "\n"
        spacer += "\t"

        if self.children:
            for child in self.children:
                string += child._recursive_str(string, spacer)
        return string

    def __eq__(self, other):
        return self.label == other.label and self.children == other.children



[docs]class Root(Node):
    def __init__(self):
        super().__init__("ROOT")

[docs]    def validate_node(self, *args):
        super().validate_node(*args)
        for child in self.children:
            if type(child) == Slot or type(child) == Root:
                raise TypeError(
                    "A root child must be an intent or token: " + self.label
                )
            elif self.parent is not None:
                raise TypeError("A root should not have a parent: " + self.label)


    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return False
        return self.children == other.children



[docs]class Intent(Node):
    def __init__(self, label):
        super().__init__(label)

[docs]    def validate_node(self, *args):
        super().validate_node(*args)
        for child in self.children:
            if type(child) == Intent or type(child) == Root:
                raise TypeError(
                    "An intent child must be a slot or token: " + self.label
                )


    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return False
        return self.label == other.label and self.children == other.children



[docs]class Slot(Node):
    def __init__(self, label):
        super().__init__(label)

[docs]    def validate_node(self, allow_empty_slots=True, *args):
        super().validate_node(*args)
        if not allow_empty_slots:
            if len(self.children) == 0:
                raise TypeError("Empty slot found: " + self.label)

        for child in self.children:
            if type(child) == Slot or type(child) == Root:
                raise TypeError(
                    "An slot child must be an intent or token: " + self.label
                )


    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return False
        return self.label == other.label and self.children == other.children



[docs]class Token(Node):
    def __init__(self, label, index):
        super().__init__(label)
        self.index = index
        self.children = None

[docs]    def validate_node(self, *args):
        if self.children is not None:
            raise TypeError(
                "A token node is terminal and should not \
                    have children: "
                + self.label
                + " "
                + str(self.children)
            )


[docs]    def remove(self):
        """
        Removes this token from the tree
        """
        self.parent.children.remove(self)
        self.parent = None


    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return False
        return self.label == other.label and self.index == other.index



[docs]class Token_Info:
    """
    This class extracts the essential information for a token for use in rules.
    """

    def __init__(self, node):

        self.token_word = node.label

        self.parent_label = self.get_parent(node)

        self.ancestors = [a.label for a in node.list_ancestors()]

        self.prior_token = None
        prior = node.get_prior_token()
        if prior:
            self.prior_token = prior.label

        self.next_token = None
        next_token = node.get_next_token()
        if next_token:
            self.next_token = next_token.label

[docs]    def get_parent(self, node):
        if node.parent and type(node.parent) != Root:
            return node.parent.label
        return None


    def __str__(self):
        result = []
        result.append("Token Info:")
        result.append("Token Word: " + self.token_word)
        result.append("Previous Token: " + str(self.prior_token))
        result.append("Next Token: " + str(self.next_token))
        result.append("Parent: " + str(self.parent_label))
        result.append("Ancestors: " + ", ".join(self.ancestors))
        return "\n".join(result)



[docs]class Node_Info:
    """
    This class extracts the essential information for a mode, for use in rules.
    """

    def __init__(self, node):
        self.label = node.label
        # This is all descendent tokens, not just immediate children tokens
        self.tokens = node.list_tokens()
        # If no parent, None
        self.parent_label = self.get_parent(node)

        # only look at slot or intent children
        self.children = []
        for a in node.children:
            if (type(a) == Slot) or (type(a) == Intent):
                self.children.append(a.label)

        self.token_indices = node.get_token_indices()
        self.ancestors = [a.label for a in node.list_ancestors()]
        # This is only non-temrinal descendents. Did you want tokens too?
        self.descendents = [d.label for d in node.list_nonTerminals()]
        self.prior_token = None
        prior = node.get_prior_token()
        if prior:
            self.prior_token = prior.label
        if type(node) == Token:
            self.label_type = "TOKEN"
        elif type(node) == Intent:
            self.label_type = "INTENT"
        elif type(node) == Slot:
            self.label_type = "SLOT"

        # same span as parent
        self.same_span = self.get_same_span(node)

[docs]    def get_same_span(self, node):
        if node.parent:
            if set(node.parent.list_tokens()) == set(node.list_tokens()):
                return True
        return False


[docs]    def get_parent(self, node):
        if node.parent and type(node.parent) != Root:
            return node.parent.label
        return None


    def __str__(self):
        result = []
        result.append("Info:")
        result.append("Label: " + self.label)
        result.append("Tokens: " + " ".join(self.tokens))
        result.append(
            "Token Indicies: " + ", ".join([str(i) for i in self.token_indices])
        )
        result.append("Prior Token: " + str(self.prior_token))
        result.append("Parent: " + str(self.parent_label))
        result.append("Children: " + ", ".join(self.children))
        result.append("Ancestors: " + ", ".join(self.ancestors))
        result.append("Descendents: " + ", ".join(self.descendents))
        result.append("Label Type: " + str(self.label_type))
        result.append("Same Span: " + str(self.same_span))
        return "\n".join(result)



[docs]class Tree:
    def __init__(
        self,
        root: Root,
        combination_labels: bool,
        utterance: str = "",
        validate_tree: bool = True,
    ) -> None:
        self.root = root
        self.combination_labels = combination_labels
        if validate_tree:
            try:
                self.validate_tree()
            except ValueError as v:
                raise ValueError(
                    "Tree validation failed: {}. \n".format(v)
                    + "Utterance is: {}".format(utterance)
                )

[docs]    def validate_tree(self, allow_empty_slots=True):
        """
        This is a method for checking that roots/intents/slots are
        nested correctly.
        Root( Intent( Slot( Intent( Slot, etc.) ) ) )
        """

        try:
            if self.combination_labels and not len(self.root.children) == 1:
                raise ValueError(
                    """Root should always have one child and not {}.
                    Look into {} and {}""".format(
                        len(self.root.children),
                        COMBINATION_INTENT_LABEL,
                        COMBINATION_SLOT_LABEL,
                    )
                )
            self.recursive_validation(self.root, allow_empty_slots)
        except TypeError as t:
            raise ValueError(
                "Failed validation for {}".format(self.root) + "\n" + str(t)
            )


[docs]    def recursive_validation(self, node, *args):
        node.validate_node(*args)
        for child in node.children:
            child.validate_node(*args)


[docs]    def print_tree(self):
        print(self.flat_str())


[docs]    def flat_str(self):
        return self.root.flat_str()


[docs]    def lotv_str(self):
        """
        LOTV -- Limited Output Token Vocabulary
        We map the terminal tokens in the input to a constant output
        (SEQLOGICAL_LOTV_TOKEN) to make the parsing task easier for models where
        the decoding is decoupled from the input (e.g. seq2seq). This way,
        the model can focus on learning to predict the parse tree,
        rather than waste effort learning to replicate terminal tokens.
        """
        flat_str = self.root.flat_str().split(" ")
        all_tokens = self.list_tokens()
        return " ".join(
            [
                token if token not in all_tokens else SEQLOGICAL_LOTV_TOKEN
                for token in flat_str
            ]
        )


[docs]    def list_tokens(self):
        return self.root.list_tokens()


[docs]    def depth(self):
        # note that this calculation includes Root as part of the tree
        return self._depth(self.root)


    def _depth(self, n):
        if n.children:
            depths = []
            for c in n.children:
                depths.append(self._depth(c))
            return max(depths) + 1
        else:
            return 0

[docs]    def to_actions(self):
        actions = []
        self._to_actions(self.root, actions)
        return actions


    def _to_actions(self, node: Node, actions: List[str]):
        if type(node) == Token:
            actions.append(SHIFT)
            return

        for child in node.children:
            if not type(child) is Token:
                actions.append(child.label)
                self._to_actions(child, actions)
                actions.append(REDUCE)
            else:
                self._to_actions(child, actions)

    def __str__(self):
        """
        A tab-indented version of the tree.
        strip() removes an extra final newline added during recursion
        """
        return self.root.__str__().strip()

    def __repr__(self):
        return str(self)

    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return False
        return self.root == other.root



[docs]class TreeBuilder:
    def __init__(self, combination_labels: bool = True) -> None:
        self.combination_labels = combination_labels
        self.root = Root()
        self.node_stack = [self.root]
        self.token_count = 0
        self.finalzed = False

[docs]    def update_tree(self, action, label):
        assert not self.finalzed, "Cannot update tree since it's finalized"
        if action == REDUCE:
            self.node_stack.pop()
        elif is_valid_nonterminal(action):
            if is_intent_nonterminal(action):
                self.node_stack.append(Intent(label))
            elif is_slot_nonterminal(action):
                self.node_stack.append(Slot(label))
            else:
                raise ValueError("Don't understand action %s" % (action))

            self.node_stack[-1].parent = self.node_stack[-2]
            self.node_stack[-2].children.append(self.node_stack[-1])
        elif action == SHIFT:
            token = Token(label, self.token_count)
            self.token_count += 1
            token.parent = self.node_stack[-1]
            self.node_stack[-1].children.append(token)
        else:
            raise ValueError("Don't understand action %s" % (action))


[docs]    def finalize_tree(self, validate_tree=True):
        return Tree(self.root, self.combination_labels, validate_tree=validate_tree)




[docs]def list_from_actions(
    tokens_str: List[str], actions_vocab: List[str], actions_indices: List[int]
):
    actions_list: List[Tuple[str, Any]] = []
    i = 0
    for action_idx in actions_indices:
        action = actions_vocab[action_idx]
        if action == SHIFT:
            actions_list.append((action, tokens_str[i]))
            i += 1
        elif is_intent_nonterminal(action):
            actions_list.append((INTENT_PREFIX, action.split(INTENT_PREFIX)[1]))
        elif is_slot_nonterminal(action):
            actions_list.append((SLOT_PREFIX, action.split(SLOT_PREFIX)[1]))
        else:
            actions_list.append((action, ""))
    return actions_list





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.data_structures.node

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import AbstractSet, Any, NamedTuple, Optional


[docs]class Span(NamedTuple):
    """
    Span of a node in an intent-slot tree.

    Attributes:
        start: Start position of the node.
        end: End position of the node (exclusive).
    """

    start: int
    end: int



[docs]class Node:
    """
    Node in an intent-slot tree, representing either an intent or a slot.

    Attributes:
        label (str): Label of the node.
        span (Span): Span of the node.
        children (:obj:`set` of :obj:`Node`): Children of the node.
    """

    __slots__ = "label", "span", "children", "text"

    def __init__(
        self,
        label: str,
        span: Span,
        children: Optional[AbstractSet["Node"]] = None,
        text: str = None,
    ) -> None:
        object.__setattr__(self, "label", label)
        object.__setattr__(self, "span", span)
        object.__setattr__(
            self, "children", children if children is not None else set()
        )
        object.__setattr__(self, "text", text)

    def __eq__(self, other: Any) -> bool:
        if not isinstance(other, Node):
            return NotImplemented
        return (
            self.label == other.label  # noqa
            and self.span == other.span  # noqa
            and self.children == other.children  # noqa
            and self.text == other.text  # noqa
        )

[docs]    def get_depth(self) -> int:
        return 1 + max(
            (child.get_depth() for child in self.children), default=0  # noqa
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.featurizer.featurizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, NamedTuple, Optional, Sequence, Tuple

from pytext.config.component import Component, ComponentType
from pytext.config.field_config import FeatureConfig


[docs]class InputRecord(NamedTuple):
    """Input data contract between Featurizer and DataHandler."""

    raw_text: str
    raw_gazetteer_feats: str = ""
    locale: str = ""



[docs]class OutputRecord(NamedTuple):
    """Output data contract between Featurizer and DataHandler."""

    tokens: List[str]
    token_ranges: Optional[List[Tuple[int]]] = None
    gazetteer_feats: Optional[List[str]] = None
    gazetteer_feat_lengths: Optional[List[int]] = None
    gazetteer_feat_weights: Optional[List[float]] = None
    characters: Optional[List[List[str]]] = None
    contextual_token_embedding: Optional[List[List[float]]] = None
    dense_feats: Optional[List[float]] = None



[docs]class Featurizer(Component):
    """
    Featurizer is tasked with performing data preprocessing that should be shared
    between training and inference, namely, tokenization and gazetteer features
    alignment.

    This is an interface whose featurize() method must be implemented so that
    the implemented interface can be used with the appropriate data handler.
    """

    __COMPONENT_TYPE__ = ComponentType.FEATURIZER
    __EXPANSIBLE__ = True

[docs]    @classmethod
    def from_config(cls, config, feature_config: FeatureConfig):
        return cls(config, feature_config)


    def __init__(self, config, feature_config: FeatureConfig) -> None:
        super().__init__(config)
        self.feature_config = feature_config

[docs]    def featurize(self, input_record: InputRecord) -> OutputRecord:
        raise NotImplementedError("Featurizer.featurize() method must be implemented.")


[docs]    def featurize_batch(
        self, input_record_list: Sequence[InputRecord]
    ) -> Sequence[OutputRecord]:
        """Featurize a batch of instances/examples."""
        return [self.featurize(record) for record in input_record_list]


[docs]    def get_sentence_markers(self, locale=None):
        raise NotImplementedError(
            "Featurizer.get_sentence_markers() method must be implemented."
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.featurizer.simple_featurizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import re
from typing import List, Optional, Sequence, Tuple

from pytext.common.constants import VocabMeta
from pytext.config import ConfigBase
from pytext.data.featurizer import Featurizer, InputRecord, OutputRecord


[docs]class SimpleFeaturizer(Featurizer):
    """
    Simple featurizer for basic tokenization and gazetteer feature alignment.
    """

[docs]    class Config(ConfigBase):
        sentence_markers: Optional[Tuple[str, str]] = None
        lowercase_tokens: bool = True
        split_regex: str = r"\s+"
        convert_to_bytes: bool = False


[docs]    def tokenize(self, input_record: InputRecord) -> OutputRecord:
        """Tokenize one instance/example only."""
        tokens: List[str] = []
        token_ranges: List[Tuple[int, int]] = []

        def add_token(text, start, end):
            token = text[start:end]
            if token:
                tokens.append(token)
                token_ranges.append((start, end))

        if self.config.convert_to_bytes:
            start = 0
            text = input_record.raw_text.encode()
            for byte in text:
                tokens.append(chr(byte))
                token_ranges.append((start, start + 1))
                start += 1
        else:
            start = 0
            text = input_record.raw_text
            for sep in re.finditer(self.config.split_regex, text):
                add_token(text, start, sep.start())
                start = sep.end()
            add_token(text, start, len(text))

        if not tokens:
            # Add PAD_TOKEN in case of empty text
            tokens = [VocabMeta.PAD_TOKEN]
        if self.config.lowercase_tokens:
            tokens = list(map(str.lower, tokens))
        if self.config.sentence_markers:
            tokens.insert(0, self.config.sentence_markers[0])
            tokens.append(self.config.sentence_markers[1])

        characters = [list(tok) for tok in tokens]

        # TODO: support remaining features (see OutputRecord)
        return OutputRecord(
            tokens=tokens, token_ranges=token_ranges, characters=characters
        )


[docs]    def tokenize_batch(
        self, input_records: Sequence[InputRecord]
    ) -> Sequence[OutputRecord]:
        return [self.tokenize(in_record) for in_record in input_records]


[docs]    def featurize(self, input_record: InputRecord) -> OutputRecord:
        """Featurize one instance/example only."""
        return self.tokenize(input_record)


[docs]    def featurize_batch(
        self, input_records: Sequence[InputRecord]
    ) -> Sequence[OutputRecord]:
        return [self.featurize(in_record) for in_record in input_records]


[docs]    def get_sentence_markers(self, locale=None):
        return self.config.sentence_markers






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.conllu

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import threading
from typing import Dict, List, Optional, Type

from pytext.data.sources.data_source import RootDataSource, SafeFileWrapper


[docs]class CoNLLUPOSDataSource(RootDataSource):
    """DataSource which loads data from CoNLL-U file."""

[docs]    class Config(RootDataSource.Config):
        #: Name of the language. If not set, languages will be empty.
        language: Optional[str] = None
        #: Filename of training set. If not set, iteration will be empty.
        train_filename: Optional[str] = None
        #: Filename of testing set. If not set, iteration will be empty.
        test_filename: Optional[str] = None
        #: Filename of eval set. If not set, iteration will be empty.
        eval_filename: Optional[str] = None
        #: Field names for the TSV. If this is not set, the first line of each file
        #: will be assumed to be a header containing the field names.
        field_names: Optional[List[str]] = None
        #: The column delimiter. CoNLL-U file default is \t.
        delimiter: str = "\t"


[docs]    @classmethod
    def from_config(cls, config: Config, schema: Dict[str, Type], **kwargs):
        args = config._asdict()
        language = args.pop("language")
        train_filename = args.pop("train_filename")
        test_filename = args.pop("test_filename")
        eval_filename = args.pop("eval_filename")
        train_file = (
            SafeFileWrapper(train_filename, encoding="utf-8", errors="replace")
            if train_filename
            else None
        )
        test_file = (
            SafeFileWrapper(test_filename, encoding="utf-8", errors="replace")
            if test_filename
            else None
        )
        eval_file = (
            SafeFileWrapper(eval_filename, encoding="utf-8", errors="replace")
            if eval_filename
            else None
        )
        return cls(
            language=language,
            train_file=train_file,
            test_file=test_file,
            eval_file=eval_file,
            schema=schema,
            **args,
            **kwargs,
        )


    def __init__(
        self,
        language=None,
        train_file=None,
        test_file=None,
        eval_file=None,
        field_names=None,
        delimiter=Config.delimiter,
        **kwargs,
    ):
        super().__init__(**kwargs)
        self.delimiter = delimiter
        self.language = language
        self._train_file = self._read_file(train_file) if train_file else []
        self._test_file = self._read_file(test_file) if test_file else []
        self._eval_file = self._read_file(eval_file) if eval_file else []

    def _read_file(self, input_file):
        """Reads CoNLL-U file"""
        words, labels = [], []
        for line in input_file.readlines():
            tok = line.strip().split(self.delimiter)
            # skip comment and empty line, yield if we got a sentence
            # CoNLL-U file separates sentences with empty line
            if len(tok) < 2 or line[0] == "#":
                assert len(words) == len(labels)
                if words:
                    yield {"text": words, "label": labels, "language": self.language}
                    words, labels = [], []
            elif tok[0].isdigit():
                word, pos = tok[1], tok[3]
                words.append(word)
                labels.append(pos)
        if len(words) == len(labels) and words:
            yield {"text": words, "label": labels, "language": self.language}

[docs]    def raw_train_data_generator(self):
        return iter(self._train_file)


[docs]    def raw_test_data_generator(self):
        return iter(self._test_file)


[docs]    def raw_eval_data_generator(self):
        return iter(self._eval_file)




[docs]class CoNLLUNERFile:
    def __init__(self, file, delim, lang):
        self.file = file
        self.delimiter = delim
        self.language = lang
        self._access_lock = threading.Lock()

    def __iter__(self):
        can_acquire = self._access_lock.acquire(blocking=False)
        if not can_acquire:
            raise Exception("Concurrent iteration not supported")
        self.file.seek(0)
        try:
            words, labels = [], []
            for line in self.file.readlines():
                line = line.strip()
                tok = line.split(self.delimiter)
                if not line:
                    assert len(words) == len(labels)
                    if words:
                        yield {
                            "text": words,
                            "label": labels,
                            "language": self.language,
                        }
                        words, labels = [], []
                elif len(tok) == 2:
                    word, label = tok
                    words.append(word)
                    labels.append(label)
            if len(words) == len(labels) and words:
                yield {"text": words, "label": labels, "language": self.language}
        finally:
            self._access_lock.release()



[docs]class CoNLLUNERDataSource(CoNLLUPOSDataSource):
    """
    Reads an empty line separated data (word \t label).
    This data source supports datasets for NER tasks
    """

    def _read_file(self, input_file):
        return CoNLLUNERFile(input_file, self.delimiter, self.language)





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.data_source

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import json
import logging
import re
from typing import Any, Dict, List, Type, TypeVar

from pytext.config.component import Component, ComponentType
from pytext.data.utils import shard
from pytext.utils.data import Slot, parse_slot_string
from pytext.utils.file_io import PathManager


Schema = Dict[str, Type]


[docs]class RawExample(dict):
    """A wrapper class for a single example row with a dict interface.
    This is here for any logic we want row objects to have that dicts don't do."""

    def __hash__(self):
        """
        Makes examples hashable. This allows them to be cached. Currently this
        assumes keys (column names) are already hashable, and values are either dicts,
        lists or a type that is already hashable.
        """

        def list_iter(l):
            for item in l:
                if isinstance(item, dict):
                    yield frozenset(dict_iter(item))
                elif isinstance(item, list):
                    yield tuple(list_iter(item))
                else:
                    yield item

        def dict_iter(d):
            for kvp in d.items():
                if isinstance(kvp[1], dict):
                    yield (kvp[0], frozenset(dict_iter(kvp[1])))
                elif isinstance(kvp[1], list):
                    yield (kvp[0], tuple(list_iter(kvp[1])))
                else:
                    yield kvp

        return hash(frozenset(dict_iter(self)))



[docs]class SafeFileWrapper:
    """
    A simple wrapper class for files which allows filedescriptors to be managed
    with normal Python ref counts.
    Without using this, if you create a file in a from_config you will see a warning
    along the lines of "ResourceWarning: self._file is acquired but not always released"
    this is because we're opening a file not in a context manager (with statement).
    We want to do it this way because it lets us pass a file object to the DataSource,
    rather than a filename. This exposes a ton more flexibility and testability, passing
    filenames is one of the paths towards pain.

    However, we don't have a clear resource management system set up for configuration.
    from_config functions are the tool that we have to allow objects to specify how they
    should be created from a configuration, which generally should only happen from the
    command line, whereas in eg. a notebook you should build the objects with
    constructors directly. If building from constructors, you can just open a file and
    pass it, but from_config here needs to create a file object from a configured
    filename. Python files don't close automatically, so you also need a system that
    will close them when the python interpreter shuts down. If you don't, it will print
    a resource warning at runtime, as the interpreter manually closes the filehandles
    (although modern OSs are pretty okay with having open file handles, it's hard for me
    to justify exactly why Python is so strict about this; I think one of the main
    reasons you might actually care is if you have a writeable file handle it might not
    have flushed properly when the C runtime exits, but Python doesn't actually
    distinguish between writeable and non-writeable file handles).

    This class is a wrapper that creates a system for (sort-of) safely closing the file
    handles before the runtime exits. It does this by closing the file when the object's
    deleter is called. Although the python standard doesn't actually make any guarantees
    about when deleters are called, CPython is reference counted and so as an
    mplementation detail will call a deleter whenever the last reference to it is
    removed, which generally will happen to all objects created during program execution
    as long as there aren't reference cycles (I don't actually know off-hand whether the
    cycle collection is run before shutdown, and anyway the cycles would have to include
    objects that the runtime itself maintains pointers to, which seems like you'd have
    to work hard to do and wouldn't do accidentally). This isn't true for other python
    systems like PyPy or Jython which use generational garbage collection and so don't
    actually always call destructors before the system shuts down, but again this is
    only really relevant for mutable files.

    An alternative implementation would be to build a resource management system into
    PyText, something like a function that we use for opening system resources that
    registers the resources and then we make sure are all closed before system shutdown.
    That would probably technically be the right solution, but I didn't really think of
    that first and also it's a bit longer to implement.

    If you are seeing resource warnings on your system, please file a github issue.
    """

    def __init__(self, *args, **kwargs):
        self._file = PathManager.open(*args, **kwargs)

    def __del__(self):
        self._file.close()

    def __iter__(self):
        """Some file utilities check hasattr(o, "__iter__") explicitly."""
        return iter(self._file)

    def __getattr__(self, attr):
        return getattr(self._file, attr)



[docs]class GeneratorIterator:
    """Create an object which can be iterated over multiple times from a
    generator call. Each iteration will call the generator and allow iterating
    over it. This is unsafe to use on generators which have side effects, such
    as file readers; it's up to the callers to safely manage these scenarios.
    """

    def __init__(self, generator, *args, **kwargs):
        self.generator = generator
        self.args = args
        self.kwargs = kwargs

    def __iter__(self):
        return self.generator(*self.args, **self.kwargs)



[docs]class GeneratorMethodProperty:
    """Identify a generator method as a property. This will allow instances to iterate
    over the property multiple times, and not consume the generator. It accomplishes
    this by wrapping the generator and creating multiple generator instances if
    iterated over multiple times.
    """

    def __init__(self, generator):
        self.generator = generator

    def __get__(self, obj, objtype=None):
        return GeneratorIterator(self.generator, obj)



# Use the more typical property decorator style
generator_property = GeneratorMethodProperty


[docs]class DataSource(Component):
    """
    Data sources are simple components that stream data from somewhere using Python's
    iteration interface. It should expose 3 iterators, "train", "test", and "eval".
    Each of these should be able to be iterated over any number of times, and iterating
    over it should yield dictionaries whose values are deserialized python types.

    Simply, these data sources exist as an interface to read through datasets
    in a pythonic way, with pythonic types, and abstract away the form that they are
    stored in.
    """

    __COMPONENT_TYPE__ = ComponentType.DATA_SOURCE
    __EXPANSIBLE__ = True

    def __init__(self, schema: Schema):
        self.schema = schema

[docs]    @generator_property
    def train(self):
        raise NotImplementedError


[docs]    @generator_property
    def test(self):
        raise NotImplementedError


[docs]    @generator_property
    def eval(self):
        raise NotImplementedError




[docs]class ShardedDataSource(DataSource):
    """Base class for sharded data sources."""



[docs]class RowShardedDataSource(ShardedDataSource):
    "Shards a given datasource by row."

    def __init__(self, data_source: DataSource, rank=0, world_size=1):
        super().__init__(data_source.schema)
        self.data_source = data_source
        self.rank = rank
        self.world_size = world_size
        self.eval = data_source.eval
        self.test = data_source.test

[docs]    @generator_property
    def train(self):
        return shard(iter(self.data_source.train), self.rank, self.world_size)


[docs]    @generator_property
    def train_unsharded(self):
        """Used to initialize tensorizer on the intire dataset."""
        return iter(self.data_source.train)




[docs]class RootDataSource(DataSource):
    """A data source which actually loads data from a location. This data source
    needs to be responsible for converting types based on a schema, because it should
    be the only part of the system that actually needs to understand details about
    the underlying storage system.

    RootDataSource presents a simpler abstraction than DataSource where the rows
    are automatically converted to the right DataTypes.

    A RootDataSource should implement `raw_train_data_generator`,
    `raw_test_data_generator`, and `raw_eval_data_generator`. These functions
    should yield dictionaries of raw objects which the loading system can
    convert using the schema loading functions.
    """

    DATA_SOURCE_TYPES = {}

[docs]    class Config(Component.Config):
        #: An optional column mapping, allowing the columns in the raw data source
        #: to not map directly to the column names in the schema. This mapping will
        #: remap names from the raw data source to names in the schema.
        column_mapping: Dict[str, str] = {}


    def __init__(self, schema: Schema, column_mapping: Dict[str, str] = ()):
        super().__init__(schema)
        self.column_mapping = dict(column_mapping)

    def _read_example(self, row):
        example = RawExample()
        for column_name, value in row.items():
            name = self.column_mapping.get(column_name, column_name)
            if name in self.schema:
                example[name] = self.load(value, self.schema[name])
            else:
                continue
        if len(example) != len(self.schema):
            # We might need to re-evaluate this for multi-task training
            logging.warning(
                "Skipping row missing values: row {} -> schema {}".format(
                    list(row.keys()), list(self.schema.keys())
                )
            )
            return None
        return example

    def _convert_raw_source(self, source):
        """Convert a raw iterable source, ie. from
        `DataSource.raw_train_data_generator`, to an iterable that will yield
        `pytext.data.type.DataType` objects according to the schema and the
        converters for this DataSource.
        """
        for row in source:
            example = self._read_example(row)
            if example is None:
                continue
            yield example

[docs]    @classmethod
    def register_type(cls, type):
        # Make sure we don't accidentally use RootDataSource's registry
        if "DATA_SOURCE_TYPES" not in vars(cls):
            cls.DATA_SOURCE_TYPES = {}

        def decorator(fn):
            cls.DATA_SOURCE_TYPES[type] = fn
            return fn

        return decorator


[docs]    def load(self, value, schema_type):
        for cls in type(self).__mro__:
            if schema_type in getattr(cls, "DATA_SOURCE_TYPES", {}):
                converter = cls.DATA_SOURCE_TYPES[schema_type]
                return converter(value)
        else:
            raise Exception(f'Type not registered in data source: "{schema_type}"')


[docs]    def raw_train_data_generator(self):
        """
        Returns a generator that yields the TRAIN data one item at a time
        in a dictionary where each key is a field and the value is of the
        raw type from the source.
        DataSources need to implement this.
        """
        raise NotImplementedError


[docs]    def raw_test_data_generator(self):
        """
        Returns a generator that yields the TEST data one item at a time
        in a dictionary where each key is a field and the value is of the
        raw type from the source.
        DataSources need to implement this.
        """
        raise NotImplementedError


[docs]    def raw_eval_data_generator(self):
        """
        Returns a generator that yields the EVAL data one item at a time
        in a dictionary where each key is a field and the value is of the
        raw type from the source.
        DataSources need to implement this.
        """
        raise NotImplementedError


[docs]    @generator_property
    def train(self):
        return self._convert_raw_source(self.raw_train_data_generator())


[docs]    @generator_property
    def test(self):
        return self._convert_raw_source(self.raw_test_data_generator())


[docs]    @generator_property
    def eval(self):
        return self._convert_raw_source(self.raw_eval_data_generator())




[docs]@RootDataSource.register_type(Any)
@RootDataSource.register_type(str)
def load_text(s):
    return s



[docs]@RootDataSource.register_type(List[Slot])
def load_slots(s):
    return parse_slot_string(s)



Gazetteer = List[Dict[str, Dict[str, float]]]
JSONString = TypeVar("JSONString", str, bytes)


[docs]@RootDataSource.register_type(Gazetteer)
@RootDataSource.register_type(List[str])
@RootDataSource.register_type(List[int])
def load_json(s):
    if isinstance(s, List) and all(isinstance(x, (str, int)) for x in s):
        return s
    return json.loads(s)



[docs]@RootDataSource.register_type(List[float])
def load_float_list(s):
    if isinstance(s, List) and all(isinstance(x, float) for x in s):
        return s
    # replace spaces between float numbers with commas (regex101.com/r/C2705x/1)
    processed = re.sub(r"(?<=[\d.])\s*,?\s+(?=[+-]?[\d.])", ",", s)
    # remove dot not followed with a digit (regex101.com/r/goSmuG/1/)
    processed = re.sub(r"(?<=\d)\.(?![\d])", "", processed)
    try:
        parsed = json.loads(processed)
    except json.decoder.JSONDecodeError as e:
        raise ValueError(
            f"Unable to parse float list `{s}` (normalized to `{processed}`)"
        ) from e
    if not isinstance(parsed, list):
        raise ValueError(f"Expected float list for float feature, got {parsed}")
    return [float(f) for f in parsed]



[docs]@RootDataSource.register_type(JSONString)
def load_json_string(s):
    parsed = json.loads(s)
    if not isinstance(parsed, str):
        raise TypeError(
            "Expected input to be parsed into a string object. "
            + f"Got {type(parsed)} type.\n"
            + f"Original: <<{s}>>, Parsed: <<{parsed}>>"
        )
    return parsed



[docs]@RootDataSource.register_type(float)
def load_float(f):
    return float(f)



[docs]@RootDataSource.register_type(int)
def load_int(x):
    return int(x)





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.dense_retrieval

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import json
import random
from typing import List, Optional

from pytext.data.sources.data_source import DataSource, generator_property
from pytext.utils.file_io import PathManager


[docs]class DenseRetrievalDataSource(DataSource):
    """Data source for DPR (https://github.com/facebookresearch/DPR).

    Expects multiline json for lazy loading and improved memory usage.
    The original DPR files can be converted to multiline json using `jq -c .[]`
    """

    # TODO: Remove assumption that only 1 +ve passage is sample per question.
    DEFAULT_SCHEMA = {"question": str, "positive_ctx": str, "negative_ctxs": List[str]}

[docs]    class Config(DataSource.Config):
        train_filename: Optional[str] = "train-v2.0.json"
        test_filename: Optional[str] = "dev-v2.0.json"
        eval_filename: Optional[str] = "dev-v2.0.json"
        num_negative_ctxs: int = 1
        use_title: bool = True
        use_cache: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, schema=DEFAULT_SCHEMA):
        return cls(
            schema=schema,
            train_filename=config.train_filename,
            test_filename=config.test_filename,
            eval_filename=config.eval_filename,
            num_negative_ctxs=config.num_negative_ctxs,
            use_title=config.use_title,
            use_cache=config.use_cache,
        )


    def __init__(
        self,
        schema,
        train_filename=None,
        test_filename=None,
        eval_filename=None,
        num_negative_ctxs=1,
        use_title=True,
        use_cache=False,
    ):
        super().__init__(schema)
        self.train_filename = train_filename
        self.test_filename = test_filename
        self.eval_filename = eval_filename
        self.num_negative_ctxs = num_negative_ctxs
        self.use_title = use_title
        self.use_cache = use_cache
        self.cache = {}

    @generator_property
    def train(self):
        return self.process_file(self.train_filename, is_train=True)

    @generator_property
    def test(self):
        return self.process_file(self.test_filename, is_train=False)

    @generator_property
    def eval(self):
        return self.process_file(self.eval_filename, is_train=False)

[docs]    def read_file(self, fname):
        if self.use_cache and fname in self.cache:
            for row in self.cache[fname]:
                yield row
        else:
            with PathManager.open(fname) as infile:
                # Code pointer: https://fburl.com/yv8osgvo
                for line in infile:
                    row = json.loads(line)

                    if self.use_cache:
                        self.cache[fname] = self.cache.get(fname, [])
                        self.cache[fname].append(row)

                    yield row


[docs]    def process_file(self, fname, is_train):
        if not fname:
            print("File path is either empty or None. Not unflattening.")
            return
        if not PathManager.exists(fname):
            print(f"{fname} does not exist. Not unflattening.")
            return

        for row in self.read_file(fname):
            question = row["question"]
            positive_ctx = combine_title_text_id(
                row["positive_ctxs"][0], self.use_title
            )

            negative_ctxs = [
                combine_title_text_id(ctx, self.use_title)
                for ctx in row["negative_ctxs"]
            ]

            if not negative_ctxs and row.get("distant_negatives"):
                # use distant_negatives in case we don't have hard negatives
                # it's better to have at least one negative for training
                negative_ctxs = [
                    combine_title_text_id(ctx, self.use_title)
                    for ctx in row["distant_negatives"]
                ]

            if is_train:
                random.shuffle(negative_ctxs)
                if isinstance(question, list):
                    # We can have a list of questions in the training data.
                    # This is to account for paraphrases. We randomly sample a single paraphrases
                    # in every epoch. Thus, with enough epochs all questions should be tried.
                    question = question[random.randint(0, len(question) - 1)]
            else:
                # for non training runs, always take the num_negative_ctxs without shuffling
                # this makes the evaluation and test sets deterministic
                negative_ctxs = negative_ctxs[: self.num_negative_ctxs]

            num_negative_ctx = min(self.num_negative_ctxs, len(negative_ctxs))
            yield {
                "question": question,
                "positive_ctx": positive_ctx,
                "negative_ctxs": negative_ctxs,
                "label": "1",  # Make LabelTensorizer.initialize() happy.
                "num_negative_ctx": num_negative_ctx,
            }




[docs]def combine_title_text_id(ctx, use_title):
    return (
        (ctx["title"], ctx["text"], ctx.get("id", "NULL"))
        if use_title
        else (ctx["text"], ctx.get("id", "NULL"))
    )





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.pandas

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, Optional, Type

from pandas import DataFrame
from pytext.data.sources.data_source import RootDataSource

from .session import SessionDataSource


[docs]class PandasDataSource(RootDataSource):
    """
    DataSource which loads data from a pandas DataFrame.

    Inputs:
        train_df: DataFrame for training

        eval_df: DataFrame for evalu

        test_df: DataFrame for test

        schema: same as base DataSource, define the list of output values with their types

        column_mapping: maps the column names in DataFrame to the name defined in schema

    """

[docs]    class Config(RootDataSource.Config):
        train_df: Optional[DataFrame] = None
        test_df: Optional[DataFrame] = None
        eval_df: Optional[DataFrame] = None


[docs]    @classmethod
    def from_config(cls, config: Config, schema: Dict[str, Type]):
        return cls(
            train_df=config.train_df,
            eval_df=config.eval_df,
            test_df=config.test_df,
            schema=schema,
            column_mapping=config.column_mapping,
        )


    def __init__(
        self,
        train_df: Optional[DataFrame] = None,
        eval_df: Optional[DataFrame] = None,
        test_df: Optional[DataFrame] = None,
        **kwargs
    ):
        super().__init__(**kwargs)
        self.train_df = train_df
        self.eval_df = eval_df
        self.test_df = test_df

[docs]    @staticmethod
    def raw_generator(df: Optional[DataFrame]):
        if df is None:
            yield from ()
        else:
            for _, row in df.iterrows():
                yield row


[docs]    def raw_train_data_generator(self):
        return self.raw_generator(self.train_df)


[docs]    def raw_eval_data_generator(self):
        return self.raw_generator(self.eval_df)


[docs]    def raw_test_data_generator(self):
        return self.raw_generator(self.test_df)




[docs]class SessionPandasDataSource(PandasDataSource, SessionDataSource):
    def __init__(
        self,
        schema: Dict[str, Type],
        id_col: str,
        train_df: Optional[DataFrame] = None,
        eval_df: Optional[DataFrame] = None,
        test_df: Optional[DataFrame] = None,
        column_mapping: Dict[str, str] = (),
    ):
        schema[id_col] = str
        super().__init__(
            schema=schema,
            train_df=train_df,
            test_df=test_df,
            eval_df=eval_df,
            column_mapping=column_mapping,
            id_col=id_col,
        )
        self._validate_schema()





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.session

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from itertools import chain
from typing import List

from pytext.config.serialize import _get_class_type
from pytext.data.sources.data_source import RootDataSource


[docs]class SessionDataSource(RootDataSource):
    """
    Data source for session based data, the input data is organized in sessions,
    each session may have multiple rows. The first column is always the session id.
    Raw input rows are consolidated by session id and returned as one session
    per example
    """

    def __init__(self, id_col, **kwargs):
        self.id_col = id_col
        self.current_id = None
        self.current_session = []
        super().__init__(**kwargs)

    def _validate_schema(self):
        """Make sure the input schema are all list type, which is the return value
        type, and convert it to the actual type (e.g List[T] -> T) when reading the
        raw data from file.
        """
        for k, v in self.schema.items():
            if k != self.id_col:
                assert _get_class_type(v) is list, f"{k} is not a list type!"
                self.schema[k] = v.__args__[0]

[docs]    def merge_session(self, session):
        res = {self.id_col: session[0][self.id_col]}
        for k, v in chain.from_iterable([s.items() for s in session]):
            if k != self.id_col:
                res[k] = res.get(k, [])
                res[k].append(v)
        return res


    def _convert_raw_source(self, source):
        for row in source:
            example = self._read_example(row)
            if example is None:
                continue
            if example[self.id_col] == self.current_id:
                self.current_session.append(example)
            else:
                self.current_id = example[self.id_col]
                session = self.current_session
                self.current_session = [example]
                if session:
                    yield self.merge_session(session)
        self.current_id = None
        session = self.current_session
        self.current_session = []
        if session:
            yield self.merge_session(session)





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.squad

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import json
import math
from random import choice
from typing import List, Optional

from pytext.data.sources.data_source import (
    DataSource,
    JSONString,
    SafeFileWrapper,
    generator_property,
)
from pytext.data.sources.tsv import TSV
from pytext.utils.file_io import PathManager
from pytext.utils.path import get_absolute_path


def _shift_answers(orig_starts, piece_start, piece_end):
    # Re-align answer index for each piece when we split a long document.
    answer_starts = []
    has_answer = False
    for start in orig_starts:
        if start >= piece_start and start < piece_end:
            answer_starts.append(start - piece_start)
            has_answer = True
    return answer_starts, has_answer


def _split_document(
    id,
    doc,
    question,
    answers,
    answer_starts,
    has_answer,
    ignore_impossible,
    max_character_length,
    min_overlap,
):
    pieces = []
    min_overlap = math.floor(max_character_length * min_overlap)
    if has_answer or not ignore_impossible:
        n_pieces = 1 + math.ceil(
            max(0, len(doc) - max_character_length)
            / (max_character_length - min_overlap)
        )
        overlap = (
            math.floor((n_pieces * max_character_length - len(doc)) / (n_pieces - 1))
            if n_pieces > 1
            else 0
        )
        for n in range(n_pieces):
            start, end = (
                n * (max_character_length - overlap),
                (n + 1) * (max_character_length - overlap) + overlap,
            )
            answer_starts, piece_has_answer = _shift_answers(answer_starts, start, end)
            pieces.append(
                {
                    "id": id,
                    "doc": doc[start:end],
                    "question": question,
                    "answers": answers,
                    "answer_starts": answer_starts,
                    "has_answer": str(has_answer and piece_has_answer),
                }
            )
    return pieces


[docs]class SquadDataSource(DataSource):
    """
    Download data from https://rajpurkar.github.io/SQuAD-explorer/
    Will return tuples of (doc, question, answer, answer_start, has_answer)
    """

    __EXPANSIBLE__ = True

    DEFAULT_SCHEMA = {
        "id": int,
        "doc": str,
        "question": str,
        "answers": List[str],
        "answer_starts": List[int],
        "answer_ends": List[int],
        "has_answer": str,
    }

[docs]    class Config(DataSource.Config):
        train_filename: Optional[str] = "train-v2.0.json"
        test_filename: Optional[str] = "dev-v2.0.json"
        eval_filename: Optional[str] = "dev-v2.0.json"
        ignore_impossible: bool = True
        max_character_length: int = 2 ** 20
        min_overlap: float = 0.1  # Expressed as a fraction of the max_character_length.
        delimiter: str = "\t"
        quoted: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, schema=DEFAULT_SCHEMA):
        return cls(
            train_filename=config.train_filename,
            test_filename=config.test_filename,
            eval_filename=config.eval_filename,
            ignore_impossible=config.ignore_impossible,
            max_character_length=config.max_character_length,
            min_overlap=config.min_overlap,
            delimiter=config.delimiter,
            quoted=config.quoted,
        )


    def __init__(
        self,
        train_filename=None,
        test_filename=None,
        eval_filename=None,
        ignore_impossible=Config.ignore_impossible,
        max_character_length=Config.max_character_length,
        min_overlap=Config.min_overlap,
        delimiter=Config.delimiter,
        quoted=Config.quoted,
        schema=DEFAULT_SCHEMA,
    ):
        super().__init__(schema)
        self.train_filename = train_filename
        self.test_filename = test_filename
        self.eval_filename = eval_filename
        self.ignore_impossible = ignore_impossible
        self.max_character_length = max_character_length
        self.min_overlap = min_overlap
        self.delimiter = delimiter
        self.quoted = quoted

[docs]    def process_file(self, fname):
        # Pick which method to use based on extension.
        if fname.split(".")[-1] == "json":
            return self.process_squad_json(fname=fname)
        else:
            return self.process_squad_tsv(fname=fname)


[docs]    def process_squad_json(self, fname):
        if not fname:
            return
        if not PathManager.exists(fname):
            print(f"{fname} does not exist. Not unflattening.")
            return
        with PathManager.open(fname) as infile:
            dump = json.load(infile)

        id = 0
        for article in dump["data"]:
            for paragraph in article["paragraphs"]:
                doc = paragraph["context"]
                for question in paragraph["qas"]:
                    has_answer = not question.get("is_impossible", False)
                    answers = (
                        question["answers"]
                        if has_answer
                        else question["plausible_answers"]
                    )
                    question = question["question"]
                    answer_texts = [answer["text"] for answer in answers]
                    answer_starts = [int(answer["answer_start"]) for answer in answers]
                    for piece_dict in _split_document(
                        id,
                        doc,
                        question,
                        answer_texts,
                        answer_starts,
                        has_answer,
                        self.ignore_impossible,
                        self.max_character_length,
                        self.min_overlap,
                    ):
                        yield piece_dict
                    id += 1


[docs]    def process_squad_tsv(self, fname):
        if not fname:
            print("Empty file name!")
            return

        field_names = ["doc", "question", "answers", "answer_starts", "has_answer"]
        tsv_file = SafeFileWrapper(
            get_absolute_path(fname), encoding="utf-8", errors="replace"
        )
        tsv = TSV(
            tsv_file,
            field_names=field_names,
            delimiter=self.delimiter,
            quoted=self.quoted,
            drop_incomplete_rows=True,
        )

        for id, row in enumerate(tsv):
            parts = (row[f] for f in field_names)
            doc, question, answers, answer_starts, has_answer = parts
            try:
                # if we have paraphrases for question
                question = json.loads(question)
                if isinstance(question, list):
                    question = choice(question)
            except ValueError:
                pass
            answers = json.loads(answers)
            answer_starts = json.loads(answer_starts)

            for piece_dict in _split_document(
                id,
                doc,
                question,
                answers,
                answer_starts,
                has_answer == "True",
                self.ignore_impossible,
                self.max_character_length,
                self.min_overlap,
            ):
                yield piece_dict


    @generator_property
    def train(self):
        return self.process_file(self.train_filename)

    @generator_property
    def test(self):
        return self.process_file(self.test_filename)

    @generator_property
    def eval(self):
        return self.process_file(self.eval_filename)



[docs]class SquadDataSourceForKD(SquadDataSource):
    """
    Squad-like data along with soft labels (logits).
    Will return tuples of (
    doc, question, answer, answer_start, has_answer,
    start_logits, end_logits, has_answer_logits, pad_mask, segment_labels
    )
    """

    def __init__(self, **kwargs):
        kwargs["schema"] = {
            "id": int,
            "doc": JSONString,
            "question": JSONString,
            "answers": List[str],
            "answer_starts": List[int],
            "has_answer": JSONString,
            "start_logits": List[float],
            "end_logits": List[float],
            "has_answer_logits": List[float],
            "pad_mask": List[int],
            "segment_labels": List[int],
        }
        super().__init__(**kwargs)

[docs]    def process_squad_tsv(self, fname):
        # Process SQUAD TSV for KD
        if not fname:
            print("Empty file name!")
            return
        field_names = [
            "id1",
            "doc",
            "question",
            "answers",
            "answer_starts",
            "has_answer",
            "id2",
            "start_logits",
            "end_logits",
            "has_answer_logits",
            "pad_mask",
            "segment_labels",
        ]
        tsv_file = SafeFileWrapper(
            get_absolute_path(fname), encoding="utf-8", errors="replace"
        )
        tsv = TSV(
            tsv_file,
            field_names=field_names,
            delimiter=self.delimiter,
            quoted=self.quoted,
            drop_incomplete_rows=True,
        )

        for id, row in enumerate(tsv):
            parts = (row[f] for f in field_names)
            # All model output for KD are dumped using json serialization.
            (
                id1,
                doc,
                question,
                answers,
                answer_starts,
                has_answer,
                id2,
                start_logits,
                end_logits,
                has_answer_logits,
                pad_mask,
                segment_labels,
            ) = (json.loads(s) for s in parts)
            if isinstance(question, list):
                # if we have paraphrases for question
                question = choice(question)
            for piece_dict in _split_document(
                id,
                doc,
                question,
                answers,
                answer_starts,
                has_answer == "True",
                self.ignore_impossible,
                self.max_character_length,
                self.min_overlap,
            ):
                piece_dict.update(
                    {
                        "start_logits": start_logits,
                        "end_logits": end_logits,
                        "has_answer_logits": has_answer_logits,
                        "pad_mask": pad_mask,
                        "segment_labels": segment_labels,
                    }
                )
                yield piece_dict






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.sources.tsv

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import csv
import logging
import sys
import threading
from typing import Dict, List, Optional, Type

from pytext.utils.path import get_absolute_path

from .data_source import (
    RootDataSource,
    SafeFileWrapper,
    ShardedDataSource,
    generator_property,
)
from .session import SessionDataSource


[docs]class TSV:
    def __init__(
        self,
        file,
        field_names=None,
        delimiter="\t",
        quoted=False,
        drop_incomplete_rows=False,
    ):
        self.file = file
        self.field_names = field_names
        self.delimiter = delimiter
        self.quoted = quoted
        self.drop_incomplete_rows = drop_incomplete_rows
        self.total_rows_count = 0
        self.incomplete_rows_count = 0
        self._access_lock = threading.Lock()
        csv.field_size_limit(sys.maxsize)

    def __iter__(self):
        can_acquire = self._access_lock.acquire(blocking=False)
        if not can_acquire:
            raise Exception("Concurrent iteration not supported")
        self.file.seek(0)
        try:
            reader = csv.DictReader(
                (line.replace("\0", "") for line in self.file),
                fieldnames=self.field_names,
                delimiter=self.delimiter,
                escapechar="\\",
                quoting=csv.QUOTE_MINIMAL if self.quoted else csv.QUOTE_NONE,
            )
            if self.drop_incomplete_rows:
                for row in reader:
                    self.total_rows_count += 1
                    if any(map(lambda v: v is None, row.values())):  # drop!
                        self.incomplete_rows_count += 1
                        continue
                    yield row
            else:
                yield from reader
        finally:
            self._access_lock.release()

    def __del__(self):
        logging.debug("Destroying TSV object")
        logging.debug(f"Total number of rows read: {self.total_rows_count}")
        logging.debug(f"Total number of rows dropped: {self.incomplete_rows_count}")



[docs]class TSVDataSource(RootDataSource):
    """DataSource which loads data from TSV sources. Uses python's csv library."""

[docs]    class Config(RootDataSource.Config):
        #: Filename of training set. If not set, iteration will be empty.
        train_filename: Optional[str] = None
        #: Filename of testing set. If not set, iteration will be empty.
        test_filename: Optional[str] = None
        #: Filename of eval set. If not set, iteration will be empty.
        eval_filename: Optional[str] = None
        #: Field names for the TSV. If this is not set, the first line of each file
        #: will be assumed to be a header containing the field names.
        field_names: Optional[List[str]] = None
        #: The column delimiter passed to Python's csv library. Change to "," for csv.
        delimiter: str = "\t"
        #: Whether the columns can use quotes to include delimiters or not.
        #: Rows with unclosed quotes will be merged with \n inside.
        #: Change to True for quoted csv.
        quoted: bool = False
        # Flag to turn on dropping rows with columns less than the expected
        # number of columns. This prevents passing None/null as column values
        # down to the tensorizer.
        drop_incomplete_rows: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, schema: Dict[str, Type], **kwargs):
        args = config._asdict()
        train_filename = args.pop("train_filename")
        test_filename = args.pop("test_filename")
        eval_filename = args.pop("eval_filename")

        train_file = (
            SafeFileWrapper(
                get_absolute_path(train_filename), encoding="utf-8", errors="replace"
            )
            if train_filename
            else None
        )
        test_file = (
            SafeFileWrapper(
                get_absolute_path(test_filename), encoding="utf-8", errors="replace"
            )
            if test_filename
            else None
        )
        eval_file = (
            SafeFileWrapper(
                get_absolute_path(eval_filename), encoding="utf-8", errors="replace"
            )
            if eval_filename
            else None
        )
        return cls(
            train_file=train_file,
            test_file=test_file,
            eval_file=eval_file,
            schema=schema,
            **args,
            **kwargs,
        )


    def __init__(
        self,
        train_file=None,
        test_file=None,
        eval_file=None,
        field_names=None,
        delimiter=Config.delimiter,
        quoted=Config.quoted,
        drop_incomplete_rows=Config.drop_incomplete_rows,
        **kwargs,
    ):
        super().__init__(**kwargs)
        self._init_tsv(
            field_names,
            delimiter,
            train_file,
            test_file,
            eval_file,
            quoted,
            drop_incomplete_rows,
        )

    def _init_tsv(
        self,
        field_names,
        delimiter,
        train_file,
        test_file,
        eval_file,
        quoted,
        drop_incomplete_rows,
    ):
        def make_tsv(file):
            return TSV(
                file,
                field_names=field_names,
                delimiter=delimiter,
                quoted=quoted,
                drop_incomplete_rows=drop_incomplete_rows,
            )

        self._train_tsv = make_tsv(train_file) if train_file else []
        self._test_tsv = make_tsv(test_file) if test_file else []
        self._eval_tsv = make_tsv(eval_file) if eval_file else []

[docs]    def raw_train_data_generator(self):
        return iter(self._train_tsv)


[docs]    def raw_test_data_generator(self):
        return iter(self._test_tsv)


[docs]    def raw_eval_data_generator(self):
        return iter(self._eval_tsv)




[docs]class MultilingualTSVDataSource(TSVDataSource):
    """
    Data Source for multi-lingual data. The input data can have multiple
    text fields and each field can either have the same language or different
    languages. The `data_source_languages` dict contains the language information
    for each text field and this should match the number of language identifiers
    specified in `language_columns`.
    """

[docs]    class Config(TSVDataSource.Config):
        data_source_languages: Dict[str, List[str]] = {
            "train": ["en"],
            "eval": ["en"],
            "test": ["en"],
        }
        language_columns: List[str] = ["language"]


    def __init__(
        self,
        train_file=None,
        test_file=None,
        eval_file=None,
        field_names=None,
        delimiter=Config.delimiter,
        data_source_languages=Config.data_source_languages,
        language_columns=Config.language_columns,
        **kwargs,
    ):
        super().__init__(
            train_file, test_file, eval_file, field_names, delimiter, **kwargs
        )
        self.data_source_languages = data_source_languages
        self.language_columns = language_columns
        assert len(data_source_languages["train"]) == len(
            self.language_columns
        ), "Number of languages and language columns should be the same."

    def _convert_raw_source(self, source, languages):
        for row in source:
            example = self._read_example(row)
            if example is None:
                continue
            for col, lang in zip(self.language_columns, languages):
                example[col] = lang
            yield example

    @generator_property
    def train(self):
        return self._convert_raw_source(
            self.raw_train_data_generator(), self.data_source_languages["train"]
        )

    @generator_property
    def test(self):
        return self._convert_raw_source(
            self.raw_test_data_generator(), self.data_source_languages["test"]
        )

    @generator_property
    def eval(self):
        return self._convert_raw_source(
            self.raw_eval_data_generator(), self.data_source_languages["eval"]
        )



[docs]class BlockShardedTSV:
    """Take a TSV file, split into N pieces (by byte location) and return
    an iterator on one of the pieces.  The pieces are equal by byte size,
    not by number of rows.  Thus, care needs to be taken when using this
    for distributed training, otherwise number of batches for different
    workers might be different.
    """

    def __init__(
        self,
        file,
        field_names=None,
        delimiter="\t",
        quoted=False,
        block_id=0,
        num_blocks=1,
        drop_incomplete_rows=False,
    ):
        self.file = file
        self.field_names = field_names
        self.delimiter = delimiter
        self.quoted = quoted
        self.block_id = block_id
        self.num_blocks = num_blocks
        self.drop_incomplete_rows = drop_incomplete_rows
        csv.field_size_limit(sys.maxsize)

    def __iter__(self):
        # (self.begin, self.end) are the pointers to the begin and end
        # of file segment
        self.file.seek(0, 2)
        end = self.file.tell()
        self.begin = self.block_id * end / self.num_blocks
        self.end = (self.block_id + 1) * end / self.num_blocks
        self.file.seek(self.begin, 0)
        # make sure we're at the beginning of a full row
        if self.begin:
            self.file.readline()
        reader = csv.DictReader(
            (line.replace("\0", "") for line in iter(self.file.readline, "")),
            fieldnames=self.field_names,
            delimiter=self.delimiter,
            quoting=csv.QUOTE_MINIMAL if self.quoted else csv.QUOTE_NONE,
        )
        # iterate until we're at the end of segment
        for row in reader:
            if self.file.tell() > self.end:
                break
            if self.drop_incomplete_rows:
                if any(map(lambda v: v is None, row.values())):  # drop!
                    continue
            yield row



[docs]class BlockShardedTSVDataSource(TSVDataSource, ShardedDataSource):
    def __init__(self, rank=0, world_size=1, **kwargs):
        self.rank = rank
        self.world_size = world_size
        # calls init of TSVDataSource
        super().__init__(**kwargs)
        # weird python syntax to call init of ShardedDataSource
        super(TSVDataSource, self).__init__(schema=self.schema)

    def _init_tsv(
        self,
        field_names,
        delimiter,
        train_file,
        test_file,
        eval_file,
        quoted,
        drop_incomplete_rows,
    ):
        def make_tsv(file, rank=0, world_size=1):
            return BlockShardedTSV(
                file,
                field_names=field_names,
                delimiter=delimiter,
                block_id=rank,
                num_blocks=world_size,
                quoted=quoted,
                drop_incomplete_rows=drop_incomplete_rows,
            )

        self._train_tsv = (
            make_tsv(train_file, self.rank, self.world_size) if train_file else []
        )
        self._test_tsv = make_tsv(test_file) if test_file else []
        self._eval_tsv = make_tsv(eval_file) if eval_file else []
        self._train_unsharded = (
            TSV(train_file, field_names=field_names, delimiter=delimiter, quoted=quoted)
            if train_file
            else []
        )

    @generator_property
    def train_unsharded(self):
        return iter(self._train_unsharded)



[docs]class SessionTSVDataSource(TSVDataSource, SessionDataSource):
    def __init__(
        self,
        train_file=None,
        test_file=None,
        eval_file=None,
        field_names=None,
        **kwargs,
    ):
        # requires first column to be the session id
        assert len(field_names) >= 2, "should specify at least 2 columns"
        super().__init__(
            train_file=train_file,
            test_file=test_file,
            eval_file=eval_file,
            field_names=field_names,
            id_col=field_names[0],
            **kwargs,
        )
        self.schema[self.id_col] = str
        self.field_names = field_names
        self._validate_schema()





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.batch_sampler_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest

from pytext.data import (
    AlternatingRandomizedBatchSampler,
    EvalBatchSampler,
    RandomizedBatchSampler,
    RoundRobinBatchSampler,
)


[docs]class BatchSamplerTest(unittest.TestCase):
[docs]    def setUp(self):
        self.iteratorA = ["1", "2", "3", "4", "5"]
        self.iteratorB = ["a", "b", "c"]
        self.iter_dict = {"A": self.iteratorA, "B": self.iteratorB}

        self.iteratorC = ["d", "e", "f"]
        self.iteratorD = ["6", "7", "8", "9", "10"]
        self.alternating_iter_dict = {
            "A": self.iteratorA,
            "B": self.iteratorB,
            "C": self.iteratorC,
            "D": self.iteratorD,
        }


[docs]    def test_round_robin_batch_sampler(self):

        # no iter_to_set_epoch
        round_robin_iterator = RoundRobinBatchSampler().batchify(self.iter_dict)
        expected_items = ["1", "a", "2", "b", "3", "c", "4"]
        self._check_iterator(round_robin_iterator, expected_items)

        # iter_to_set_epoch = "A"
        round_robin_iterator = RoundRobinBatchSampler(iter_to_set_epoch="A").batchify(
            self.iter_dict
        )
        expected_items = ["1", "a", "2", "b", "3", "c", "4", "a", "5", "b"]
        self._check_iterator(round_robin_iterator, expected_items)


[docs]    def test_eval_batch_sampler(self):
        eval_iterator = EvalBatchSampler().batchify(self.iter_dict)
        expected_items = ["1", "2", "3", "4", "5", "a", "b", "c"]
        self._check_iterator(eval_iterator, expected_items)


[docs]    def test_prob_batch_sampler(self):
        sampler = RandomizedBatchSampler(unnormalized_iterator_probs={"A": 1, "B": 0})

        prob_iterator = self._truncate(iter(sampler.batchify(self.iter_dict)), 8)
        expected_items = ["1", "2", "3", "4", "5", "1", "2", "3"]
        self._check_iterator(prob_iterator, expected_items)
        prob_iterator = self._truncate(iter(sampler.batchify(self.iter_dict)), 8)
        expected_items = ["4", "5", "1", "2", "3", "4", "5", "1"]
        self._check_iterator(prob_iterator, expected_items)

        sampler = RandomizedBatchSampler(unnormalized_iterator_probs={"A": 0, "B": 1})
        prob_iterator = self._truncate(sampler.batchify(self.iter_dict), 5)
        expected_items = ["a", "b", "c", "a", "b"]
        self._check_iterator(prob_iterator, expected_items)
        prob_iterator = self._truncate(sampler.batchify(self.iter_dict), 5)
        expected_items = ["c", "a", "b", "c", "a"]
        self._check_iterator(prob_iterator, expected_items)


[docs]    def test_alternate_prob_batch_sampler(self):
        sampler = AlternatingRandomizedBatchSampler(
            unnormalized_iterator_probs={"A": 1, "B": 0},
            second_unnormalized_iterator_probs={"C": 0, "D": 1},
        )

        prob_iterator = self._truncate(
            iter(sampler.batchify(self.alternating_iter_dict)), 12
        )
        expected_items = ["1", "6", "2", "7", "3", "8", "4", "9", "5", "10", "1", "6"]
        self._check_iterator(prob_iterator, expected_items)
        prob_iterator = self._truncate(
            iter(sampler.batchify(self.alternating_iter_dict)), 4
        )
        expected_items = ["2", "7", "3", "8"]
        self._check_iterator(prob_iterator, expected_items)

        sampler = AlternatingRandomizedBatchSampler(
            unnormalized_iterator_probs={"A": 0, "B": 1},
            second_unnormalized_iterator_probs={"C": 1, "D": 0},
        )
        prob_iterator = self._truncate(sampler.batchify(self.alternating_iter_dict), 9)
        expected_items = ["a", "d", "b", "e", "c", "f", "a", "d", "b"]
        self._check_iterator(prob_iterator, expected_items)
        prob_iterator = self._truncate(sampler.batchify(self.alternating_iter_dict), 3)
        expected_items = ["e", "c", "f"]
        self._check_iterator(prob_iterator, expected_items)


    def _check_iterator(self, iterator, expected_items, fixed_order=True):
        actual_items = [item for _, item in iterator]
        if not fixed_order:
            # Order is random, just check that the sorted arrays are equal
            actual_items = sorted(actual_items)
            expected_items = sorted(expected_items)
        self.assertListEqual(actual_items, expected_items)

    def _truncate(self, items, length):
        for _ in range(length):
            yield next(items)





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.data_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest

from pytext.common.constants import RawExampleFieldName, Stage
from pytext.data import Batcher, Data, PoolingBatcher
from pytext.data.data import RowData
from pytext.data.sources import RawExample
from pytext.data.sources.data_source import SafeFileWrapper
from pytext.data.sources.tsv import TSVDataSource
from pytext.data.tensorizers import LabelTensorizer, TokenTensorizer
from pytext.data.utils import pad
from pytext.utils import precision
from pytext.utils.test import import_tests_module


tests_module = import_tests_module()


[docs]class DataTest(unittest.TestCase):
[docs]    def setUp(self):
        self.data_source = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("train_dense_features_tiny.tsv")),
            SafeFileWrapper(tests_module.test_file("test_dense_features_tiny.tsv")),
            eval_file=None,
            field_names=["label", "slots", "text", "dense"],
            schema={"text": str, "label": str},
        )

        self.tensorizers = {
            "tokens": TokenTensorizer(text_column="text"),
            "labels": LabelTensorizer(label_column="label", allow_unknown=True),
        }


[docs]    def test_create_data_no_batcher_provided(self):
        data = Data(self.data_source, self.tensorizers)
        batches = list(data.batches(Stage.TRAIN))
        # We should have made at least one non-empty batch
        self.assertTrue(batches)
        raw_batch, batch = next(iter(batches))
        self.assertTrue(batch)


[docs]    def test_create_batches(self):
        data = Data(self.data_source, self.tensorizers, Batcher(train_batch_size=16))
        batches = list(data.batches(Stage.TRAIN))
        self.assertEqual(1, len(batches))
        raw_batch, batch = next(iter(batches))
        self.assertEqual(set(self.tensorizers), set(batch))
        tokens, seq_lens, _ = batch["tokens"]
        self.assertEqual(10, len(raw_batch))
        self.assertEqual(
            {"text", "label", RawExampleFieldName.ROW_INDEX}, set(raw_batch[0])
        )
        self.assertEqual((10,), seq_lens.size())
        self.assertEqual((10,), batch["labels"].size())
        self.assertEqual({"tokens", "labels"}, set(batch))
        self.assertEqual(10, len(tokens))


[docs]    def test_create_batches_different_tensorizers(self):
        tensorizers = {"tokens": TokenTensorizer(text_column="text")}
        data = Data(self.data_source, tensorizers, Batcher(train_batch_size=16))
        batches = list(data.batches(Stage.TRAIN))
        self.assertEqual(1, len(batches))
        raw_batch, batch = next(iter(batches))
        self.assertEqual({"tokens"}, set(batch))
        tokens, seq_lens, _ = batch["tokens"]
        self.assertEqual((10,), seq_lens.size())
        self.assertEqual(10, len(tokens))


[docs]    def test_data_initializes_tensorsizers(self):
        tensorizers = {
            "tokens": TokenTensorizer(text_column="text"),
            "labels": LabelTensorizer(label_column="label"),
        }
        # verify TokenTensorizer isn't in an initialized state yet
        assert tensorizers["tokens"].vocab is None
        Data(self.data_source, tensorizers)
        # Tensorizers should have been initialized
        self.assertEqual(49, len(tensorizers["tokens"].vocab))
        self.assertEqual(7, len(tensorizers["labels"].vocab))


[docs]    def test_data_iterate_multiple_times(self):
        data = Data(self.data_source, self.tensorizers)
        batches = data.batches(Stage.TRAIN)
        data1 = list(batches)
        data2 = list(batches)
        # We should have made at least one non-empty batch
        self.assertTrue(data1)
        self.assertTrue(data2)
        _, (batch1, _) = data1[0]
        _, (batch2, _) = data2[0]
        # pytorch tensors don't have equals comparisons, so comparing the tensor
        # dicts is non-trivial, but they should also be equal
        self.assertEqual(batch1, batch2)


[docs]    def test_sort(self):
        data = Data(
            self.data_source,
            self.tensorizers,
            Batcher(train_batch_size=5),
            sort_key="tokens",
        )

        def assert_sorted(batch):
            _, seq_lens, _ = batch["tokens"]
            seq_lens = seq_lens.tolist()
            for i in range(len(seq_lens) - 1):
                self.assertTrue(seq_lens[i] >= seq_lens[i + 1])

        batches = iter(list(data.batches(Stage.TRAIN)))
        first_raw_batch, first_batch = next(batches)
        assert_sorted(first_batch)
        # make sure labels are also in the same order of sorted tokens
        self.assertEqual(
            self.tensorizers["labels"].vocab[first_batch["labels"][1]],
            "alarm/set_alarm",
        )
        self.assertEqual(first_raw_batch[1][RawExampleFieldName.ROW_INDEX], 1)
        second_raw_batch, second_batch = next(batches)
        assert_sorted(second_batch)
        self.assertEqual(
            self.tensorizers["labels"].vocab[second_batch["labels"][1]],
            "alarm/time_left_on_alarm",
        )
        self.assertEqual(second_raw_batch[0][RawExampleFieldName.ROW_INDEX], 6)
        self.assertEqual(second_raw_batch[1][RawExampleFieldName.ROW_INDEX], 5)


[docs]    def test_create_batches_with_cache(self):
        data = Data(
            self.data_source,
            self.tensorizers,
            Batcher(train_batch_size=1),
            in_memory=True,
        )
        list(data.batches(Stage.TRAIN))
        self.assertEqual(10, len(data.numberized_cache[Stage.TRAIN]))

        data1 = Data(
            self.data_source,
            self.tensorizers,
            Batcher(train_batch_size=1),
            in_memory=True,
        )
        with self.assertRaises(Exception):
            # Concurrent iteration not supported
            batches1 = data1.batches(Stage.TRAIN)
            batches2 = data1.batches(Stage.TRAIN)
            for _ in batches1:
                for _ in batches2:
                    continue


[docs]    def test_fp16_padding(self):
        nested_lists = [[1, 2, 3], [4, 5]]
        padded_lists = pad(nested_lists, pad_token=0)
        expected_lists = [[1, 2, 3], [4, 5, 0]]
        self.assertEqual(padded_lists, expected_lists)

        precision.FP16_ENABLED = True
        padded_lists = pad(nested_lists, pad_token=0)
        expected_lists = [[1, 2, 3, 0, 0, 0, 0, 0], [4, 5, 0, 0, 0, 0, 0, 0]]
        self.assertEqual(padded_lists, expected_lists)
        precision.FP16_ENABLED = False




[docs]class BatcherTest(unittest.TestCase):
[docs]    def test_batcher(self):
        data = [
            RowData({"text": "something"}, {"a": i, "b": 10 + i, "c": 20 + i})
            for i in range(10)
        ]
        batcher = Batcher(train_batch_size=3)
        batches = list(batcher.batchify(data))
        self.assertEqual(len(batches), 4)
        self.assertEqual(len(batches[0].raw_data), 3)
        self.assertEqual("something", batches[1].raw_data[0]["text"])
        self.assertEqual(batches[1].numberized["a"], [3, 4, 5])
        self.assertEqual(batches[3].numberized["b"], [19])


[docs]    def test_pooling_batcher(self):
        data = [
            RowData({"text": "something"}, {"a": i, "b": 10 + i, "c": 20 + i})
            for i in range(10)
        ]
        batcher = PoolingBatcher(train_batch_size=3, pool_num_batches=2)
        batches = list(batcher.batchify(data, sort_key=lambda x: x.numberized["a"]))

        self.assertEqual(len(batches), 4)
        a_vals = {a for raw_batch, batch in batches for a in batch["a"]}
        self.assertSetEqual(a_vals, set(range(10)))
        for raw_batch, batch in batches[:2]:
            self.assertEqual([{"text": "something"}] * len(raw_batch), list(raw_batch))
            self.assertGreater(batch["a"][0], batch["a"][-1])
            for a in batch["a"]:
                self.assertLess(a, 6)
        for _, batch in batches[2:]:
            for a in batch["a"]:
                self.assertGreaterEqual(a, 6)




[docs]class RawExampleTest(unittest.TestCase):
[docs]    def test_raw_example_hashable(self):
        example = RawExample()
        example["one"] = 111
        example["two"] = "222"
        example["three"] = [3, 33, [333, 3333], {"33333": 333333}]
        example["four"] = {"4": {"44": [444, 4444]}, "44444": 444444}
        self.assertTrue(hash(example))






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.dynamic_pooling_batcher_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest
from typing import List

from pytext.data.dynamic_pooling_batcher import (
    BatcherSchedulerConfig,
    DynamicPoolingBatcher,
    ExponentialBatcherSchedulerConfig,
    ExponentialDynamicPoolingBatcher,
    LinearDynamicPoolingBatcher,
)
from pytext.data.sources import RawExample
from pytext.utils.test import import_tests_module


tests_module = import_tests_module()


[docs]class DynamicPoolingBatcherTest(unittest.TestCase):
    @classmethod
    def _get_dataset(cls, dataset_size: int) -> List[RawExample]:
        return [([], {})] * dataset_size

[docs]    def test_linear_scheduler(self):
        data = DynamicPoolingBatcherTest._get_dataset(dataset_size=100)

        batch_scheduler_config = BatcherSchedulerConfig(
            start_batch_size=32, end_batch_size=256, epoch_period=5, step_size=1
        )

        batcher_config = DynamicPoolingBatcher.Config(
            train_batch_size=1,
            eval_batch_size=1,
            test_batch_size=1,
            pool_num_batches=1,
            num_shuffled_pools=1,
            scheduler_config=batch_scheduler_config,
        )

        batcher = LinearDynamicPoolingBatcher.from_config(batcher_config)

        # epoch 1
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 32)

        # epoch 2
        # new size ()(256-32) / 5) + 32 = 76.8 ~ 77
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 77)


[docs]    def test_exponential_scheduler(self):
        data = DynamicPoolingBatcherTest._get_dataset(dataset_size=100)

        batch_scheduler_config = ExponentialBatcherSchedulerConfig(
            start_batch_size=32,
            end_batch_size=256,
            epoch_period=5,
            step_size=1,
            gamma=2,
        )

        batcher_config = ExponentialDynamicPoolingBatcher.Config(
            train_batch_size=1,
            eval_batch_size=1,
            test_batch_size=1,
            pool_num_batches=1,
            num_shuffled_pools=1,
            scheduler_config=batch_scheduler_config,
        )

        batcher = ExponentialDynamicPoolingBatcher.from_config(batcher_config)

        # epoch 1
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 32)

        # epoch 2
        # new size 32 * 2^1 = 64
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 64)


[docs]    def test_batch_size_greater_than_data(self):
        data = DynamicPoolingBatcherTest._get_dataset(dataset_size=50)

        batch_scheduler_config = ExponentialBatcherSchedulerConfig(
            start_batch_size=32,
            end_batch_size=256,
            epoch_period=5,
            step_size=1,
            gamma=2,
        )

        batcher_config = ExponentialDynamicPoolingBatcher.Config(
            train_batch_size=1,
            eval_batch_size=1,
            test_batch_size=1,
            pool_num_batches=1,
            num_shuffled_pools=1,
            scheduler_config=batch_scheduler_config,
        )

        batcher = ExponentialDynamicPoolingBatcher.from_config(batcher_config)

        # epoch 1
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 32)

        # epoch 2
        # new size 32 * 2^1 = 64 / 8 = 8
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 50)


[docs]    def end_of_scheduler(self):
        data = DynamicPoolingBatcherTest._get_dataset(dataset_size=300)

        batch_scheduler_config = ExponentialBatcherSchedulerConfig(
            start_batch_size=32,
            end_batch_size=256,
            epoch_period=2,
            step_size=4,
            gamma=2,
        )

        batcher_config = ExponentialDynamicPoolingBatcher.Config(
            train_batch_size=1,
            eval_batch_size=1,
            test_batch_size=1,
            pool_num_batches=1,
            num_shuffled_pools=1,
            scheduler_config=batch_scheduler_config,
        )

        batcher = ExponentialDynamicPoolingBatcher.from_config(batcher_config)

        # epoch 1
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 32)

        # pass N epochs
        no_op_epochs = 4
        _ = [[item for item in batcher.batchify(data)] for _ in range(no_op_epochs)]

        # after period is passed, batch size should be max batch size
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 256)


[docs]    def test_step_size(self):
        data = DynamicPoolingBatcherTest._get_dataset(dataset_size=64)

        batch_scheduler_config = ExponentialBatcherSchedulerConfig(
            start_batch_size=32,
            end_batch_size=256,
            epoch_period=2,
            step_size=2,
            gamma=2,
        )

        batcher_config = ExponentialDynamicPoolingBatcher.Config(
            train_batch_size=1,
            eval_batch_size=1,
            test_batch_size=1,
            pool_num_batches=1,
            num_shuffled_pools=1,
            scheduler_config=batch_scheduler_config,
        )

        batcher = ExponentialDynamicPoolingBatcher.from_config(batcher_config)

        # epoch 1
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 32)

        # epoch 2
        # no op on batch size
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 32)

        # epoch 3
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 64)

        # epoch 4
        # no op on batch size
        batches = [item for item in batcher.batchify(data)]
        self.assertEqual(len(batches[0].raw_data), 64)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.mask_tensorizers_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import types
import unittest
from typing import List

from pytext.data.masked_tensorizer import MaskedTokenTensorizer
from pytext.data.masked_util import (
    MaskEverything,
    RandomizedMaskingFunction,
    TreeMask,
)
from pytext.data.sources.data_source import SafeFileWrapper
from pytext.data.sources.tsv import TSVDataSource
from pytext.utils.test import import_tests_module


tests_module = import_tests_module()


[docs]class MaskTensorizersTest(unittest.TestCase):
[docs]    def setUp(self):
        self.data = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("compositional_seq2seq_unit.tsv")),
            test_file=None,
            eval_file=None,
            field_names=["text", "seqlogical"],
            schema={"text": str, "seqlogical": str},
        )
        self.masked_tensorizer = MaskedTokenTensorizer.from_config(
            MaskedTokenTensorizer.Config(
                column="seqlogical", masking_function=TreeMask.Config()
            )
        )
        self._initialize_tensorizer(self.masked_tensorizer)


    def _initialize_tensorizer(self, tensorizer, data=None):
        if data is None:
            data = self.data
        init = tensorizer.initialize()
        init.send(None)  # kick
        for row in data.train:
            init.send(row)
        init.close()

[docs]    def test_basic_tree_masking(self):

        rows = [
            {
                "text": "delays in tempe",
                "seqlogical": "[in:get_info_traffic delays in [sl:location tempe ] ]",
            },
            {
                "text": "find me the quickest route home",
                "seqlogical": "[in:get_directions find me the quickest route [sl:destination [in:get_location_home home ] ] ]",
            },
        ]

        vocab = self.masked_tensorizer.vocab
        masked_results = self.masked_tensorizer.tensorize(
            [self.masked_tensorizer.numberize(row) for row in rows]
        )

        all_tokens, _, _, all_masked_source, all_masked_target = masked_results
        for tokens, masked_source, masked_target in zip(
            all_tokens, all_masked_source, all_masked_target
        ):
            assert len(masked_source) == len(masked_target)
            assert len(tokens) == len(masked_target)
            for i in range(len(masked_source)):
                # For masked tokens, dec_target is real target tokens
                if masked_source[i] == vocab.get_mask_index():
                    assert masked_target[i] == tokens[i], (
                        str(masked_target[i]) + " != " + str(tokens[i])
                    )
                # For unmasked, target is pad token
                elif masked_source[i] != vocab.get_mask_index():
                    assert masked_target[i] == vocab.get_pad_index()


[docs]    def test_mask_at_depth_k(self):
        rows = [
            {
                "text": "find me the quickest route home",
                "seqlogical": "[in:get_directions find me the quickest route [sl:destination [in:get_location_home home ] ] ]",
            }
        ]

        vocab = self.masked_tensorizer.vocab

        def should_mask(self, depth=1):
            if depth == 3:
                return True
            else:
                return False

        self.masked_tensorizer.mask.should_mask = types.MethodType(
            should_mask, self.masked_tensorizer.mask
        )
        masked_results = self.masked_tensorizer.tensorize(
            [self.masked_tensorizer.numberize(row) for row in rows]
        )

        all_tokens, _, _, all_masked_source, _all_masked_target = masked_results
        _, masked_source = (all_tokens[0], all_masked_source[0])
        masked_source_tokens: List[str] = [vocab[tok] for tok in masked_source]
        self.assertEqual(
            masked_source_tokens,
            [
                "[in:get_directions",
                "find",
                "me",
                "the",
                "quickest",
                "route",
                "[sl:destination",
                vocab[vocab.get_mask_index()],
                vocab[vocab.get_mask_index()],
                vocab[vocab.get_mask_index()],
                "]",
                "]",
            ],
        )


[docs]    def test_tree_mask_with_bos_eos(self):
        rows = [
            {
                "text": "find me the quickest route home",
                "seqlogical": "[in:get_directions find me the quickest route [sl:destination [in:get_location_home home ] ] ]",
            }
        ]

        masked_tensorizer = MaskedTokenTensorizer.from_config(
            MaskedTokenTensorizer.Config(
                column="seqlogical",
                masking_function=TreeMask.Config(),
                add_bos_token=True,
                add_eos_token=True,
            )
        )

        self._initialize_tensorizer(masked_tensorizer)

        vocab = masked_tensorizer.vocab

        def should_mask(self, depth=1):
            if depth == 3:
                return True
            else:
                return False

        masked_tensorizer.mask.should_mask = types.MethodType(
            should_mask, masked_tensorizer.mask
        )
        masked_results = masked_tensorizer.tensorize(
            [masked_tensorizer.numberize(row) for row in rows]
        )

        all_tokens, _, _, all_masked_source, _all_masked_target = masked_results
        _, masked_source = (all_tokens[0], all_masked_source[0])
        masked_source_tokens: List[str] = [vocab[tok] for tok in masked_source]
        self.assertEqual(
            masked_source_tokens,
            [
                vocab.bos_token,
                "[in:get_directions",
                "find",
                "me",
                "the",
                "quickest",
                "route",
                "[sl:destination",
                vocab.mask_token,
                vocab.mask_token,
                vocab.mask_token,
                "]",
                "]",
                vocab.eos_token,
            ],
        )


[docs]    def test_mask_all(self):
        rows = [
            {
                "text": "find me the quickest route home",
                "seqlogical": "[in:get_directions find me the quickest route [sl:destination [in:get_location_home home ] ] ]",
            }
        ]

        masked_tensorizer = MaskedTokenTensorizer.from_config(
            MaskedTokenTensorizer.Config(
                column="seqlogical", masking_function=MaskEverything.Config()
            )
        )

        self._initialize_tensorizer(masked_tensorizer)

        vocab = masked_tensorizer.vocab
        masked_results = masked_tensorizer.tensorize(
            [masked_tensorizer.numberize(row) for row in rows]
        )

        all_tokens, _, _, all_masked_source, _all_masked_target = masked_results
        _, masked_source = (all_tokens[0], all_masked_source[0])
        masked_tokens: List[str] = [vocab[tok] for tok in masked_source]
        self.assertEqual(
            masked_tokens, [vocab[vocab.get_mask_index()]] * len(masked_tokens)
        )


[docs]    def test_mask_random(self):
        rows = [
            {
                "text": "find me the quickest route home",
                "seqlogical": "[in:get_directions find me the quickest route [sl:destination [in:get_location_home home ] ] ]",
            }
        ]

        masked_tensorizer = MaskedTokenTensorizer.from_config(
            MaskedTokenTensorizer.Config(
                column="seqlogical",
                masking_function=RandomizedMaskingFunction.Config(seed=2),
            )
        )

        self._initialize_tensorizer(masked_tensorizer)

        vocab = masked_tensorizer.vocab
        masked_results = masked_tensorizer.tensorize(
            [masked_tensorizer.numberize(row) for row in rows]
        )

        all_tokens, _, _, all_masked_source, _all_masked_target = masked_results
        _, masked_source = (all_tokens[0], all_masked_source[0])
        masked_tokens: List[str] = [vocab[tok] for tok in masked_source]
        target: List[str] = [
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            "me",
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            "[sl:destination",
            vocab[vocab.get_mask_index()],
            "home",
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
        ]
        self.assertEqual(masked_tokens, target)


[docs]    def test_mask_no_op(self):
        rows = [
            {
                "text": "find me the quickest route home",
                "seqlogical": "[in:get_directions find me the quickest route [sl:destination [in:get_location_home home ] ] ]",
            }
        ]

        masked_tensorizer = MaskedTokenTensorizer.from_config(
            MaskedTokenTensorizer.Config(
                column="seqlogical",
                masking_function=RandomizedMaskingFunction.Config(seed=2),
            )
        )

        self._initialize_tensorizer(masked_tensorizer)

        vocab = masked_tensorizer.vocab
        masked_results = masked_tensorizer.tensorize(
            [masked_tensorizer.numberize(row) for row in rows]
        )

        all_tokens, _, _, all_masked_source, _all_masked_target = masked_results
        _, masked_source = (all_tokens[0], all_masked_source[0])
        masked_tokens: List[str] = [vocab[tok] for tok in masked_source]
        target: List[str] = [
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            "me",
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            "[sl:destination",
            vocab[vocab.get_mask_index()],
            "home",
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
            vocab[vocab.get_mask_index()],
        ]
        self.assertEqual(masked_tokens, target)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.pandas_data_source_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest

import pandas as pd
from pytext.config.component import ComponentType, create_component
from pytext.data.sources import PandasDataSource


[docs]class PandasDataSourceTest(unittest.TestCase):
[docs]    def test_create_from_config(self):
        source_config = PandasDataSource.Config(
            train_df=pd.DataFrame({"c1": [10, 20, 30], "c2": [40, 50, 60]}),
            eval_df=pd.DataFrame({"c1": [11, 21, 31], "c2": [41, 51, 61]}),
            test_df=pd.DataFrame({"c1": [12, 22, 32], "c2": [42, 52, 62]}),
            column_mapping={"c1": "feature1", "c2": "feature2"},
        )
        ds = create_component(
            ComponentType.DATA_SOURCE,
            source_config,
            schema={"feature1": float, "feature2": float},
        )
        self.assertEqual({"feature1": 10, "feature2": 40}, next(iter(ds.train)))
        self.assertEqual({"feature1": 11, "feature2": 41}, next(iter(ds.eval)))
        self.assertEqual({"feature1": 12, "feature2": 42}, next(iter(ds.test)))
        self.assertEqual(3, len(list(ds.train)))


[docs]    def test_create_data_source(self):
        ds = PandasDataSource(
            train_df=pd.DataFrame({"c1": [10, 20, 30], "c2": [40, 50, 60]}),
            eval_df=pd.DataFrame({"c1": [11, 21, 31], "c2": [41, 51, 61]}),
            test_df=pd.DataFrame({"c1": [12, 22, 32], "c2": [42, 52, 62]}),
            schema={"feature1": float, "feature2": float},
            column_mapping={"c1": "feature1", "c2": "feature2"},
        )
        self.assertEqual({"feature1": 10, "feature2": 40}, next(iter(ds.train)))
        self.assertEqual({"feature1": 11, "feature2": 41}, next(iter(ds.eval)))
        self.assertEqual({"feature1": 12, "feature2": 42}, next(iter(ds.test)))
        self.assertEqual(3, len(list(ds.train)))


[docs]    def test_empty_data(self):
        ds = PandasDataSource(schema={"feature1": float, "feature2": float})
        self.assertEqual(0, len(list(ds.train)))






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.round_robin_batchiterator_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest

from pytext.data.disjoint_multitask_data_handler import RoundRobinBatchIterator


[docs]class RoundRobinBatchIteratorTest(unittest.TestCase):
[docs]    def test_batch_iterator(self):
        iteratorA = [(input, None, {}) for input in ["1", "2", "3", "4", "5"]]
        iteratorB = [(input, None, {}) for input in ["a", "b", "c"]]

        # upsample = True, no iter_to_set_epoch
        round_robin_iterator = RoundRobinBatchIterator(
            {"A": iteratorA, "B": iteratorB}, upsample=True
        )
        expected_items = ["1", "a", "2", "b", "3", "c"]
        self._check_iterator(round_robin_iterator, expected_items)

        # upsample = True, iter_to_set_epoch = "A"
        round_robin_iterator = RoundRobinBatchIterator(
            {"A": iteratorA, "B": iteratorB}, upsample=True, iter_to_set_epoch="A"
        )
        expected_items = ["1", "a", "2", "b", "3", "c", "4", "a", "5", "b"]
        self._check_iterator(round_robin_iterator, expected_items)

        # upsample = False
        round_robin_iterator = RoundRobinBatchIterator(
            {"A": iteratorA, "B": iteratorB}, upsample=False
        )
        expected_items = ["1", "2", "3", "4", "5", "a", "b", "c"]
        self._check_iterator(round_robin_iterator, expected_items, fixed_order=False)


    def _check_iterator(self, iterator, expected_items, fixed_order=True):
        actual_items = [item for item, _, _ in iterator]
        if not fixed_order:
            # Order is random, just check that the sorted arrays are equal
            actual_items = sorted(actual_items)
            expected_items = sorted(expected_items)
        self.assertListEqual(actual_items, expected_items)





          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.simple_featurizer_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import unittest

from pytext.config.field_config import FeatureConfig
from pytext.data.featurizer import InputRecord, SimpleFeaturizer


[docs]class SimpleFeaturizerTest(unittest.TestCase):
[docs]    def setUp(self):
        self.sentence = "Order me a coffee"


[docs]    def test_tokenize(self):
        featurizer = SimpleFeaturizer.from_config(
            SimpleFeaturizer.Config(), FeatureConfig()
        )
        features = featurizer.featurize(InputRecord(raw_text=self.sentence))
        expected_tokens = ["order", "me", "a", "coffee"]
        expected_chars = [list(tok) for tok in expected_tokens]
        self.assertListEqual(features.tokens, expected_tokens)
        self.assertListEqual(features.characters, expected_chars)


[docs]    def test_tokenize_dont_lowercase(self):
        featurizer = SimpleFeaturizer.from_config(
            SimpleFeaturizer.Config(lowercase_tokens=False), FeatureConfig()
        )
        features = featurizer.featurize(InputRecord(raw_text=self.sentence))
        expected_tokens = ["Order", "me", "a", "coffee"]
        expected_chars = [list(tok) for tok in expected_tokens]
        self.assertListEqual(features.tokens, expected_tokens)
        self.assertListEqual(features.characters, expected_chars)


[docs]    def test_convert_to_bytes(self):
        featurizer = SimpleFeaturizer.from_config(
            SimpleFeaturizer.Config(convert_to_bytes=True, lowercase_tokens=False),
            FeatureConfig(),
        )
        features = featurizer.featurize(InputRecord(raw_text=self.sentence))
        expected_tokens = list("Order me a coffee")
        expected_chars = [list(char) for char in expected_tokens]
        self.assertListEqual(features.tokens, expected_tokens)
        self.assertListEqual(features.characters, expected_chars)


[docs]    def test_tokenize_add_sentence_markers(self):
        featurizer = SimpleFeaturizer.from_config(
            SimpleFeaturizer.Config(sentence_markers=("<s>", "</s>")), FeatureConfig()
        )
        tokens = featurizer.featurize(InputRecord(raw_text=self.sentence)).tokens
        self.assertListEqual(tokens, ["<s>", "order", "me", "a", "coffee", "</s>"])


[docs]    def test_split_with_regex(self):
        featurizer = SimpleFeaturizer.from_config(
            SimpleFeaturizer.Config(split_regex=r"[\s,;!.?\"\(\)\-]+"), FeatureConfig()
        )
        sentence = """
            Your bones don't break, mine do. That's clear. Your cells react to
            bacteria and viruses differently than mine. You don't get sick,
            I do. That's also clear. But for some reason, you and I react the
            exact same way to water. We swallow it too fast, we choke. We get
            some in our lungs, we drown. However unreal it may seem, we are
            connected, you and I. We're on the same curve, just on opposite
            ends.
        """
        expected = """
            your bones don't break mine do that's clear your cells react to
            bacteria and viruses differently than mine you don't get sick
            i do that's also clear but for some reason you and i react the
            exact same way to water we swallow it too fast we choke we get
            some in our lungs we drown however unreal it may seem we are
            connected you and i we're on the same curve just on opposite ends
        """.split()
        tokens = featurizer.featurize(InputRecord(raw_text=sentence)).tokens
        self.assertListEqual(expected, tokens)

        sentence = '"Please, buy me a coffee?" He implored-in vain.'
        expected = "please buy me a coffee he implored in vain".split()
        tokens = featurizer.featurize(InputRecord(raw_text=sentence)).tokens
        self.assertListEqual(expected, tokens)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.tensorizers_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest
from typing import List

import numpy as np
import pandas as pd
import torch
from pytext.common.constants import SpecialTokens
from pytext.data.bert_tensorizer import BERTTensorizer, BERTTensorizerScriptImpl
from pytext.data.roberta_tensorizer import (
    RoBERTaTensorizer,
    RoBERTaTensorizerScriptImpl,
)
from pytext.data.sources import SquadDataSource
from pytext.data.sources.data_source import Gazetteer, SafeFileWrapper, load_float_list
from pytext.data.sources.pandas import SessionPandasDataSource
from pytext.data.sources.tsv import SessionTSVDataSource, TSVDataSource
from pytext.data.squad_for_bert_tensorizer import (
    SquadForBERTTensorizer,
    SquadForRoBERTaTensorizer,
)
from pytext.data.squad_tensorizer import SquadTensorizer
from pytext.data.tensorizers import (
    AnnotationNumberizer,
    ByteTensorizer,
    ByteTokenTensorizer,
    CharacterVocabTokenTensorizer,
    Float1DListTensorizer,
    FloatListSeqTensorizer,
    FloatListTensorizer,
    GazetteerTensorizer,
    Integer1DListTensorizer,
    LabelListTensorizer,
    LabelTensorizer,
    SeqTokenTensorizer,
    String2DListTensorizer,
    TokenTensorizer,
    VocabConfig,
    VocabFileConfig,
    initialize_tensorizers,
    lookup_tokens,
)
from pytext.data.token_tensorizer import ScriptBasedTokenTensorizer
from pytext.data.tokenizers import (
    DoNothingTokenizer,
    GPT2BPETokenizer,
    Tokenizer,
    WordPieceTokenizer,
)
from pytext.data.utils import Vocabulary
from pytext.torchscript.utils import ScriptBatchInput
from pytext.utils import precision
from pytext.utils.test import import_tests_module


tests_module = import_tests_module()


[docs]class LookupTokensTest(unittest.TestCase):
[docs]    def test_lookup_tokens(self):
        text = "let's tokenize this"
        tokenizer = Tokenizer()
        vocab = Vocabulary(text.split() + [SpecialTokens.BOS, SpecialTokens.EOS])
        tokens, start_idx, end_idx = lookup_tokens(
            text, tokenizer=tokenizer, vocab=vocab, bos_token=None, eos_token=None
        )
        self.assertEqual(tokens, [0, 1, 2])
        self.assertEqual(start_idx, (0, 6, 15))
        self.assertEqual(end_idx, (5, 14, 19))

        tokens, start_idx, end_idx = lookup_tokens(
            text,
            tokenizer=tokenizer,
            vocab=vocab,
            bos_token=SpecialTokens.BOS,
            eos_token=SpecialTokens.EOS,
        )
        self.assertEqual(tokens, [3, 0, 1, 2, 4])
        self.assertEqual(start_idx, (-1, 0, 6, 15, -1))
        self.assertEqual(end_idx, (-1, 5, 14, 19, -1))




[docs]class ListTensorizersTest(unittest.TestCase):
[docs]    def setUp(self):
        self.data = SessionTSVDataSource(
            SafeFileWrapper(tests_module.test_file("seq_tagging_example.tsv")),
            field_names=["session_id", "intent", "goal", "label"],
            schema={"intent": List[str], "goal": List[str], "label": List[str]},
        )


[docs]    def test_initialize_list_tensorizers(self):
        tensorizers = {
            "intent": LabelListTensorizer(
                label_column="intent", pad_in_vocab=True, allow_unknown=True
            ),
            "goal": LabelListTensorizer(label_column="goal"),
        }
        initialize_tensorizers(tensorizers, self.data.train)
        self.assertEqual(9, len(tensorizers["intent"].vocab))
        self.assertEqual(7, len(tensorizers["goal"].vocab))


[docs]    def test_create_label_list_tensors(self):
        tensorizers = {
            "intent": LabelListTensorizer(
                label_column="intent", pad_in_vocab=True, allow_unknown=True
            )
        }
        initialize_tensorizers(tensorizers, self.data.train)
        tensors = [tensorizers["intent"].numberize(row) for row in self.data.train]
        # test label idx
        self.assertEqual([2, 3], tensors[0][0])
        self.assertEqual([4, 5], tensors[1][0])
        self.assertEqual([6, 7, 8], tensors[2][0])
        # test seq lens
        self.assertEqual(2, tensors[0][1])
        self.assertEqual(2, tensors[1][1])
        self.assertEqual(3, tensors[2][1])
        self.assertEqual(3, len(tensors))
        tensors, lens = tensorizers["intent"].tensorize(tensors)
        np.testing.assert_array_almost_equal(
            np.array([[2, 3, 1], [4, 5, 1], [6, 7, 8]]), tensors.detach().numpy()
        )
        np.testing.assert_array_almost_equal(np.array([2, 2, 3]), lens.detach().numpy())


[docs]    def test_label_list_tensors_no_pad_in_vocab(self):
        tensorizers = {
            "intent": LabelListTensorizer(
                label_column="intent", pad_in_vocab=False, allow_unknown=True
            )
        }
        initialize_tensorizers(tensorizers, self.data.train)
        self.assertEqual(8, len(tensorizers["intent"].vocab))
        tensors = []
        for row in self.data.train:
            row["intent"].append("unknown")
            tensors.append(tensorizers["intent"].numberize(row))
        tensors, lens = tensorizers["intent"].tensorize(tensors)
        np.testing.assert_array_almost_equal(
            np.array([[1, 2, 0, -1], [3, 4, 0, -1], [5, 6, 7, 0]]),
            tensors.detach().numpy(),
        )


[docs]    def test_label_list_tensors_pad_missing(self):
        ds = SessionPandasDataSource(
            test_df=pd.DataFrame(
                # test None and empty case
                {
                    "session_id": [1, 1, 1, 1],
                    "label": ["positive", "negative", None, ""],
                }
            ),
            schema={"label": List[str]},
            id_col="session_id",
        )
        tensorizers = {
            "label": LabelListTensorizer(
                pad_missing=True,
                label_column="label",
                pad_in_vocab=False,
                allow_unknown=False,
            )
        }
        initialize_tensorizers(tensorizers, ds.test)
        self.assertEqual(2, len(tensorizers["label"].vocab))
        # only one row in test data
        label_idx_list, lens = tensorizers["label"].numberize(next(iter(ds.test)))
        self.assertEqual([0, 1, -1, -1], label_idx_list)

        tensorizers["label"].pad_missing = False
        with self.assertRaises(Exception):
            tensorizers["label"].numberize(next(iter(ds.test)))




# fmt: off
EXPECTED_ACTIONS = [
    [0, 1, 1, 2, 1, 3, 3],
    [4, 1, 5, 1, 1, 1, 3, 1, 6, 7, 8, 1, 3, 1, 3, 3, 1, 1, 9, 1, 1, 1, 1, 1, 3, 1, 3],
    [10, 1, 1, 1, 1, 1, 1, 1, 1, 1, 3],
    [0, 1, 1, 1, 1, 1, 3],
    [11, 1, 1, 1, 1, 1, 1, 1, 1, 1, 6, 7, 1, 3, 3, 1, 5, 12, 1, 3, 3, 1, 1, 1, 9, 1, 1, 1, 3, 1, 3],
    [4, 1, 1, 1, 1, 5, 1, 3, 1, 1, 13, 1, 1, 1, 3, 3],
    [4, 1, 1, 1, 1, 1, 5, 7, 1, 3, 3, 3],
    [14, 1, 1, 1, 6, 1, 3, 1, 5, 1, 3, 3],
    [0, 1, 1, 1, 1, 1, 2, 1, 3, 3],
    [10, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 3],
]
# fmt: on


[docs]class TensorizersTest(unittest.TestCase):
[docs]    def setUp(self):
        self.data = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("train_dense_features_tiny.tsv")),
            SafeFileWrapper(tests_module.test_file("test_dense_features_tiny.tsv")),
            eval_file=None,
            field_names=["label", "slots", "text", "dense"],
            schema={"text": str, "label": str},
        )


    def _initialize_tensorizer(self, tensorizer, data=None):
        if data is None:
            data = self.data
        init = tensorizer.initialize()
        init.send(None)  # kick
        for row in data.train:
            init.send(row)
        init.close()

[docs]    def test_initialize_tensorizers(self):
        tensorizers = {
            "tokens": TokenTensorizer(text_column="text"),
            "labels": LabelTensorizer(label_column="label"),
            "chars": ByteTensorizer(text_column="text"),
        }
        initialize_tensorizers(tensorizers, self.data.train)
        self.assertEqual(49, len(tensorizers["tokens"].vocab))
        self.assertEqual(7, len(tensorizers["labels"].vocab))


[docs]    def test_initialize_token_tensorizer(self):
        # default (build from data)
        tensorizer = TokenTensorizer(text_column="text")
        self._initialize_tensorizer(tensorizer)
        self.assertEqual(49, len(tensorizer.vocab))

        # size limit on tokens from data
        tensorizer = TokenTensorizer(
            text_column="text", vocab_config=VocabConfig(size_from_data=3)
        )
        self._initialize_tensorizer(tensorizer)
        self.assertEqual(5, len(tensorizer.vocab))  # 3 + unk token + pad token

        embed_file = tests_module.test_file("pretrained_embed_raw")

        # vocab from data + vocab_file
        tensorizer = TokenTensorizer(
            text_column="text",
            vocab_config=VocabConfig(
                size_from_data=3,
                vocab_files=[
                    VocabFileConfig(filepath=embed_file, skip_header_line=True)
                ],
            ),
        )
        self._initialize_tensorizer(tensorizer)
        self.assertEqual(15, len(tensorizer.vocab))

        # vocab just from vocab_file
        tensorizer = TokenTensorizer(
            text_column="text",
            vocab_config=VocabConfig(
                build_from_data=False,
                vocab_files=[
                    VocabFileConfig(
                        filepath=embed_file, skip_header_line=True, size_limit=5
                    )
                ],
            ),
        )
        init = tensorizer.initialize()
        # Should skip initialization
        with self.assertRaises(StopIteration):
            init.send(None)
        self.assertEqual(7, len(tensorizer.vocab))  # 5 + unk token + pad token


[docs]    def test_numberize_with_token_tensorizer(self):
        tensorizer = TokenTensorizer(text_column="text")
        self._initialize_tensorizer(tensorizer)

        rows = [{"text": "I want some coffee"}, {"text": "Turn it up"}]
        tensors = (tensorizer.numberize(row) for row in rows)
        tokens, seq_len, token_ranges = next(tensors)
        self.assertEqual([24, 0, 0, 0], tokens)
        self.assertEqual(4, seq_len)
        self.assertEqual([(0, 1), (2, 6), (7, 11), (12, 18)], token_ranges)

        tokens, seq_len, token_ranges = next(tensors)
        self.assertEqual([13, 47, 9], tokens)
        self.assertEqual(3, seq_len)
        self.assertEqual([(0, 4), (5, 7), (8, 10)], token_ranges)


[docs]    def test_numberize_with_script_token_tensorizer(self):
        rows = [{"text": "I want some coffee"}, {"text": "Turn it up"}]
        expected_outputs = [
            [
                ("tokens", [24, 0, 0, 0]),
                ("seq_len", 4),
                ("token_ranges", [(0, 1), (2, 6), (7, 11), (12, 18)]),
            ],
            [
                ("tokens", [13, 47, 9]),
                ("seq_len", 3),
                ("token_ranges", [(0, 4), (5, 7), (8, 10)]),
            ],
        ]

        tensorizer = ScriptBasedTokenTensorizer(text_column="text")
        self._initialize_tensorizer(tensorizer)
        tensors = (tensorizer.numberize(row) for row in rows)

        for expected, numberized in zip(expected_outputs, tensors):
            for (field, value), out in zip(expected, numberized):
                self.assertEqual(value, out, msg=f"{field} didn't match!")

        # Test that EOS / BOS tokens are correctly added
        tensorizer = ScriptBasedTokenTensorizer(
            text_column="text", add_eos_token=True, add_bos_token=True
        )
        self._initialize_tensorizer(tensorizer)
        tensors = (tensorizer.numberize(row) for row in rows)
        bos = tensorizer.vocab.get_bos_index()
        eos = tensorizer.vocab.get_eos_index()
        unk = tensorizer.vocab.get_unk_index()

        for expected, (tokens, seq_len, token_ranges) in zip(expected_outputs, tensors):
            # Token indices are shifted due to the two new tokens, hence x + 2
            self.assertEqual(
                [bos] + [x + 2 if x != unk else x for x in expected[0][1]] + [eos],
                tokens,
            )

            # We have one extra token at the beginning and one at the end
            self.assertEqual(expected[1][1] + 2, seq_len)

            # EOS / BOS tokens don't have ranges
            self.assertEqual([(-1, -1)] + expected[2][1] + [(-1, -1)], token_ranges)


[docs]    def test_tensorize_with_script_token_tensorizer(self):
        rows = [{"text": "I want some coffee"}, {"text": "Turn it up"}]

        tensorizer = ScriptBasedTokenTensorizer(
            text_column="text", add_eos_token=True, add_bos_token=True
        )
        self._initialize_tensorizer(tensorizer)

        def check_results(results):
            tokens, seq_lens, token_ranges = results
            self.assertIsInstance(tokens, torch.LongTensor)
            self.assertIsInstance(seq_lens, torch.LongTensor)
            self.assertIsInstance(token_ranges, torch.LongTensor)

            self.assertEqual((2, 6), tokens.size())
            self.assertEqual((2,), seq_lens.size())
            self.assertEqual((2, 6, 2), token_ranges.size())

            self.assertEqual(
                [[2, 26, 0, 0, 0, 3], [2, 15, 49, 11, 3, 1]], tokens.tolist()
            )
            self.assertEqual([6, 5], seq_lens.tolist())
            self.assertEqual(
                [
                    [[-1, -1], [0, 1], [2, 6], [7, 11], [12, 18], [-1, -1]],
                    [[-1, -1], [0, 4], [5, 7], [8, 10], [-1, -1], [-1, -1]],
                ],
                token_ranges.tolist(),
            )

        original_results = tensorizer.tensorize(
            [tensorizer.numberize(row) for row in rows]
        )
        check_results(original_results)

        # Make sure all is well after exporting to TorchScript
        torchscript_tensorizer = tensorizer.torchscriptify()

        # The tokenizer we use by default is not torchscriptifiable so we do
        # tokenization beforehand and add positions ourselves.
        tokenized_rows = [
            torchscript_tensorizer.tokenize(
                row_text=None, row_pre_tokenized=row["text"].lower().split(" ")
            )
            for row in rows
        ]
        positions_2d = [
            [(-1, -1), (0, 1), (2, 6), (7, 11), (12, 18), (-1, -1)],
            [(-1, -1), (0, 4), (5, 7), (8, 10), (-1, -1)],
        ]

        tokens_2d = []
        seq_lens_1d = []
        for row in tokenized_rows:
            tokens, seq_len, postion = torchscript_tensorizer.numberize(row)
            tokens_2d.append(tokens)
            seq_lens_1d.append(seq_len)

        torchscript_results = torchscript_tensorizer.tensorize(
            tokens_2d, seq_lens_1d, positions_2d
        )
        check_results(torchscript_results)


[docs]    def test_create_byte_tensors(self):
        tensorizer = ByteTensorizer(text_column="text", lower=False)
        # not initializing because initializing is a no-op for ByteTensorizer

        s1 = "I want some coffee"
        s2 = "Turn it up"
        s3 = "我不会说中文"
        rows = [{"text": s1}, {"text": s2}, {"text": s3}]
        expected = [list(s1.encode()), list(s2.encode()), list(s3.encode())]

        tensors = [tensorizer.numberize(row) for row in rows]
        self.assertEqual([(bytes, len(bytes)) for bytes in expected], tensors)


[docs]    def test_byte_tensors_error_code(self):
        tensorizer = ByteTensorizer(
            text_column="text", lower=False, add_bos_token=True, add_eos_token=True
        )
        s1 = "I want some coffee#"
        s2 = "This is ^the best show I've ever seen"

        rows = [{"text": s1}, {"text": s2}]
        expected_error_code = 1
        with self.assertRaises(SystemExit) as cm:
            for row in rows:
                tensorizer.numberize(row)

        self.assertEqual(cm.exception.code, expected_error_code)


[docs]    def test_create_byte_token_tensors(self):
        tensorizer = ByteTokenTensorizer(
            text_column="text", max_seq_len=4, max_byte_len=5
        )
        # not initializing because initializing is a no-op for this tensorizer

        s1 = "I want some coffee today"
        s2 = "Turn it up"

        def ords(word, pad_to):
            return list(word.encode()) + [0] * (pad_to - len(word))

        batch = [{"text": s1}, {"text": s2}]
        # Note that the tokenizer lowercases here
        expected = [
            [ords("i", 5), ords("want", 5), ords("some", 5), ords("coffe", 5)],
            [ords("turn", 5), ords("it", 5), ords("up", 5), ords("", 5)],
        ]
        expected_token_lens = [4, 3]
        expected_byte_lens = [[1, 4, 4, 5], [4, 2, 2, 0]]

        bytes, token_lens, byte_lens = tensorizer.tensorize(
            [tensorizer.numberize(row) for row in batch]
        )
        self.assertIsInstance(bytes, torch.LongTensor)
        self.assertIsInstance(token_lens, torch.LongTensor)
        self.assertIsInstance(byte_lens, torch.LongTensor)
        self.assertEqual((2, 4, 5), bytes.size())
        self.assertEqual((2,), token_lens.size())
        self.assertEqual((2, 4), byte_lens.size())
        self.assertEqual(expected, bytes.tolist())
        self.assertEqual(expected_token_lens, token_lens.tolist())
        self.assertEqual(expected_byte_lens, byte_lens.tolist())


[docs]    def test_initialize_label_tensorizer(self):
        tensorizer = LabelTensorizer(label_column="label")
        self._initialize_tensorizer(tensorizer)
        self.assertEqual(7, len(tensorizer.vocab))


[docs]    def test_create_label_tensors(self):
        tensorizer = LabelTensorizer(label_column="label")
        self._initialize_tensorizer(tensorizer)

        rows = [
            {"label": "weather/find"},
            {"label": "alarm/set_alarm"},
            {"label": "non/existent"},
        ]

        tensors = (tensorizer.numberize(row) for row in rows)
        tensor = next(tensors)
        self.assertEqual(6, tensor)
        tensor = next(tensors)
        self.assertEqual(1, tensor)
        with self.assertRaises(Exception):
            tensor = next(tensors)


[docs]    def test_create_label_tensors_add_labels(self):
        add_labels = ["add_label_1", "add_label_2"]
        tensorizer = LabelTensorizer.from_config(
            LabelTensorizer.Config(add_labels=add_labels)
        )
        self._initialize_tensorizer(tensorizer)
        self.assertEqual(7 + len(add_labels), len(tensorizer.vocab))


[docs]    def test_create_label_tensors_label_vocab(self):
        add_labels = ["add_label_1", "add_label_2"]
        label_vocab = ["label_1", "label_2"]
        tensorizer = LabelTensorizer.from_config(
            LabelTensorizer.Config(label_vocab=label_vocab, add_labels=add_labels)
        )
        # skip initialization when using label_vocab.
        with self.assertRaises(StopIteration):
            self._initialize_tensorizer(tensorizer)
        # add_labels are ignored if using label_vocab.
        self.assertEqual(len(label_vocab), len(tensorizer.vocab))


[docs]    def test_gazetteer_tensor_bad_json(self):
        tensorizer = GazetteerTensorizer()

        data = TSVDataSource(
            train_file=SafeFileWrapper(
                tests_module.test_file("train_dict_features_bad_json.tsv")
            ),
            test_file=None,
            eval_file=None,
            field_names=["text", "dict"],
            schema={"text": str, "dict": Gazetteer},
        )

        init = tensorizer.initialize()
        init.send(None)  # kick
        with self.assertRaises(Exception):
            for row in data.train:
                init.send(row)
        init.close()


[docs]    def test_gazetteer_tensor(self):
        tensorizer = GazetteerTensorizer()

        data = TSVDataSource(
            train_file=SafeFileWrapper(
                tests_module.test_file("train_dict_features.tsv")
            ),
            test_file=None,
            eval_file=None,
            field_names=["text", "dict"],
            schema={"text": str, "dict": Gazetteer},
        )

        self._initialize_tensorizer(tensorizer, data)
        # UNK + PAD + 5 labels
        self.assertEqual(7, len(tensorizer.vocab))

        # only two rows in test file:
        # "Order coffee from Starbucks please"
        # "Order some fries from McDonalds please"
        for i, row in enumerate(data.train):
            if i == 0:
                idx, weights, lens = tensorizer.numberize(row)
                self.assertEqual([1, 1, 2, 3, 1, 1, 4, 1, 1, 1], idx)
                self.assertEqual(
                    [0.0, 0.0, 0.8, 0.2, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0], weights
                )
                self.assertEqual([1, 2, 1, 1, 1], lens)
            if i == 1:
                idx, weights, lens = tensorizer.numberize(row)
                self.assertEqual([1, 1, 5, 1, 6, 1], idx)
                self.assertEqual([0.0, 0.0, 1.0, 0.0, 1.0, 0.0], weights)
                self.assertEqual([1, 1, 1, 1, 1, 1], lens)

        feats, weights, lens = tensorizer.tensorize(
            tensorizer.numberize(row) for row in data.train
        )
        self.assertEqual(
            [
                [1, 1, 2, 3, 1, 1, 4, 1, 1, 1, 1, 1],
                [1, 1, 1, 1, 5, 1, 1, 1, 6, 1, 1, 1],
            ],
            feats.numpy().tolist(),
        )
        self.assertEqual(
            str(
                [
                    [0.0, 0.0, 0.8, 0.2, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0],
                    [0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0],
                ]
            ),
            str(
                [[round(w, 2) for w in utt_weights] for utt_weights in weights.numpy()]
            ),
        )
        self.assertEqual(
            [[1, 2, 1, 1, 1, 1], [1, 1, 1, 1, 1, 1]], lens.numpy().tolist()
        )


[docs]    def test_seq_tensor(self):
        tensorizer = SeqTokenTensorizer()

        data = TSVDataSource(
            train_file=SafeFileWrapper(
                tests_module.test_file("train_seq_features.tsv")
            ),
            test_file=None,
            eval_file=None,
            field_names=["text_seq"],
            schema={"text_seq": List[str]},
        )

        self._initialize_tensorizer(tensorizer, data)
        # UNK + PAD + 6 tokens
        self.assertEqual(8, len(tensorizer.vocab))

        # only one row in test file:
        # ["where do you wanna meet?", "MPK"]
        for row in data.train:
            tokens, token_lens, seq_lens = tensorizer.prepare_input(row)
            idx, sentence_lens, lens = tensorizer.numberize(row)
            self.assertEqual(2, lens)
            self.assertEqual([[2, 3, 4, 5, 6], [7, 1, 1, 1, 1]], idx)
            self.assertEqual([5, 1], sentence_lens)
            self.assertEqual(2, seq_lens)
            self.assertEqual(
                [
                    ["where", "do", "you", "wanna", "meet?"],
                    [
                        "mpk",
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                    ],
                ],
                tokens,
            )


[docs]    def test_seq_tensor_max_turn(self):
        tensorizer = SeqTokenTensorizer(max_turn=1)

        data = TSVDataSource(
            train_file=SafeFileWrapper(
                tests_module.test_file("train_seq_features.tsv")
            ),
            test_file=None,
            eval_file=None,
            field_names=["text_seq"],
            schema={"text_seq": List[str]},
        )

        self._initialize_tensorizer(tensorizer, data)

        # only one row in test file:
        # ["where do you wanna meet?", "MPK"]
        for row in data.train:
            idx, sentence_lens, seq_len = tensorizer.numberize(row)
            self.assertEqual(1, seq_len)
            self.assertEqual([[2, 3, 4, 5, 6]], idx)
            self.assertEqual([5], sentence_lens)


[docs]    def test_seq_tensor_pad_batch(self):
        tensorizer = SeqTokenTensorizer()

        data = TSVDataSource(
            train_file=SafeFileWrapper(
                tests_module.test_file("train_seq_features.tsv")
            ),
            test_file=None,
            eval_file=None,
            field_names=["text_seq"],
            schema={"text_seq": List[str]},
        )

        self._initialize_tensorizer(tensorizer, data)
        token_idx_1 = [[2, 3], [2, 1]]
        token_count_1 = [2, 1]
        seq_len_1 = 2
        token_idx_2 = [[2, 3, 4]]
        token_count_2 = [3]
        seq_len_2 = 1
        token_idx_tensor, token_count_tensor, seq_len_tensor = tensorizer.tensorize(
            [
                (token_idx_1, token_count_1, seq_len_1),
                (token_idx_2, token_count_2, seq_len_2),
            ]
        )
        np.testing.assert_array_almost_equal(
            np.array([[[2, 3, 1], [2, 1, 1]], [[2, 3, 4], [1, 1, 1]]]),
            token_idx_tensor.detach().numpy(),
        )
        np.testing.assert_array_almost_equal(
            np.array([[2, 1], [3, 1]]), token_count_tensor.detach().numpy()
        )
        np.testing.assert_array_almost_equal(
            np.array([2, 1]), seq_len_tensor.detach().numpy()
        )


[docs]    def test_seq_tensor_with_bos_eos_eol_bol(self):
        tensorizer = SeqTokenTensorizer(
            add_bos_token=True,
            add_eos_token=True,
            add_bol_token=True,
            add_eol_token=True,
        )

        data = TSVDataSource(
            train_file=SafeFileWrapper(
                tests_module.test_file("train_seq_features.tsv")
            ),
            test_file=None,
            eval_file=None,
            field_names=["text_seq"],
            schema={"text_seq": List[str]},
        )

        self._initialize_tensorizer(tensorizer, data)
        # UNK + PAD + BOS + EOS + BOL + EOL + 6 tokens
        self.assertEqual(12, len(tensorizer.vocab))

        # only one row in test file:
        # ["where do you wanna meet?", "MPK"]
        for row in data.train:
            idx, sen_lens, lens = tensorizer.numberize(row)
            tokens, token_lens, seq_lens = tensorizer.prepare_input(row)
            self.assertEqual(4, lens)
            self.assertEqual(4, seq_lens)
            self.assertEqual([3, 7, 3, 3], token_lens)
            self.assertEqual(
                [
                    [2, 4, 3, 1, 1, 1, 1],
                    [2, 6, 7, 8, 9, 10, 3],
                    [2, 11, 3, 1, 1, 1, 1],
                    [2, 5, 3, 1, 1, 1, 1],
                ],
                idx,
            )
            self.assertEqual(
                [
                    [
                        str(SpecialTokens.BOS),
                        str(SpecialTokens.BOL),
                        str(SpecialTokens.EOS),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                    ],
                    [
                        str(SpecialTokens.BOS),
                        "where",
                        "do",
                        "you",
                        "wanna",
                        "meet?",
                        str(SpecialTokens.EOS),
                    ],
                    [
                        str(SpecialTokens.BOS),
                        "mpk",
                        str(SpecialTokens.EOS),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                    ],
                    [
                        str(SpecialTokens.BOS),
                        str(SpecialTokens.EOL),
                        str(SpecialTokens.EOS),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                        str(SpecialTokens.PAD),
                    ],
                ],
                tokens,
            )


[docs]    def test_create_float_list_tensor(self):
        tensorizer = FloatListTensorizer(
            column="dense", dim=2, error_check=True, normalize=False
        )
        tests = [
            ("[0.1,0.2]", [0.1, 0.2]),  # comma
            ("[0.1, 0.2]", [0.1, 0.2]),  # comma with single space
            ("[0.1,  0.2]", [0.1, 0.2]),  # comma with multiple spaces
            ("[0.1 0.2]", [0.1, 0.2]),  # space
            ("[0.1  0.2]", [0.1, 0.2]),  # multiple spaces
            ("[ 0.1  0.2]", [0.1, 0.2]),  # space after [
            ("[0.1  0.2 ]", [0.1, 0.2]),  # space before ]
            ("[0.  1.]", [0.0, 1.0]),  # 0., 1.
        ]
        for raw, expected in tests:
            row = {"dense": load_float_list(raw)}
            numberized = tensorizer.numberize(row)
            self.assertEqual(expected, numberized)

        precision.FP16_ENABLED = True
        batch = []
        for raw, _ in tests:
            row = {"dense": load_float_list(raw)}
            batch.append(tensorizer.numberize(row))
        tensor = tensorizer.tensorize(batch)
        self.assertEqual(list(tensor.size()), [8, 2])
        self.assertEqual(tensor.dtype, torch.float16)
        precision.FP16_ENABLED = False

        # Test the case when dim is None
        tensorizer = FloatListTensorizer(
            column="dense", dim=None, error_check=False, normalize=False
        )
        tests = [
            ("[0.1,0.2]", [0.1, 0.2]),  # two elements
            ("[0.1, 0.2, 0.3]", [0.1, 0.2, 0.3]),  # three elements
        ]
        for raw, expected in tests:
            row = {"dense": load_float_list(raw)}
            numberized = tensorizer.numberize(row)
            self.assertEqual(expected, numberized)


[docs]    def test_float_list_tensor_prepare_input(self):
        tensorizer = FloatListTensorizer(
            column="dense", dim=2, error_check=True, normalize=False
        )
        tests = [("[0.1,0.2]", [0.1, 0.2])]
        for raw, expected in tests:
            row = {"dense": load_float_list(raw)}
            numberized = tensorizer.prepare_input(row)
            self.assertEqual(expected, numberized)


[docs]    def test_create_normalized_float_list_tensor(self):
        def round_list(seq):
            return [float("%.4f" % n) for n in seq]

        data = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("train_dense_features_tiny.tsv")),
            eval_file=None,
            field_names=["label", "slots", "text", "dense_feat"],
            schema={"text": str, "label": str, "dense_feat": List[float]},
        )
        tensorizer = FloatListTensorizer(
            column="dense_feat", dim=10, error_check=True, normalize=True
        )
        self._initialize_tensorizer(tensorizer, data)
        self.assertEqual(10, tensorizer.normalizer.num_rows)
        self.assertEqual(
            round_list(
                [
                    7.56409,
                    8.2388,
                    0.5531,
                    0.2403,
                    1.03130,
                    6.2888,
                    3.1595,
                    0.1538,
                    0.2403,
                    5.3463,
                ]
            ),
            round_list(tensorizer.normalizer.feature_sums),
        )
        self.assertEqual(
            round_list(
                [
                    5.80172,
                    7.57586,
                    0.30591,
                    0.05774,
                    0.52762,
                    5.22811,
                    2.51727,
                    0.02365,
                    0.05774,
                    4.48798,
                ]
            ),
            round_list(tensorizer.normalizer.feature_squared_sums),
        )
        self.assertEqual(
            round_list(
                [
                    0.75640,
                    0.82388,
                    0.05531,
                    0.02403,
                    0.10313,
                    0.62888,
                    0.31595,
                    0.01538,
                    0.02403,
                    0.53463,
                ]
            ),
            round_list(tensorizer.normalizer.feature_avgs),
        )
        self.assertEqual(
            round_list(
                [
                    0.08953,
                    0.28072,
                    0.16593,
                    0.07209,
                    0.20524,
                    0.35682,
                    0.38974,
                    0.04614,
                    0.07209,
                    0.40369,
                ]
            ),
            round_list(tensorizer.normalizer.feature_stddevs),
        )

        row = [0.64840776, 0.7575, 0.5531, 0.2403, 0, 0.9481, 0, 0.1538, 0.2403, 0.3564]
        output = tensorizer.numberize({"dense_feat": row})

        self.assertEqual(
            round_list(
                [
                    -1.20619,
                    -0.23646,
                    2.99999,
                    3.0,
                    -0.50246,
                    0.89462,
                    -0.81066,
                    2.99999,
                    3.0,
                    -0.44149,
                ]
            ),
            round_list(output),
        )


[docs]    def test_create_float_list_seq_tensor(self):
        tensorizer = FloatListSeqTensorizer(column="dense", dim=2, error_check=True)
        tests = [
            (
                ["[0.1,0.2]", "[0.1, 0.2]", "[0.1,  0.2]", "[0.1 0.2]"],
                [[0.1, 0.2], [0.1, 0.2], [0.1, 0.2], [0.1, 0.2]],
                4,
            ),
            (
                ["[0.1  0.2]", "[ 0.1  0.2]", "[0.1  0.2 ]", "[ 0.1 0.2 ]", "[0.  1.]"],
                [[0.1, 0.2], [0.1, 0.2], [0.1, 0.2], [0.1, 0.2], [0.0, 1.0]],
                5,
            ),
        ]
        for raw_list, expected, expected_length in tests:
            row = {"dense": [load_float_list(raw) for raw in raw_list]}
            numberized, numberized_len = tensorizer.numberize(row)
            self.assertEqual(expected, numberized)
            self.assertEqual(expected_length, numberized_len)

        batch = []
        for raw_list, _, _ in tests:
            row = {"dense": [load_float_list(raw) for raw in raw_list]}
            tensor, tensor_len = tensorizer.numberize(row)
            batch.append((tensor, tensor_len))

        tensor, tensor_lens = tensorizer.tensorize(batch)
        self.assertEqual(list(tensor.size()), [2, 5, 2])
        self.assertEqual(tensor.dtype, torch.float)
        self.assertEqual(tensor_lens.tolist(), [4, 5])


[docs]    def test_float_list_seq_tensor_prepare_input(self):
        tensorizer = FloatListSeqTensorizer(column="dense", dim=2, error_check=True)
        tests = [
            (
                ["[0.1,0.2]", "[0.1, 0.2]", "[0.1,  0.2]", "[0.1 0.2]"],
                [[0.1, 0.2], [0.1, 0.2], [0.1, 0.2], [0.1, 0.2]],
                4,
            )
        ]
        for raw_list, expected, expect_length in tests:
            row = {"dense": [load_float_list(raw) for raw in raw_list]}
            numberized, numberized_len = tensorizer.prepare_input(row)
            self.assertEqual(expected, numberized)
            self.assertEqual(expect_length, numberized_len)


[docs]    def test_annotation_num(self):
        data = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("compositional_seq2seq_unit.tsv")),
            test_file=None,
            eval_file=None,
            field_names=["text", "seqlogical"],
            schema={"text": str, "seqlogical": str},
        )
        nbrz = AnnotationNumberizer()
        self._initialize_tensorizer(nbrz, data)

        # vocab = {'IN:GET_INFO_TRAFFIC': 0, 'SHIFT': 1, 'SL:LOCATION': 2,
        # 'REDUCE': 3, 'IN:GET_DIRECTIONS': 4, 'SL:DESTINATION': 5, 'SL:SOURCE': 6,
        # 'IN:GET_LOCATION_HOME': 7, 'SL:CONTACT': 8, 'SL:DATE_TIME_DEPARTURE': 9,
        # 'IN:UNSUPPORTED_NAVIGATION': 10, 'IN:GET_ESTIMATED_DURATION': 11,
        # 'IN:GET_LOCATION_WORK': 12, 'SL:PATH_AVOID': 13, 'IN:GET_DISTANCE': 14}

        self.assertEqual(15, len(nbrz.vocab))
        self.assertEqual(1, nbrz.shift_idx)
        self.assertEqual(3, nbrz.reduce_idx)
        self.assertEqual([10], nbrz.ignore_subNTs_roots)
        self.assertEqual(
            [0, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14], nbrz.valid_NT_idxs
        )
        self.assertEqual([0, 4, 7, 10, 11, 12, 14], nbrz.valid_IN_idxs)
        self.assertEqual([2, 5, 6, 8, 9, 13], nbrz.valid_SL_idxs)

        for row, expected in zip(data.train, EXPECTED_ACTIONS):
            actions = nbrz.numberize(row)
            self.assertEqual(expected, actions)


[docs]    def test_integer_1D_list_tensorizer(self):
        rows = [
            {"1d_list": [1, 2, 3]},
            {"1d_list": [10, 20]},
        ]
        expected_output = [
            [1, 2, 3],
            [10, 20, 0],
        ]
        tensorizer = Integer1DListTensorizer.from_config(
            Integer1DListTensorizer.Config(column="1d_list")
        )
        self._initialize_tensorizer(tensorizer)

        numberized_rows = (tensorizer.numberize(row) for row in rows)

        for row, numberized in zip(rows, numberized_rows):
            self.assertEqual(row["1d_list"], numberized)

        tensorized_rows = tensorizer.tensorize(
            [tensorizer.numberize(row) for row in rows]
        )

        assert tensorized_rows.equal(torch.tensor(expected_output, dtype=torch.long))

        # Check the tensorizer after exporting to TorchScript
        torchscript_tensorizer = tensorizer.torchscriptify()

        torchscript_numberized = []
        torchscript_lens = []
        for row in rows:
            numberized, length = torchscript_tensorizer.numberize(row["1d_list"])
            self.assertEqual(numberized, row["1d_list"])
            self.assertEqual(length, len(row["1d_list"]))

            torchscript_numberized.append(numberized)
            torchscript_lens.append(length)

        torchscript_tensorized = torchscript_tensorizer.tensorize(
            torchscript_numberized, torchscript_lens
        )

        assert torchscript_tensorized.equal(
            torch.tensor(expected_output, dtype=torch.long)
        )


[docs]    def test_float_1D_list_tensorizer(self):
        rows = [
            {"1d_list": [1.5, 2.5, 3.5]},
            {"1d_list": [10.2, 20.2]},
        ]

        expected_output = [
            [1.5, 2.5, 3.5],
            [10.2, 20.2, 1.0],
        ]
        tensorizer = Float1DListTensorizer.from_config(
            Float1DListTensorizer.Config(column="1d_list")
        )
        self._initialize_tensorizer(tensorizer)

        numberized_rows = (tensorizer.numberize(row) for row in rows)

        for row, numberized in zip(rows, numberized_rows):
            self.assertEqual(row["1d_list"], numberized)

        tensorized_rows = tensorizer.tensorize(
            [tensorizer.numberize(row) for row in rows]
        )

        assert tensorized_rows.equal(torch.tensor(expected_output, dtype=torch.float))

        # Check the tensorizer after exporting to TorchScript
        torchscript_tensorizer = tensorizer.torchscriptify()

        torchscript_numberized = []
        torchscript_lens = []
        for row in rows:
            numberized, length = torchscript_tensorizer.numberize(row["1d_list"])
            self.assertEqual(numberized, row["1d_list"])
            self.assertEqual(length, len(row["1d_list"]))

            torchscript_numberized.append(numberized)
            torchscript_lens.append(length)

        torchscript_tensorized = torchscript_tensorizer.tensorize(
            torchscript_numberized, torchscript_lens
        )

        assert torchscript_tensorized.equal(
            torch.tensor(expected_output, dtype=torch.float)
        )


[docs]    def test_float_list_seq_torchscriptify(self):
        rows = [
            {"2d_list": [[1.5, 2.5, 3.5], [1.2, 2.2]]},
            {"2d_list": [[10.2, 20.2], [10.1], [20.1]]},
        ]

        expected_lists = [
            [[1.5, 2.5, 3.5], [1.2, 2.2, 1.0], [1.0, 1.0, 1.0]],
            [
                [10.2, 20.2, 1.0],
                [10.1, 1.0, 1.0],
                [20.1, 1.0, 1.0],
            ],
        ]
        expected_lens = [2, 3]
        tensorizer = FloatListSeqTensorizer.from_config(
            FloatListSeqTensorizer.Config(column="2d_list", pad_token=1.0)
        )

        numberized_rows = (tensorizer.numberize(row) for row in rows)

        for row, numberized in zip(rows, numberized_rows):
            self.assertEqual(row["2d_list"], numberized[0])
            self.assertEqual(len(row["2d_list"]), numberized[1])

        tensorized_lists, tensorized_lens = tensorizer.tensorize(
            [tensorizer.numberize(row) for row in rows]
        )

        assert tensorized_lists.equal(torch.tensor(expected_lists, dtype=torch.float))
        assert tensorized_lens.equal(torch.tensor(expected_lens, dtype=torch.long))

        # Check the tensorizer after exporting to TorchScript
        torchscript_tensorizer = tensorizer.torchscriptify()

        torchscript_numberized = []
        torchscript_lens = []
        for row in rows:
            numberized, length = torchscript_tensorizer.numberize(row["2d_list"])
            self.assertEqual(numberized, row["2d_list"])
            self.assertEqual(length, len(row["2d_list"]))

            torchscript_numberized.append(numberized)
            torchscript_lens.append(length)

        (
            torchscript_tensorized_lists,
            torchscript_tensorized_lens,
        ) = torchscript_tensorizer.tensorize(torchscript_numberized, torchscript_lens)

        assert torchscript_tensorized_lists.equal(
            torch.tensor(expected_lists, dtype=torch.float)
        )
        assert torchscript_tensorized_lens.equal(
            torch.tensor(expected_lens, dtype=torch.long)
        )




[docs]class BERTTensorizerTest(unittest.TestCase):
[docs]    def test_bert_tensorizer(self):
        sentence = "<SOS>  Focus Driving School Mulungushi bus station along Kasuba road, wamkopeka building.  Ndola,  Zambia."
        # expected result was obtained offline by running BertModelDataHandler
        expected = [
            101,
            133,
            278,
            217,
            135,
            175,
            287,
            766,
            462,
            100,
            379,
            182,
            459,
            334,
            459,
            280,
            504,
            462,
            425,
            283,
            171,
            462,
            567,
            474,
            180,
            262,
            217,
            459,
            931,
            262,
            913,
            117,
            192,
            262,
            407,
            478,
            287,
            744,
            263,
            478,
            262,
            560,
            119,
            183,
            282,
            287,
            843,
            117,
            195,
            262,
            407,
            931,
            566,
            119,
            102,
        ]
        row = {"text": sentence}
        tensorizer = BERTTensorizer.from_config(
            BERTTensorizer.Config(
                tokenizer=WordPieceTokenizer.Config(
                    wordpiece_vocab_path="pytext/data/test/data/wordpiece_1k.txt"
                )
            )
        )
        tensorizer_impl = BERTTensorizerScriptImpl(
            tokenizer=DoNothingTokenizer(),
            vocab=tensorizer.vocab,
            max_seq_len=tensorizer.max_seq_len,
        ).torchscriptify()

        tokens, segment_label, seq_len, positions = tensorizer.numberize(row)
        self.assertEqual(tokens, expected)
        self.assertEqual(seq_len, len(expected))
        self.assertEqual(segment_label, [0] * len(expected))

        tokens, pad_mask, segment_labels, _ = tensorizer.tensorize(
            [(tokens, segment_label, seq_len, positions)]
        )
        self.assertEqual(pad_mask[0].tolist(), [1] * len(expected))

        per_sentence_tokens = [tensorizer.tokenizer.tokenize(sentence)]
        tokens, segment_label, seq_len, positions = tensorizer_impl.numberize(
            per_sentence_tokens
        )
        self.assertEqual(tokens, expected)
        self.assertEqual(seq_len, len(expected))
        self.assertEqual(segment_label, [0] * len(expected))

        tokens, pad_mask, segment_labels, _ = tensorizer_impl.tensorize(
            [tokens], [segment_label], [seq_len], [positions]
        )
        self.assertEqual(pad_mask[0].tolist(), [1] * len(expected))


[docs]    def test_bert_pair_tensorizer(self):
        sentences = ["Focus", "Driving School"]
        expected_tokens = [101, 175, 287, 766, 462, 102, 100, 379, 102]
        expected_segment_labels = [0, 0, 0, 0, 0, 0, 1, 1, 1]
        row = {"text1": sentences[0], "text2": sentences[1]}
        tensorizer = BERTTensorizer.from_config(
            BERTTensorizer.Config(
                columns=["text1", "text2"],
                tokenizer=WordPieceTokenizer.Config(
                    wordpiece_vocab_path="pytext/data/test/data/wordpiece_1k.txt"
                ),
            )
        )
        tokens, segment_labels, seq_len, _ = tensorizer.numberize(row)
        self.assertEqual(tokens, expected_tokens)
        self.assertEqual(segment_labels, expected_segment_labels)
        self.assertEqual(seq_len, len(expected_tokens))




[docs]class RobertaTensorizerTest(unittest.TestCase):
[docs]    def test_roberta_tensorizer(self):
        text = "Prototype"
        tokens = [[0, 4, 5, 2]]
        pad_masks = [[1, 1, 1, 1]]
        segment_labels = [[0, 0, 0, 0]]
        positions = [[0, 1, 2, 3]]
        expected = [tokens, pad_masks, segment_labels, positions]

        tensorizer = RoBERTaTensorizer.from_config(
            RoBERTaTensorizer.Config(
                tokenizer=GPT2BPETokenizer.Config(
                    bpe_encoder_path="pytext/data/test/data/gpt2_encoder.json",
                    bpe_vocab_path="pytext/data/test/data/gpt2_vocab.bpe",
                ),
                vocab_file="pytext/data/test/data/gpt2_dict.txt",
                max_seq_len=256,
            )
        )
        tensors = tensorizer.tensorize([tensorizer.numberize({"text": text})])
        for tensor, expect in zip(tensors, expected):
            self.assertEqual(tensor.tolist(), expect)

        tensorizer_impl = RoBERTaTensorizerScriptImpl(
            tokenizer=DoNothingTokenizer(),
            vocab=tensorizer.vocab,
            max_seq_len=tensorizer.max_seq_len,
        )
        script_tensorizer_impl = tensorizer_impl.torchscriptify()
        per_sentence_tokens = [tensorizer.tokenizer.tokenize(text)]
        tokens_2d, segment_labels_2d, seq_lens_1d, positions_2d = zip(
            *[script_tensorizer_impl.numberize(per_sentence_tokens)]
        )
        script_tensors = script_tensorizer_impl.tensorize(
            tokens_2d, segment_labels_2d, seq_lens_1d, positions_2d
        )
        for tensor, expect in zip(script_tensors, expected):
            self.assertEqual(tensor.tolist(), expect)
        # test it is able to call torchscriptify multiple time
        tensorizer_impl.torchscriptify()




[docs]class SquadForRobertaTensorizerTest(unittest.TestCase):
[docs]    def test_squad_roberta_tensorizer(self):
        row = {
            "id": 0,
            "doc": "Prototype",
            "question": "otype",
            "answers": ["Prot"],
            "answer_starts": [0],
            "has_answer": True,
        }
        tensorizer = SquadForRoBERTaTensorizer.from_config(
            SquadForRoBERTaTensorizer.Config(
                tokenizer=GPT2BPETokenizer.Config(
                    bpe_encoder_path="pytext/data/test/data/gpt2_encoder.json",
                    bpe_vocab_path="pytext/data/test/data/gpt2_vocab.bpe",
                ),
                vocab_file="pytext/data/test/data/gpt2_dict.txt",
                max_seq_len=250,
            )
        )
        tokens, segments, seq_len, positions, start, end = tensorizer.numberize(row)
        # check against manually verified answer positions in tokenized output
        # there are 4 identical answers
        self.assertEqual(start, [3])
        self.assertEqual(end, [3])
        self.assertEqual(len(tokens), seq_len)
        self.assertEqual(len(segments), seq_len)




[docs]class SquadForBERTTensorizerTest(unittest.TestCase):
[docs]    def test_squad_tensorizer(self):
        source = SquadDataSource.from_config(
            SquadDataSource.Config(
                eval_filename=tests_module.test_file("squad_tiny.json")
            )
        )
        row = next(iter(source.eval))
        tensorizer = SquadForBERTTensorizer.from_config(
            SquadForBERTTensorizer.Config(
                tokenizer=WordPieceTokenizer.Config(
                    wordpiece_vocab_path="pytext/data/test/data/wordpiece_1k.txt"
                ),
                max_seq_len=250,
            )
        )
        tokens, segments, seq_len, positions, start, end = tensorizer.numberize(row)
        # check against manually verified answer positions in tokenized output
        # there are 4 identical answers
        self.assertEqual(start, [83, 83, 83, 83])
        self.assertEqual(end, [87, 87, 87, 87])
        self.assertEqual(len(tokens), seq_len)
        self.assertEqual(len(segments), seq_len)

        tensorizer.max_seq_len = 50
        # answer should be truncated out
        _, _, _, _, start, end = tensorizer.numberize(row)
        self.assertEqual(start, [-100, -100, -100, -100])
        self.assertEqual(end, [-100, -100, -100, -100])
        self.assertEqual(len(tokens), seq_len)
        self.assertEqual(len(segments), seq_len)




[docs]class SquadTensorizerTest(unittest.TestCase):
[docs]    def setUp(self):
        self.json_data_source = SquadDataSource.from_config(
            SquadDataSource.Config(
                train_filename=tests_module.test_file("squad_tiny.json"),
                eval_filename=None,
                test_filename=None,
            )
        )
        self.tsv_data_source = SquadDataSource.from_config(
            SquadDataSource.Config(
                train_filename=tests_module.test_file("squad_tiny.tsv"),
                eval_filename=None,
                test_filename=None,
            )
        )

        self.tensorizer_with_wordpiece = SquadTensorizer.from_config(
            SquadTensorizer.Config(
                tokenizer=WordPieceTokenizer.Config(
                    wordpiece_vocab_path="pytext/data/test/data/wordpiece_1k.txt"
                ),
                max_seq_len=250,
            )
        )
        self.tensorizer_with_alphanumeric = SquadTensorizer.from_config(
            SquadTensorizer.Config(
                tokenizer=Tokenizer.Config(split_regex=r"\W+"), max_seq_len=250
            )
        )


    def _init_tensorizer(self, tsv=False):
        tensorizer_dict = {
            "wordpiece": self.tensorizer_with_wordpiece,
            "alphanumeric": self.tensorizer_with_alphanumeric,
        }
        data_source = self.tsv_data_source.train if tsv else self.json_data_source.train
        initialize_tensorizers(tensorizer_dict, data_source)

[docs]    def test_initialize(self):
        self._init_tensorizer()
        self.assertEqual(len(self.tensorizer_with_wordpiece.vocab), 1000)
        self.assertEqual(
            len(self.tensorizer_with_wordpiece.ques_tensorizer.vocab), 1000
        )
        self.assertEqual(len(self.tensorizer_with_wordpiece.doc_tensorizer.vocab), 1000)
        self.assertEqual(len(self.tensorizer_with_alphanumeric.vocab), 1418)
        self.assertEqual(
            len(self.tensorizer_with_alphanumeric.ques_tensorizer.vocab), 1418
        )
        self.assertEqual(
            len(self.tensorizer_with_alphanumeric.doc_tensorizer.vocab), 1418
        )


[docs]    def test_numberize_with_alphanumeric(self):
        self._init_tensorizer()
        row = next(iter(self.json_data_source.train))
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_token_idx,
            answer_end_token_idx,
        ) = self.tensorizer_with_alphanumeric.numberize(row)

        # check against manually verified answer positions in tokenized output
        # there are 4 identical answers
        self.assertEqual(len(ques_tokens), ques_seq_len)
        self.assertEqual(len(doc_tokens), doc_seq_len)
        self.assertEqual(ques_tokens, [2, 3, 4, 5, 6, 7])  # It's a coincidence.
        self.assertEqual(answer_start_token_idx, [26, 26, 26, 26])
        self.assertEqual(answer_end_token_idx, [26, 26, 26, 26])

        self.tensorizer_with_alphanumeric.doc_tensorizer.max_seq_len = 20
        # answer should be truncated out because max doc len is smaller.
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_token_idx,
            answer_end_token_idx,
        ) = self.tensorizer_with_alphanumeric.numberize(row)
        self.assertEqual(len(ques_tokens), ques_seq_len)
        self.assertEqual(len(doc_tokens), doc_seq_len)
        self.assertEqual(answer_start_token_idx, [-100])
        self.assertEqual(answer_end_token_idx, [-100])


[docs]    def test_numberize_with_wordpiece(self):
        self._init_tensorizer()
        row = next(iter(self.json_data_source.train))
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_token_idx,
            answer_end_token_idx,
        ) = self.tensorizer_with_wordpiece.numberize(row)

        # check against manually verified answer positions in tokenized output
        # there are 4 identical answers
        self.assertEqual(len(ques_tokens), ques_seq_len)
        self.assertEqual(len(doc_tokens), doc_seq_len)
        self.assertEqual(answer_start_token_idx, [70, 70, 70, 70])
        self.assertEqual(answer_end_token_idx, [74, 74, 74, 74])

        self.tensorizer_with_wordpiece.doc_tensorizer.max_seq_len = 50
        # answer should be truncated out because max doc len is smaller.
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_token_idx,
            answer_end_token_idx,
        ) = self.tensorizer_with_wordpiece.numberize(row)
        self.assertEqual(len(ques_tokens), ques_seq_len)
        self.assertEqual(len(doc_tokens), doc_seq_len)
        self.assertEqual(answer_start_token_idx, [-100])
        self.assertEqual(answer_end_token_idx, [-100])


[docs]    def test_tsv_numberize_with_alphanumeric(self):
        # No need to repeat other tests with TSV.
        # All we want to test is that TSV and JSON loading are identical.
        self._init_tensorizer(tsv=True)
        row = next(iter(self.json_data_source.train))
        print(row)
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_token_idx,
            answer_end_token_idx,
        ) = self.tensorizer_with_alphanumeric.numberize(row)

        # check against manually verified answer positions in tokenized output
        # there are 4 identical answers
        self.assertEqual(len(ques_tokens), ques_seq_len)
        self.assertEqual(len(doc_tokens), doc_seq_len)
        self.assertEqual(ques_tokens, [2, 3, 4, 5, 6, 7])  # It's a coincidence.
        self.assertEqual(answer_start_token_idx, [26, 26, 26, 26])
        self.assertEqual(answer_end_token_idx, [26, 26, 26, 26])

        self.tensorizer_with_alphanumeric.doc_tensorizer.max_seq_len = 20
        # answer should be truncated out because max doc len is smaller.
        (
            doc_tokens,
            doc_seq_len,
            ques_tokens,
            ques_seq_len,
            answer_start_token_idx,
            answer_end_token_idx,
        ) = self.tensorizer_with_alphanumeric.numberize(row)
        self.assertEqual(len(ques_tokens), ques_seq_len)
        self.assertEqual(len(doc_tokens), doc_seq_len)
        self.assertEqual(answer_start_token_idx, [-100])
        self.assertEqual(answer_end_token_idx, [-100])




[docs]class String2DListTensorizerTest(unittest.TestCase):

    init_rows = [
        {"text": [["Move", "fast"], ["And", "break", "things", "fast"]]},
    ]

    test_rows = [
        {"text": [["Move", "fast"], ["And", "break", "things", "fast"]]},
        {"text": [["Move", "fast"], ["And", "break", "things", "even", "faster"]]},
    ]

    expected_numberized = [
        ([[2, 3], [4, 5, 6, 3]], [2, 4], 2),
        ([[2, 3], [4, 5, 6, 0, 0]], [2, 5], 2),
    ]

    expected_tensorized = (
        torch.tensor(
            [
                [
                    [2, 3, 1, 1, 1],
                    [4, 5, 6, 3, 1],
                ],
                [
                    [2, 3, 1, 1, 1],
                    [4, 5, 6, 0, 0],
                ],
            ]
        ),
    )

    def _initialize_tensorizer(self, tensorizer):
        init = tensorizer.initialize()
        init.send(None)
        for row in self.init_rows:
            init.send(row)
        init.close()

    # Test tensorizer in it's original form
[docs]    def test_original(self):

        tensorizer = String2DListTensorizer(column="text")
        self._initialize_tensorizer(tensorizer)

        numberized_rows = [tensorizer.numberize(row) for row in self.test_rows]

        for expected, actual in zip(self.expected_numberized, numberized_rows):
            self.assertEqual(expected, actual, msg="Numberized rows didn't match!")

        tensors = tensorizer.tensorize(numberized_rows)
        for expected, actual in zip(self.expected_tensorized, tensors):
            print("COMPARE: ", expected, actual)
            self.assertTrue(expected.equal(actual), msg="Tensors didn't match!")


    # Test torchscript version of the tensorizer
[docs]    def test_torchscriptified(self):

        tensorizer = String2DListTensorizer(column="text")
        self._initialize_tensorizer(tensorizer)
        ts_tensorizer = tensorizer.torchscriptify()

        tensors = ts_tensorizer([row["text"] for row in self.test_rows])

        for expected, actual in zip(self.expected_tensorized, tensors):
            self.assertTrue(expected.equal(actual), msg="Tensors didn't match!")




[docs]class CharacterVocabTokenTensorizerTest(unittest.TestCase):
    def _initialize_tensorizer(self, tensorizer, data):
        init = tensorizer.initialize()
        init.send(None)  # kick
        for row in data:
            init.send(row)
        init.close()

[docs]    def test_character_vocab_token_tensorizer(self):
        rows = [{"text": "Move fast"}, {"text": "And break things"}]
        expected_outputs = [
            [
                (
                    "char_tokens",
                    [[2, 3, 4, 5], [6, 7, 8, 9]],
                ),
                ("char_tokens_lengths", [4, 4]),
            ],
            [
                (
                    "char_tokens",
                    [[7, 10, 11], [12, 13, 5, 7, 14], [9, 15, 16, 10, 17, 8]],
                ),
                ("char_tokens_lengths", [3, 5, 6]),
            ],
        ]

        expected_tensors = (
            [
                [
                    [2, 3, 4, 5, 1, 1],
                    [6, 7, 8, 9, 1, 1],
                    [1, 1, 1, 1, 1, 1],
                ],
                [
                    [7, 10, 11, 1, 1, 1],
                    [12, 13, 5, 7, 14, 1],
                    [9, 15, 16, 10, 17, 8],
                ],
            ],
            [[4, 4, 0], [3, 5, 6]],
        )

        tensorizer = CharacterVocabTokenTensorizer(text_column="text")
        self._initialize_tensorizer(tensorizer, data=rows)
        numberized_rows = [tensorizer.numberize(row) for row in rows]

        for expected, numberized_row in zip(expected_outputs, numberized_rows):
            for (field, value), out in zip(expected, numberized_row):
                self.assertEqual(value, out, msg=f"{field} didn't match!")

        tensor, tensor_lens = tensorizer.tensorize(numberized_rows)

        self.assertIsInstance(tensor, torch.LongTensor)
        self.assertIsInstance(tensor_lens, torch.LongTensor)
        self.assertEqual(tensor.tolist(), expected_tensors[0])
        self.assertEqual(tensor_lens.tolist(), expected_tensors[1])

        # Check the tensorizer after exporting to TorchScript
        torchscript_tensorizer = tensorizer.torchscriptify()

        torchscript_numberized_rows = [
            torchscript_tensorizer.numberize(
                *torchscript_tensorizer.tokenize(row["text"])
            )
            for row in rows
        ]

        for expected, numberized_row in zip(
            expected_outputs, torchscript_numberized_rows
        ):
            for (field, value), out in zip(expected, numberized_row):
                self.assertEqual(
                    value,
                    out,
                    msg=f"{field} didn't match for torchscriptified tensorizer!",
                )

        torchscript_tensor, torchscript_tensor_lens = torchscript_tensorizer.tensorize(
            *zip(*numberized_rows)
        )

        self.assertIsInstance(torchscript_tensor, torch.LongTensor)
        self.assertIsInstance(torchscript_tensor_lens, torch.LongTensor)
        self.assertEqual(torchscript_tensor.tolist(), expected_tensors[0])
        self.assertEqual(torchscript_tensor_lens.tolist(), expected_tensors[1])

        # test forward
        torchscript_tensor, torchscript_tensor_lens = torchscript_tensorizer(
            ScriptBatchInput([[row["text"]] for row in rows], None, None)
        )

        self.assertIsInstance(torchscript_tensor, torch.LongTensor)
        self.assertIsInstance(torchscript_tensor_lens, torch.LongTensor)
        self.assertEqual(torchscript_tensor.tolist(), expected_tensors[0])
        self.assertEqual(torchscript_tensor_lens.tolist(), expected_tensors[1])






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.tokenizers_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest

from pytext.data.tokenizers import (
    GPT2BPETokenizer,
    SentencePieceTokenizer,
    Tokenizer,
    WordPieceTokenizer,
)
from pytext.data.tokenizers.tokenizer import Token


[docs]class TokenizeTest(unittest.TestCase):
[docs]    def test_tokenize(self):
        tokenizer = Tokenizer()
        sentence = "Order me a coffee"
        expected = ["order", "me", "a", "coffee"]
        tokens = tokenizer.tokenize(sentence)
        self.assertListEqual(expected, [t.value for t in tokens])


[docs]    def test_tokenize_dont_lowercase(self):
        tokenizer = Tokenizer(lowercase=False)
        sentence = "Order me a coffee"
        expected = ["Order", "me", "a", "coffee"]
        tokens = tokenizer.tokenize(sentence)
        self.assertListEqual(expected, [t.value for t in tokens])


[docs]    def test_tokenize_use_byte_offsets(self):
        tokenizer = Tokenizer(use_byte_offsets=True)
        sentence = "Ordér mê å ćoƒfee"
        expected = [
            Token("ordér", 0, 6),
            Token("mê", 7, 10),
            Token("å", 11, 13),
            Token("ćoƒfee", 14, 22),
        ]
        tokens = tokenizer.tokenize(sentence)
        self.assertListEqual(expected, tokens)


[docs]    def test_tokenize_no_byte_offsets(self):
        tokenizer = Tokenizer()
        sentence = "Ordér mê å ćoƒfee"
        expected = [
            Token("ordér", 0, 5),
            Token("mê", 6, 8),
            Token("å", 9, 10),
            Token("ćoƒfee", 11, 17),
        ]
        tokens = tokenizer.tokenize(sentence)
        self.assertListEqual(expected, tokens)


[docs]    def test_split_with_regex(self):
        tokenizer = Tokenizer(split_regex=r"[\s,;!.?\"\(\)\-]+")
        sentence = """
            Your bones don't break, mine do. That's clear. Your cells react to
            bacteria and viruses differently than mine. You don't get sick,
            I do. That's also clear. But for some reason, you and I react the
            exact same way to water. We swallow it too fast, we choke. We get
            some in our lungs, we drown. However unreal it may seem, we are
            connected, you and I. We're on the same curve, just on opposite
            ends.
        """
        expected = """
            your bones don't break mine do that's clear your cells react to
            bacteria and viruses differently than mine you don't get sick
            i do that's also clear but for some reason you and i react the
            exact same way to water we swallow it too fast we choke we get
            some in our lungs we drown however unreal it may seem we are
            connected you and i we're on the same curve just on opposite ends
        """.split()
        tokens = tokenizer.tokenize(sentence)
        self.assertListEqual(expected, [t.value for t in tokens])

        sentence = '"Please, buy me a coffee?" He implored-in vain.'
        expected = "please buy me a coffee he implored in vain".split()
        tokens = tokenizer.tokenize(sentence)
        self.assertListEqual(expected, [t.value for t in tokens])




[docs]class WordpieceTokenizerTest(unittest.TestCase):
[docs]    def test_wordpiece_tokenizer(self):
        text = "Marcó Lopᚠz"
        expected = [
            Token("m", 0, 1),
            Token("##ar", 1, 3),
            Token("##c", 3, 4),
            Token(value="##o", start=4, end=5),
            Token(value="[UNK]", start=6, end=11),
        ]
        tokenizer = WordPieceTokenizer.from_config(
            WordPieceTokenizer.Config(
                wordpiece_vocab_path="pytext/data/test/data/wordpiece_1k.txt"
            )
        )
        tokens = tokenizer.tokenize(text)
        print(tokens)
        self.assertEqual(tokens, expected)




[docs]class GPT2BPETest(unittest.TestCase):
[docs]    def test_gpt2_bpe_tokenizer(self):
        tokenizer = GPT2BPETokenizer.from_config(
            GPT2BPETokenizer.Config(
                bpe_vocab_path="pytext/data/test/data/gpt2_vocab.bpe",
                bpe_encoder_path="pytext/data/test/data/gpt2_encoder.json",
            )
        )
        text_list = ["Prototype", " Prototype"]
        expected_list = [
            [Token("19703", 0, 4), Token("8690", 4, 9)],
            [Token("220", 0, 0), Token("19703", 1, 5), Token("8690", 5, 10)],
        ]

        for (text, expected) in zip(text_list, expected_list):
            tokens = tokenizer.tokenize(text)
            self.assertEqual(tokens, expected)




[docs]class SentencePieceTokenizerTest(unittest.TestCase):
[docs]    def test_tokenize(self):
        sentence = "Testing out sentencepiece"
        expected = [
            Token(value="▁T", start=0, end=1),
            Token(value="est", start=1, end=4),
            Token(value="ing", start=4, end=7),
            Token(value="▁out", start=8, end=11),
            Token(value="▁sen", start=12, end=15),
            Token(value="t", start=15, end=16),
            Token(value="ence", start=16, end=20),
            Token(value="p", start=20, end=21),
            Token(value="i", start=21, end=22),
            Token(value="e", start=22, end=23),
            Token(value="ce", start=23, end=25),
        ]
        sp_tokenizer = SentencePieceTokenizer.from_config(
            SentencePieceTokenizer.Config(
                sp_model_path="pytext/data/test/data/sentencepiece.model"
            )
        )
        tokens = sp_tokenizer.tokenize(sentence)
        self.assertEqual(tokens, expected)


[docs]    def test_input_text_truncation(self):
        sentence = "Testing out sentencepiece"
        expected = [
            Token(value="▁T", start=0, end=1),
            Token(value="est", start=1, end=4),
            Token(value="ing", start=4, end=7),
            Token(value="▁out", start=8, end=11),
        ]
        sp_tokenizer = SentencePieceTokenizer.from_config(
            SentencePieceTokenizer.Config(
                sp_model_path="pytext/data/test/data/sentencepiece.model",
                max_input_text_length=11,
            )
        )
        tokens = sp_tokenizer.tokenize(sentence)
        self.assertEqual(tokens, expected)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.tsv_data_source_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest
from typing import List

from pytext.data.sources.data_source import SafeFileWrapper
from pytext.data.sources.tsv import (
    BlockShardedTSVDataSource,
    SessionTSVDataSource,
    TSVDataSource,
)
from pytext.utils.test import import_tests_module


tests_module = import_tests_module()


[docs]class TSVDataSourceTest(unittest.TestCase):
[docs]    def setUp(self):
        self.data = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("train_dense_features_tiny.tsv")),
            SafeFileWrapper(tests_module.test_file("test_dense_features_tiny.tsv")),
            eval_file=None,
            field_names=["label", "slots", "text", "dense"],
            schema={"text": str, "label": str},
        )


[docs]    def test_read_data_source(self):
        data = list(self.data.train)
        self.assertEqual(10, len(data))
        example = next(iter(data))
        self.assertEqual(2, len(example))
        self.assertEqual({"label", "text"}, set(example))


[docs]    def test_quoting(self):
        """
        The text column of the first row of this file opens a quote but
        does not close it.
        """
        data_source = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("test_tsv_quoting.tsv")),
            SafeFileWrapper(tests_module.test_file("test_tsv_quoting.tsv")),
            eval_file=None,
            field_names=["label", "text"],
            schema={"text": str, "label": str},
        )

        data = list(data_source.train)
        self.assertEqual(4, len(data))


[docs]    def test_bad_quoting(self):
        """
        The text column of the first row of this file opens a quote but
        does not close it.
        """
        data_source = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("test_tsv_quoting.tsv")),
            SafeFileWrapper(tests_module.test_file("test_tsv_quoting.tsv")),
            eval_file=None,
            field_names=["label", "text"],
            schema={"text": str, "label": str},
            quoted=True,
        )

        data = list(data_source.train)
        self.assertEqual(1, len(data))


[docs]    def test_csv(self):
        data_source = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("test_data_tiny_csv.tsv")),
            test_file=None,
            eval_file=None,
            field_names=["label", "slots", "text"],
            delimiter=",",
            schema={"text": str, "label": str},
            quoted=True,
        )

        for row in data_source.train:
            self.assertEqual("alarm/set_alarm", row["label"])
            self.assertTrue(row["text"].startswith("this is the text"))


[docs]    def test_read_test_data_source(self):
        data = list(self.data.test)
        self.assertEqual(4, len(data))
        example = next(iter(data))
        self.assertEqual(2, len(example))
        self.assertEqual({"label", "text"}, set(example))


[docs]    def test_read_eval_data_source(self):
        data = list(self.data.eval)
        self.assertEqual(0, len(data))


[docs]    def test_iterate_training_data_multiple_times(self):
        train = self.data.train
        data = list(train)
        data2 = list(train)
        self.assertEqual(10, len(data))
        self.assertEqual(10, len(data2))
        example = next(iter(data2))
        self.assertEqual(2, len(example))
        self.assertEqual({"label", "text"}, set(example))


[docs]    def test_read_data_source_with_column_remapping(self):
        data_source = TSVDataSource(
            SafeFileWrapper(tests_module.test_file("train_dense_features_tiny.tsv")),
            SafeFileWrapper(tests_module.test_file("test_dense_features_tiny.tsv")),
            eval_file=None,
            field_names=["remapped_label", "slots", "remapped_text", "dense"],
            column_mapping={"remapped_label": "label", "remapped_text": "text"},
            schema={"text": str, "label": str},
        )

        data = list(data_source.train)
        self.assertEqual(10, len(data))
        example = next(iter(data))
        self.assertEqual(2, len(example))
        self.assertEqual({"label", "text"}, set(example))


[docs]    def test_read_data_source_with_utf8_issues(self):
        schema = {"text": str, "label": str}
        data_source = TSVDataSource.from_config(
            TSVDataSource.Config(
                train_filename=tests_module.test_file("test_utf8_errors.tsv"),
                field_names=["label", "text"],
            ),
            schema,
        )
        list(data_source.train)




[docs]class SessionTSVDataSourceTest(unittest.TestCase):
[docs]    def setUp(self):
        self.data = SessionTSVDataSource(
            SafeFileWrapper(tests_module.test_file("seq_tagging_example.tsv")),
            field_names=["session_id", "intent", "goals", "label"],
            schema={"intent": List[str], "goals": List[str], "label": List[str]},
        )


[docs]    def test_read_session_data(self):
        self.assertEqual(3, len(list(self.data.train)))
        # validate multiple iteration
        self.assertEqual(3, len(list(self.data.train)))
        it = iter(self.data.train)
        example = next(it)
        self.assertEqual(4, len(example))
        self.assertEqual("id1", example["session_id"])
        self.assertEqual(["int11", "int12"], example["intent"])
        self.assertEqual(["g11", "g12"], example["goals"])
        self.assertEqual(["0", "0"], example["label"])
        example = next(it)
        example = next(it)
        self.assertEqual("id3", example["session_id"])
        self.assertEqual(["int31", "int32", "int33"], example["intent"])
        self.assertEqual(["g31", "g32", "g33"], example["goals"])
        self.assertEqual(["0", "1", "1"], example["label"])




[docs]class BlockShardedTSVDataSourceTest(unittest.TestCase):
[docs]    def test_quoting(self):
        """
        The text column of the first row of this file opens a quote but
        does not close it.
        """
        data_source = BlockShardedTSVDataSource(
            train_file=SafeFileWrapper(tests_module.test_file("test_tsv_quoting.tsv")),
            test_file=None,
            eval_file=None,
            field_names=["label", "text"],
            schema={"text": str, "label": str},
        )

        data = list(data_source.train_unsharded)
        self.assertEqual(4, len(data))

        data = list(data_source.train)
        self.assertEqual(4, len(data))


[docs]    def test_bad_quoting(self):
        """
        The text column of the first row of this file opens a quote but
        does not close it.
        """
        data_source = BlockShardedTSVDataSource(
            train_file=SafeFileWrapper(tests_module.test_file("test_tsv_quoting.tsv")),
            test_file=None,
            eval_file=None,
            field_names=["label", "text"],
            schema={"text": str, "label": str},
            quoted=True,
        )

        data = list(data_source.train_unsharded)
        self.assertEqual(1, len(data))

        data = list(data_source.train)
        self.assertEqual(1, len(data))






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.test.utils_test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import unittest

from pytext.data import utils


[docs]class TargetTest(unittest.TestCase):
[docs]    def test_align_target_label(self):
        target = [[0.1, 0.2, 0.3], [0.1, 0.2, 0.3]]
        batch_label_list = [["l3", "l2", "l1"], ["l1", "l3", "l2"]]
        label_vocab = {"l1": 0, "l2": 1, "l3": 2}
        align_target = utils.align_target_labels(target, batch_label_list, label_vocab)
        self.assertListEqual(align_target, [[0.3, 0.2, 0.1], [0.1, 0.3, 0.2]])




[docs]class PaddingTest(unittest.TestCase):
[docs]    def testPadding(self):
        self.assertEqual(
            [[1, 2, 3], [1, 0, 0]], utils.pad([[1, 2, 3], [1]], pad_token=0)
        )
        self.assertEqual(
            [[[1], [2], [3]], [[1], [0], [0]]],
            utils.pad([[[1], [2], [3]], [[1]]], pad_token=0),
        )
        self.assertEqual(
            [[1, 2, 3, 4, 5, 6, 7], [9, 9, 9, 9, 9, 9, 9]],
            utils.pad([[1, 2, 3, 4, 5, 6, 7], []], pad_token=9),
        )


[docs]    def testPaddingProvideShape(self):
        self.assertEqual(
            [[0, 0, 0], [0, 0, 0]], utils.pad([], pad_token=0, pad_shape=(2, 3))
        )
        self.assertEqual(
            [[1, 2, 3], [1, 0, 0]],
            utils.pad([[1, 2, 3], [1]], pad_token=0, pad_shape=(2, 3)),
        )
        self.assertEqual([], utils.pad([], pad_token=0, pad_shape=()))




[docs]class VocabularyTest(unittest.TestCase):
[docs]    def testBuildVocabulary(self):
        tokens = """
            your bones don't break mine do that's clear your cells react to
            bacteria and viruses differently than mine you don't get sick
            i do that's also clear but for some reason you and i react the
            exact same way to water we swallow it too fast we choke we get
            some in our lungs we drown however unreal it may seem we are
            connected you and i we're on the same curve just on opposite ends
        """.split()
        builder = utils.VocabBuilder()
        builder.add_all(tokens)
        vocab = builder.make_vocab()
        self.assertEqual(54, len(vocab))

        indices = vocab.lookup_all(["can i get a coffee".split()])
        self.assertEqual([[0, 21, 19, 0, 0]], indices)
        indices = vocab.lookup_all_internal(
            ["your unk unk unk unk unk unk unk unk unk".split()]
        )
        self.assertEqual(0.9, indices[1] / indices[2])
        indices = vocab.lookup_all_internal(
            [["bones unk unk unk unk unk".split()], ["bones on on on".split()]]
        )
        self.assertEqual(0.5, indices[1] / indices[2])
        indices = vocab.lookup_all_internal(
            [["bones unk unk unk unk".split()], ["unk unk unk unk unk".split()]]
        )
        self.assertEqual(0.9, indices[1] / indices[2])

        builder.truncate_to_vocab_size(min_counts=2)
        self.assertEqual(len(builder._counter), 18)
        builder.truncate_to_vocab_size(vocab_size=5)
        self.assertEqual(len(builder._counter), 5)






          

      

      

    

  

    
      
          
            
  Source code for pytext.data.tokenizers.tokenizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import copy
import json
import re
from collections import OrderedDict
from typing import List, NamedTuple, Union, Optional

from fairseq.data.encoders.gpt2_bpe import get_encoder as create_gpt2_bpe
from fairseq.data.encoders.gpt2_bpe_utils import Encoder as GPT2BPEEncoder
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType, create_component
from pytext.torchscript.tokenizer import ScriptDoNothingTokenizer, ScriptWordTokenizer
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage
from sentencepiece import SentencePieceProcessor
from transformers.tokenization_bert import (
    BasicTokenizer,
    WordpieceTokenizer,
)


[docs]class Token(NamedTuple):
    value: str
    start: int
    end: int



[docs]class Tokenizer(Component):
    """A simple regex-splitting tokenizer."""

    __COMPONENT_TYPE__ = ComponentType.TOKENIZER
    __EXPANSIBLE__ = True

[docs]    class Config(Component.Config):
        #: A regular expression for the tokenizer to split on. Tokens are the segments
        #: between the regular expression matches. The start index is inclusive of the
        #: unmatched region, and the end index is exclusive (matching the first
        #: character of the matched split region).
        split_regex: str = r"\s+"
        #: Whether token values should be lowercased or not.
        lowercase: bool = True
        #: Whether to use utf8 byte offsets
        use_byte_offsets: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.split_regex, config.lowercase, config.use_byte_offsets)


    def __init__(self, split_regex=r"\s+", lowercase=True, use_byte_offsets=False):
        super().__init__(None)
        self.split_regex = split_regex
        self.lowercase = lowercase
        self.use_byte_offsets = use_byte_offsets

[docs]    def tokenize(self, input: str) -> List[Token]:
        tokens = []
        start = 0
        tokenize_input = input.lower() if self.lowercase else input
        for match in re.finditer(self.split_regex, tokenize_input):
            split_start, split_end = match.span()
            tokens.append(Token(tokenize_input[start:split_start], start, split_start))
            start = split_end
        tokens.append(Token(tokenize_input[start : len(input)], start, len(input)))
        if self.use_byte_offsets:
            return [
                self._convert_token(input, token) for token in tokens if token.value
            ]
        else:
            return [token for token in tokens if token.value]


    def _convert_token(self, inp: str, token: Token) -> Token:
        return Token(
            token.value,
            self._convert_char_to_byte_offsets(inp, token.start),
            self._convert_char_to_byte_offsets(inp, token.end),
        )

    def _convert_char_to_byte_offsets(self, input: str, char_offset: int) -> int:
        return len(input[:char_offset].encode("utf8"))

[docs]    def torchscriptify(self):
        # torchscriptify only supports space spliting tokenizer
        if self.split_regex == r"\s+":
            return ScriptWordTokenizer(self.lowercase)
        else:
            NotImplementedError


[docs]    def decode(self, sentence: str):
        ## To be overridden by subword level tokenizers to convert to string
        return sentence




[docs]class DoNothingTokenizer(Tokenizer):
    """
    Tokenizer that takes a list of strings and converts to a list of Tokens.
    Useful in cases where tokenizer is run before-hand
    """

[docs]    class Config(Component.Config):
        do_nothing: str = ""


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls()


    def __init__(self):
        super().__init__(None)

[docs]    def tokenize(self, tokens: Union[List[str], str]) -> List[Token]:
        if isinstance(tokens, str):
            tokens = json.loads(tokens)
        tokens = [Token(token_text, -1, -1) for token_text in tokens if token_text]
        return tokens


[docs]    def torchscriptify(self):
        return ScriptDoNothingTokenizer()




[docs]class BERTInitialTokenizer(Tokenizer):
    """
    Basic initial tokenization for BERT.  This is run prior to word piece, does
    white space tokenization in addition to lower-casing and accent removal
    if specified.
    """

[docs]    class Config(Tokenizer.Config):
        """Config for this class."""


[docs]    @classmethod
    def from_config(cls, config: Config):
        basic_tokenizer = BasicTokenizer(
            do_lower_case=config.lowercase,
            never_split=(
                "[UNK]",
                "[SEP]",
                "[PAD]",
                "[CLS]",
                "[MASK]",
            ),  # compatibility with HF v0.5
        )
        return cls(basic_tokenizer)


    def __init__(self, basic_tokenizer) -> None:
        self.tokenizer = basic_tokenizer
        log_class_usage(__class__)

[docs]    def tokenize(self, text):
        """Tokenizes a piece of text."""
        if self.tokenizer.do_lower_case:
            text = self.tokenizer._run_strip_accents(text.lower())
        tokens = self.tokenizer.tokenize(text)
        end = 0
        result = []
        for token in tokens:
            start = text.find(token, end)
            if start == -1:  # safety check, this should not happen
                start = end
            end = start + len(token)
            result.append(Token(token, start, end))
        return result




[docs]class WordPieceTokenizer(Tokenizer):
    """Word piece tokenizer for BERT models."""

[docs]    class Config(ConfigBase):
        basic_tokenizer: BERTInitialTokenizer.Config = BERTInitialTokenizer.Config()
        wordpiece_vocab_path: str = "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/vocab.txt"


    def __init__(self, wordpiece_vocab, basic_tokenizer, wordpiece_tokenizer) -> None:
        self.vocab = wordpiece_vocab
        self.basic_tokenizer = basic_tokenizer
        self.wordpiece_tokenizer = wordpiece_tokenizer
        log_class_usage(__class__)

[docs]    @classmethod
    def from_config(cls, config: Config):
        basic_tokenizer = create_component(
            ComponentType.TOKENIZER, config.basic_tokenizer
        )
        vocab = WordPieceTokenizer.load_vocab(config.wordpiece_vocab_path)
        wordpiece_tokenizer = WordpieceTokenizer(
            vocab=vocab, unk_token="[UNK]"
        )  # UNK is for compatibility with HF v0.5
        return cls(vocab, basic_tokenizer, wordpiece_tokenizer)


[docs]    @staticmethod
    def load_vocab(vocab_file):
        """Loads a vocabulary file into a dictionary."""
        vocab = OrderedDict()
        with PathManager.open(vocab_file, "r") as reader:
            tokens = reader.readlines()
        for index, token in enumerate(tokens):
            token = token.rstrip("\n")
            vocab[token] = index
        return vocab


[docs]    def tokenize(self, input_str: str) -> List[Token]:
        tokens = []
        for token in self.basic_tokenizer.tokenize(input_str):
            start = token.start
            for sub_token in self.wordpiece_tokenizer.tokenize(token.value):
                piece_len = (
                    len(sub_token)
                    if not sub_token.startswith("##")
                    else (len(sub_token) - 2)  # account for ##
                )
                if sub_token == "[UNK]":
                    # this fixes the bug wherein piece_len = 5 for all [UNK]
                    piece_len = len(token.value)
                end = start + piece_len
                tokens.append(Token(sub_token, start, end))
                start = end
        return [token for token in tokens if token.value]




[docs]class PickleableGPT2BPEEncoder(GPT2BPEEncoder):
    """Fairseq's encoder stores the regex module as a local reference on its encoders,
    which means they can't be saved via pickle.dumps or torch.save. This modified
    their save/load logic doesn't store the module, and restores the reference
    after re-inflating."""

    def __getstate__(self):
        # make a shallow copy of state to avoid side effect on the original object
        state = copy.copy(vars(self))
        state.pop("re")
        return state

    def __setstate__(self, state):
        vars(self).update(state)
        import regex

        self.re = regex



[docs]class GPT2BPETokenizer(Tokenizer):
    """Tokenizer for gpt-2 and RoBERTa."""

[docs]    class Config(ConfigBase):
        bpe_encoder_path: str = (
            "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/encoder.json"
        )
        bpe_vocab_path: str = (
            "manifold://pytext_training/tree/static/vocabs/bpe/gpt2/vocab.bpe"
        )
        lowercase: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        # TODO: T57433776 remove once FairSeq support PathManager
        config.bpe_encoder_path = PathManager.get_local_path(config.bpe_encoder_path)
        config.bpe_vocab_path = PathManager.get_local_path(config.bpe_vocab_path)

        bpe = create_gpt2_bpe(config.bpe_encoder_path, config.bpe_vocab_path)
        # This hacks the bpe instance to be picklable
        bpe = copy.copy(bpe)
        bpe.__class__ = PickleableGPT2BPEEncoder

        return cls(bpe, config.lowercase)


    def __init__(self, bpe: GPT2BPEEncoder, lowercase: bool = False):
        self.bpe = bpe
        self.lowercase = lowercase
        log_class_usage(__class__)

[docs]    def tokenize(self, input_str: str) -> List[Token]:
        if self.lowercase:
            bpe_ids = self.bpe.encode(input_str.lower())
        else:
            bpe_ids = self.bpe.encode(input_str)
        char_tokens = [self.bpe.decoder[id].lstrip(u"\u0120") for id in bpe_ids]
        # fix for incorrect decoding of utf-8 chars
        for i, char_token in enumerate(char_tokens):
            try:
                char_tokens[i] = bytearray(
                    [self.bpe.byte_decoder[char] for char in char_token]
                ).decode("utf-8")
            # handles BPE breaking a single multi-byte char into pieces
            except UnicodeDecodeError:
                continue
        lengths = [len(token) for token in char_tokens]
        tokens = []
        end = 0
        for length, id, char_token in zip(lengths, bpe_ids, char_tokens):
            start = input_str.find(char_token, end)
            end = start + length
            tokens.append(Token(str(id), start, end))
            # handles bad start/end indices cascading to subsequent tokens.
            if len(tokens) > 1 and end < tokens[-2].end:
                end = tokens[-2].end
        return [token for token in tokens if token.value]


[docs]    def decode(self, sentence: str):
        bpe_tokens = []
        for i in sentence.split():
            if i.isdigit():
                bpe_tokens.append(int(i))
        return self.bpe.decode(bpe_tokens)




[docs]class CppProcessorMixin:
    """Cpp processors like SentencePiece don't pickle well; reload them."""

    def _load_processor(self):
        raise NotImplementedError

    def __getstate__(self):
        state = dict(vars(self))
        state.pop("processor")
        return state

    def __setstate__(self, state):
        vars(self).update(state)
        self._load_processor()



[docs]class SentencePieceTokenizer(Tokenizer, CppProcessorMixin):
    """Sentence piece tokenizer."""

[docs]    class Config(ConfigBase):
        sp_model_path: str = ""
        max_input_text_length: Optional[int] = None


    def __init__(
        self, sp_model_path: str = "", max_input_text_length: Optional[int] = None
    ):
        self.sp_model_path = sp_model_path
        self.max_input_text_length = max_input_text_length
        self._load_processor()
        log_class_usage(__class__)

[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.sp_model_path, config.max_input_text_length)


[docs]    def tokenize(self, input_str: str) -> List[Token]:
        if (
            hasattr(self, "max_input_text_length")
            and self.max_input_text_length is not None
        ):
            input_str = input_str[: self.max_input_text_length]
        pieces = self.processor.EncodeAsPieces(input_str)
        tokens = []
        # calculate start and end indices of each piece.
        end = 0
        for piece in pieces:
            original_piece = piece.lstrip("\u2581")
            start = input_str.find(original_piece, end)
            end = start + len(original_piece)
            tokens.append(Token(piece, start, end))
        return tokens


    def _load_processor(self):
        self.processor = SentencePieceProcessor()
        self.processor.Load(PathManager.get_local_path(self.sp_model_path))

[docs]    def torchscriptify(self):
        return ScriptDoNothingTokenizer()






          

      

      

    

  

    
      
          
            
  Source code for pytext.exporters.custom_exporters

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import os
from typing import Dict, List

from caffe2.python import core, workspace
from pytext.config import ConfigBase
from pytext.config.field_config import FeatureConfig, FloatVectorConfig
from pytext.config.module_config import ExporterType
from pytext.exporters.exporter import ModelExporter
from pytext.fields import FieldMeta
from pytext.utils import mobile_onnx
from pytext.utils.file_io import PathManager


[docs]def save_caffe2_pb_net(path, model):
    with PathManager.open(path, "wb") as f:
        f.write(model.SerializeToString())



[docs]class DenseFeatureExporter(ModelExporter):
    """
    Exporter for models that have DenseFeatures as input to the decoder
    """

[docs]    @classmethod
    def get_feature_metadata(
        cls, feature_config: FeatureConfig, feature_meta: Dict[str, FieldMeta]
    ):
        # add all features EXCEPT dense features. The features exported here
        # go through the representation layer
        (
            input_names_rep,
            dummy_model_input_rep,
            feature_itos_map_rep,
        ) = cls._get_exportable_metadata(
            lambda x: isinstance(x, ConfigBase)
            and not isinstance(x, FloatVectorConfig),
            feature_config,
            feature_meta,
        )

        # need feature lengths only for non-dense features
        cls._add_feature_lengths(input_names_rep, dummy_model_input_rep)

        # add dense features. These features don't go through the representation
        # layer, instead they go directly to the decoder
        (
            input_names_dense,
            dummy_model_input_dense,
            feature_itos_map_dense,
        ) = cls._get_exportable_metadata(
            lambda x: isinstance(x, FloatVectorConfig), feature_config, feature_meta
        )

        feature_itos_map_rep.update(feature_itos_map_dense)
        return (
            input_names_rep + input_names_dense,
            tuple(dummy_model_input_rep + dummy_model_input_dense),
            feature_itos_map_rep,
        )




[docs]class InitPredictNetExporter(ModelExporter):
    """
    Exporter for converting models to their caffe2 init and predict nets.
    Does not rely on c2_prepared, but rather splits the ONNX model into
    the init and predict nets directly.

    """

[docs]    def prepend_operators(self, init_net, predict_net, input_names: List[str]):
        return mobile_onnx.add_feats_numericalize_ops(
            init_net, predict_net, self.vocab_map, input_names
        )


[docs]    def postprocess_output(
        self, init_net, predict_net, workspace, output_names: List[str], model
    ):
        model_out = model(*self.dummy_model_input)
        res = model.output_layer.export_to_caffe2(
            workspace, init_net, predict_net, model_out, *output_names
        )
        final_output_names = [str(output) for output in res]
        return (res, final_output_names)


[docs]    def get_export_paths(self, path):
        export_dir = os.path.dirname(path)
        return (
            os.path.join(export_dir, "init_net.pb"),
            os.path.join(export_dir, "predict_net.pb"),
        )


[docs]    def export_to_caffe2(
        self, model, export_path: str, export_onnx_path: str = None
    ) -> List[str]:

        init_net_path, predict_net_path = self.get_export_paths(export_path)
        print(f"Saving caffe2 init net to {init_net_path}")
        print(f"Saving caffe2 init net to {predict_net_path}")

        init_net, predict_net = mobile_onnx.pytorch_to_caffe2(
            model,
            self.dummy_model_input,
            self.input_names,
            self.output_names,
            export_path,
            export_onnx_path,
        )

        # prepend operators
        init_net, predict_net, final_input_names = self.prepend_operators(
            init_net, predict_net, self.input_names
        )
        init_net = core.Net(init_net)
        predict_net = core.Net(predict_net)

        # postprocess input
        mobile_onnx.create_context(init_net)
        net_outputs, final_out_names = self.postprocess_output(
            init_net, predict_net, workspace, self.output_names, model
        )
        for output in net_outputs:
            predict_net.AddExternalOutput(output)

        # convert nets to proto
        init_net = init_net.Proto()
        predict_net = predict_net.Proto()

        # save proto files
        save_caffe2_pb_net(init_net_path, init_net)
        save_caffe2_pb_net(predict_net_path, predict_net)




EXPORTER_MAP = {
    ExporterType.PREDICTOR: ModelExporter,
    ExporterType.INIT_PREDICT: InitPredictNetExporter,
}


[docs]def get_exporter(name):
    exporter = EXPORTER_MAP.get(name, None)
    if not exporter:
        raise NotImplementedError
    return exporter





          

      

      

    

  

    
      
          
            
  Source code for pytext.exporters.exporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import tempfile
from typing import Callable, Dict, List, Tuple, Union

import torch
from caffe2.python import core
from caffe2.python.onnx.backend_rep import Caffe2Rep
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType
from pytext.config.field_config import FeatureConfig
from pytext.data import CommonMetadata
from pytext.fields import FieldMeta
from pytext.utils import onnx
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage


[docs]class ModelExporter(Component):
    """
    Model exporter exports a PyTorch model to Caffe2 model using ONNX

    Attributes:
        input_names (List[Str]): names of the input variables to model forward
            function, in a flattened way.
            e.g: forward(tokens, dict) where tokens is List[Tensor] and dict is
            a tuple of value and length: (List[Tensor], List[Tensor]) the
            input names should looks like ['token', 'dict_value', 'dict_length']
        dummy_model_input (Tuple[torch.Tensor]): dummy values to define the
            shape of input tensors, should exactly match the shape of the model
            forward function
        vocab_map (Dict[str, List[str]]): dict of input feature names
            to corresponding index_to_string array, e.g:
            ::

                {
                    "text": ["<UNK>", "W1", "W2", "W3", "W4", "W5", "W6", "W7", "W8"],
                    "dict": ["<UNK>", "D1", "D2", "D3", "D4", "D5", "D6", "D7", "D8"]
                }
        output_names (List[Str]): names of output variables
    """

    __COMPONENT_TYPE__ = ComponentType.EXPORTER

[docs]    class Config(ConfigBase):
        export_logits: bool = False
        export_raw_to_metrics: bool = False


[docs]    @classmethod
    def from_config(
        cls,
        config,
        feature_config: FeatureConfig,
        target_config: Union[ConfigBase, List[ConfigBase]],
        meta: CommonMetadata,
        *args,
        **kwargs,
    ):
        """
        Gather all the necessary metadata from configs and global metadata to be
        used in exporter
        """
        input_names, dummy_model_input, vocab_map = cls.get_feature_metadata(
            feature_config, meta.features
        )
        if not isinstance(target_config, list):
            target_config = [target_config]
        output_names = [
            name for target in target_config for name in target.export_output_names
        ]
        return cls(config, input_names, dummy_model_input, vocab_map, output_names)


[docs]    @classmethod
    def get_feature_metadata(
        cls, feature_config: FeatureConfig, feature_meta: Dict[str, FieldMeta]
    ):
        # The number of names in input_names *must* be equal to the number of
        # tensors passed in dummy_input
        (
            input_names,
            dummy_model_input,
            feature_itos_map,
        ) = cls._get_exportable_metadata(
            lambda x: isinstance(x, ConfigBase), feature_config, feature_meta
        )
        cls._add_feature_lengths(input_names, dummy_model_input)
        return input_names, tuple(dummy_model_input), feature_itos_map


    def __init__(self, config, input_names, dummy_model_input, vocab_map, output_names):
        super().__init__(config)
        self.input_names = input_names
        self.output_names = output_names
        self.dummy_model_input = dummy_model_input
        self.vocab_map = vocab_map or {}
        # validate feature vocab
        for name in self.vocab_map:
            if name not in self.input_names:
                raise ValueError(
                    f"{name} is not found in input names {self.input_names}, \
                    there's a mismatch"
                )
        log_class_usage(__class__)

[docs]    def prepend_operators(
        self, c2_prepared: Caffe2Rep, input_names: List[str]
    ) -> Tuple[Caffe2Rep, List[str]]:
        """
        Prepend operators to the converted caffe2 net, do nothing by default

        Args:
            c2_prepared (Caffe2Rep): caffe2 net rep
            input_names (List[str]): current input names to the caffe2 net

        Returns:
            c2_prepared (Caffe2Rep): caffe2 net with prepended operators
            input_names (List[str]): list of input names for the new net
        """
        return onnx.add_feats_numericalize_ops(c2_prepared, self.vocab_map, input_names)


[docs]    def postprocess_output(
        self,
        init_net: core.Net,
        predict_net: core.Net,
        workspace: core.workspace,
        output_names: List[str],
        py_model,
    ):
        """
        Postprocess the model output, generate additional blobs for human readable
        prediction. By default it use export function of output layer from pytorch
        model to append additional operators to caffe2 net

        Args:
            init_net (caffe2.python.Net): caffe2 init net created by the current graph
            predict_net (caffe2.python.Net): caffe2 net created by the current graph
            workspace (caffe2.python.workspace): caffe2 current workspace
            output_names (List[str]): current output names of the caffe2 net
            py_model (Model): original pytorch model object

        Returns:
            result: list of blobs that will be added to the caffe2 model
            final_output_names: list of output names of the blobs to add
        """
        model_out = py_model(*self.dummy_model_input)
        res = py_model.output_layer.export_to_caffe2(
            workspace, init_net, predict_net, model_out, *output_names
        )

        # optionally include the last decoder layer of pytorch model
        final_output_names = [str(output) for output in res] + (
            output_names if self.config.export_logits else []
        )

        return res, final_output_names


[docs]    def get_extra_params(self) -> List[str]:
        """
        Returns:
            list of blobs to be added as extra params to the caffe2 model
        """
        return []


[docs]    def export_to_caffe2(
        self, model, export_path: str, export_onnx_path: str = None
    ) -> List[str]:
        """
        export pytorch model to caffe2 by first using ONNX to convert logic in forward
        function to a caffe2 net, and then prepend/append additional operators to
        the caffe2 net according to the model

        Args:
            model (Model): pytorch model to export
            export_path (str): path to save the exported caffe2 model
            export_onnx_path (str): path to save the exported onnx model

        Returns:
            final_output_names: list of caffe2 model output names
        """

        print(f"Saving caffe2 model to: {export_path}")

        # caffe2/onnx doesn't support internal uri(i.e. manifold)
        # workaround: save to a temp file and copy to model_path
        # this will be deprecated soon after caffe2 fully deprecated
        _, temp_path = tempfile.mkstemp(prefix="pytext")

        c2_prepared = onnx.pytorch_to_caffe2(
            model,
            self.dummy_model_input,
            self.input_names,
            self.output_names,
            temp_path,
            export_onnx_path,
        )
        c2_prepared, final_input_names = self.prepend_operators(
            c2_prepared, self.input_names
        )

        # Required because of https://github.com/pytorch/pytorch/pull/6456/files
        with c2_prepared.workspace._ctx:
            predict_net = core.Net(c2_prepared.predict_net)
            init_net = core.Net(c2_prepared.init_net)

            net_outputs, final_out_names = self.postprocess_output(
                init_net, predict_net, c2_prepared.workspace, self.output_names, model
            )
            for output in net_outputs:
                predict_net.AddExternalOutput(output)
            c2_prepared.predict_net = predict_net.Proto()
            c2_prepared.init_net = init_net.Proto()

        # Save predictor net to file
        onnx.export_nets_to_predictor_file(
            c2_prepared,
            final_input_names,
            final_out_names,
            temp_path,
            self.get_extra_params(),
        )
        PathManager.copy_from_local(temp_path, export_path, overwrite=True)
        return final_out_names


[docs]    def export_to_metrics(self, model, metric_channels):
        """
        Exports the pytorch model to tensorboard as a graph.

        Args:
            model (Model): pytorch model to export
            metric_channels (List[Channel]): outputs of model's execution graph
        """

        for mc in metric_channels or []:
            if self.config.export_raw_to_metrics:
                mc.export(model, self.dummy_model_input, operator_export_type="RAW")
            else:
                mc.export(model, self.dummy_model_input)


    @classmethod
    def _get_exportable_metadata(
        cls,
        exportable_filter: Callable,
        feature_config: FeatureConfig,
        feature_meta: Dict[str, FieldMeta],
    ) -> Tuple[List[str], List, Dict]:
        # The number of names in input_names *must* be equal to the number of
        # tensors passed in dummy_input
        input_names: List[str] = []
        dummy_model_input: List = []
        feature_itos_map = {}

        for name, feat_config in feature_config._asdict().items():
            if exportable_filter(feat_config):
                input_names.extend(feat_config.export_input_names)
                if getattr(feature_meta[name], "vocab", None):
                    feature_itos_map[feat_config.export_input_names[0]] = feature_meta[
                        name
                    ].vocab.itos
                dummy_model_input.append(feature_meta[name].dummy_model_input)
        return input_names, dummy_model_input, feature_itos_map

    @classmethod
    def _add_feature_lengths(cls, input_names: List[str], dummy_model_input: List):
        """If any of the input_names have tokens or seq_tokens, add the length
        of those tokens to dummy_input
        """
        if "tokens_vals" in input_names:
            dummy_model_input.append(
                torch.tensor([1, 1], dtype=torch.long)
            )  # token lengths
            input_names.append("tokens_lens")
        if "seq_tokens_vals" in input_names:
            dummy_model_input.append(
                torch.tensor([1, 1], dtype=torch.long)
            )  # seq lengths
            input_names.append("seq_tokens_lens")





          

      

      

    

  

    
      
          
            
  Source code for pytext.fields.char_field

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import copy
from collections import Counter
from typing import List

import torch
from pytext.common.constants import VocabMeta
from pytext.utils.data import no_tokenize
from torchtext import vocab

try:
    from torchtext.legacy import data as textdata
except ImportError:
    from torchtext import data as textdata

from .field import VocabUsingField


[docs]class CharFeatureField(VocabUsingField):
    dummy_model_input = torch.tensor(
        [[[1, 1, 1]], [[1, 1, 1]]], dtype=torch.long, device="cpu"
    )

    def __init__(
        self,
        pad_token=VocabMeta.PAD_TOKEN,
        unk_token=VocabMeta.UNK_TOKEN,
        batch_first=True,
        max_word_length=20,
        min_freq=1,
        **kwargs
    ):
        super().__init__(
            sequential=True,  # Otherwise pad is set to None in textdata.Field
            batch_first=batch_first,
            tokenize=no_tokenize,
            use_vocab=True,
            pad_token=pad_token,
            unk_token=unk_token,
            min_freq=min_freq,
        )
        self.max_word_length = self.pad_length(max_word_length)

[docs]    def build_vocab(self, *args, **kwargs):
        sources = []
        for arg in args:
            if isinstance(arg, textdata.Dataset):
                sources += [
                    getattr(arg, name)
                    for name, field in arg.fields.items()
                    if field is self
                ]
            else:
                sources.append(arg)

        counter = Counter()
        for data in sources:
            # data is the return value of preprocess().
            for sentence in data:
                for word_chars in sentence:
                    # update treats word as an iterable, so this will add all
                    # the characters from the word, not the word itself.
                    counter.update(word_chars)
        specials = [self.unk_token, self.pad_token]

        self.vocab = vocab.Vocab(counter, specials=specials, **kwargs)


[docs]    def pad(self, minibatch: List[List[List[str]]]) -> List[List[List[str]]]:
        """
        Example of minibatch:
        ::

            [[['p', 'l', 'a', 'y', '<PAD>', '<PAD>'],
              ['t', 'h', 'a', 't', '<PAD>', '<PAD>'],
              ['t', 'r', 'a', 'c', 'k', '<PAD>'],
              ['o', 'n', '<PAD>', '<PAD>', '<PAD>', '<PAD>'],
              ['r', 'e', 'p', 'e', 'a', 't']
             ], ...
            ]
        """
        # If we change the same minibatch object then the underlying data
        # will get corrupted. Hence deep copy the minibatch object.
        padded_minibatch = copy.deepcopy(minibatch)

        max_sentence_length = self.pad_length(max(len(sent) for sent in minibatch))
        max_word_length = self.pad_length(
            max(len(word) for sent in minibatch for word in sent)
        )
        max_word_length = min(self.max_word_length, max_word_length)

        for i, sentence in enumerate(minibatch):
            for j, word in enumerate(sentence):
                char_padding = [self.pad_token] * (max_word_length - len(word))
                padded_minibatch[i][j].extend(char_padding)
                padded_minibatch[i][j] = padded_minibatch[i][j][:max_word_length]
            if len(sentence) < max_sentence_length:
                for _ in range(max_sentence_length - len(sentence)):
                    char_padding = [self.pad_token] * max_word_length
                    padded_minibatch[i].append(char_padding)

        return padded_minibatch


[docs]    def numericalize(self, batch, device=None):
        batch_char_ids = []
        for sentence in batch:
            sentence_char_ids = super().numericalize(sentence, device=device)
            batch_char_ids.append(sentence_char_ids)
        return torch.stack(batch_char_ids, dim=0)






          

      

      

    

  

    
      
          
            
  Source code for pytext.fields.contextual_token_embedding_field

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import copy
from typing import List

import torch
from pytext.utils import data

from .field import Field, TextFeatureField


[docs]class ContextualTokenEmbeddingField(Field):
    def __init__(self, **kwargs):
        super().__init__(
            sequential=True,
            use_vocab=False,
            batch_first=True,
            tokenize=data.no_tokenize,
            dtype=torch.float,
            unk_token=None,
            pad_token=None,
        )
        batch_size = TextFeatureField.dummy_model_input.size(0)
        num_tokens = TextFeatureField.dummy_model_input.size(1)
        embed_dim = kwargs.get("embed_dim", 0)
        self.dummy_model_input = torch.tensor(
            [[1.0] * embed_dim * num_tokens] * batch_size,
            dtype=torch.float,
            device="cpu",
        )

[docs]    def pad(self, minibatch: List[List[List[float]]]) -> List[List[List[float]]]:
        """
        Example of padded minibatch:
        ::

            [[[0.1, 0.2, 0.3, 0.4, 0.5],
              [1.1, 1.2, 1.3, 1.4, 1.5],
              [2.1, 2.2, 2.3, 2.4, 2.5],
              [3.1, 3.2, 3.3, 3.4, 3.5],
             ],
             [[0.1, 0.2, 0.3, 0.4, 0.5],
              [1.1, 1.2, 1.3, 1.4, 1.5],
              [2.1, 2.2, 2.3, 2.4, 2.5],
              [0.0, 0.0, 0.0, 0.0, 0.0],
             ],
             [[0.1, 0.2, 0.3, 0.4, 0.5],
              [1.1, 1.2, 1.3, 1.4, 1.5],
              [0.0, 0.0, 0.0, 0.0, 0.0],
              [0.0, 0.0, 0.0, 0.0, 0.0],
             ],
            ]
        """
        padded_minibatch = copy.deepcopy(minibatch)

        max_sentence_length, word_embedding_dim = 0, 0
        for sent in padded_minibatch:
            max_sentence_length = max(max_sentence_length, len(sent))
            j = 0
            while j < len(sent) and word_embedding_dim == 0:
                word_embedding_dim = len(sent[j])
                j += 1
        max_sentence_length = self.pad_length(max_sentence_length)

        for i, sentence in enumerate(padded_minibatch):
            if len(sentence) < max_sentence_length:
                one_word_embedding = [0.0] * word_embedding_dim
                padding = [one_word_embedding] * (max_sentence_length - len(sentence))
                padded_minibatch[i].extend(padding)
        return padded_minibatch


[docs]    def numericalize(self, batch, device=None):
        return (
            torch.tensor(batch, dtype=self.dtype, device=device)
            .contiguous()
            .view(-1, len(batch[0]) * len(batch[0][0]))
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.fields.dict_field

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from collections import Counter
from typing import List, Tuple

import torch
from pytext.common.constants import VocabMeta
from pytext.utils.data import no_tokenize
from torchtext import vocab

try:
    from torchtext.legacy import data as textdata
except ImportError:
    from torchtext import data as textdata

from .field import VocabUsingField


[docs]class DictFeatureField(VocabUsingField):
    dummy_model_input = (
        torch.tensor([[1], [1]], dtype=torch.long, device="cpu"),
        torch.tensor([[1.5], [2.5]], dtype=torch.float, device="cpu"),
        torch.tensor([[1], [1]], dtype=torch.long, device="cpu"),
    )

    def __init__(
        self,
        pad_token=VocabMeta.PAD_TOKEN,
        unk_token=VocabMeta.UNK_TOKEN,
        batch_first=True,
        left_pad=False,
        **kwargs,
    ):
        super().__init__(
            sequential=True,
            batch_first=batch_first,
            pad_first=left_pad,
            tokenize=no_tokenize,
            use_vocab=True,
            pad_token=pad_token,
            unk_token=unk_token,
        )

[docs]    def build_vocab(self, *args, **kwargs):
        sources = []
        for arg in args:
            if isinstance(arg, textdata.Dataset):
                sources += [
                    getattr(arg, name)
                    for name, field in arg.fields.items()
                    if field is self
                ]
            else:
                sources.append(arg)

        counter = Counter()
        for data in sources:
            for x in data:
                if len(x) > 0:
                    counter.update(x[0])
        specials = [self.unk_token, self.pad_token]
        self.vocab = vocab.Vocab(counter, specials=specials, **kwargs)


[docs]    def pad(
        self, minibatch: List[Tuple[List[int], List[float], List[int]]]
    ) -> Tuple[List[List[int]], List[List[float]], List[int]]:
        # Pad a minibatch of dictionary features to be
        # batch_size * max_number_of_words * max_number_of_features
        # unpack the minibatch
        feats, weights, lengths = [], [], []
        for (fs, ws, ls) in minibatch:
            feats.append(fs)
            weights.append(ws)
            lengths.append(ls)

        lengths_flattened = [l for l_list in lengths for l in l_list]
        seq_lens = [len(l_list) for l_list in lengths]
        max_ex_len = self.pad_length(max(seq_lens))
        max_feat_len = max(lengths_flattened)
        all_lengths, all_feats, all_weights = [], [], []
        for i, seq_len in enumerate(seq_lens):
            ex_feats, ex_weights, ex_lengths = [], [], []
            feats_lengths, feats_vals, feats_weights = lengths[i], feats[i], weights[i]
            max_feat_len_example = max(feats_lengths)
            r_offset = 0
            for _ in feats_lengths:
                # The dict feats obtained from the featurizer will have necessary
                # padding at the utterance level. Therefore we move the offset by
                # max feature length in the example.
                ex_feats.extend(feats_vals[r_offset : r_offset + max_feat_len_example])
                ex_feats.extend(
                    [self.pad_token] * (max_feat_len - max_feat_len_example)
                )
                ex_weights.extend(
                    feats_weights[r_offset : r_offset + max_feat_len_example]
                )
                ex_weights.extend([0.0] * (max_feat_len - max_feat_len_example))
                r_offset += max_feat_len_example
            ex_lengths.extend(feats_lengths)
            # Pad examples
            ex_padding = (max_ex_len - seq_len) * max_feat_len
            if self.pad_first:
                # left padding
                ex_feats = [self.pad_token] * ex_padding + ex_feats
                ex_weights = [0.0] * ex_padding + ex_weights
                ex_lengths = [1] * (max_ex_len - seq_len) + ex_lengths
            else:
                # right padding
                ex_feats.extend([self.pad_token] * ex_padding)
                ex_weights.extend([0.0] * ex_padding)
                ex_lengths.extend([1] * (max_ex_len - seq_len))
            all_feats.append(ex_feats)
            all_weights.append(ex_weights)
            all_lengths.append(ex_lengths)
        return all_feats, all_weights, all_lengths


[docs]    def numericalize(self, arr, device=None):
        feats, weights, lengths = arr
        weights = torch.tensor(weights, dtype=torch.float, device=device)
        lengths = torch.tensor(lengths, dtype=torch.long, device=device)
        feats = [[self.vocab.stoi[x] for x in ex] for ex in feats]
        feats = torch.tensor(feats, dtype=self.dtype, device=device)
        if not self.batch_first:
            arr.t_()
            weights.t_()
        feats = feats.contiguous()
        return feats, weights, lengths






          

      

      

    

  

    
      
          
            
  Source code for pytext.fields.field

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import re
from typing import Any, Dict, Tuple, Union

import torch
from pytext.common.constants import Padding, VocabMeta
from pytext.config.field_config import EmbedInitStrategy
from pytext.utils import data as data_utils, precision

try:
    from torchtext.legacy import data as textdata
except ImportError:
    from torchtext import data as textdata

from torchtext.vocab import Vocab


[docs]def create_fields(fields_config, field_cls_dict):
    fields_config_dict = fields_config._asdict()
    return {
        name: field_cls.from_config(fields_config_dict[name])
        for name, field_cls in field_cls_dict.items()
        if fields_config_dict[name]
    }



[docs]def create_label_fields(label_configs, label_cls_dict):
    if not isinstance(label_configs, list):
        label_configs = [label_configs]
    labels: Dict[str, Field] = {}
    for label_config in label_configs:
        labels[label_config._name] = label_cls_dict[label_config._name].from_config(
            label_config
        )
    return labels



[docs]class FieldMeta:
    vocab: Vocab
    vocab_size: int
    vocab_export_name: str
    pad_token_idx: int
    unk_token_idx: int
    init_token_idx: int
    eos_token_idx: int
    nesting_meta: Any
    dummy_model_input: Union[torch.Tensor, Tuple[torch.Tensor, ...], None]



[docs]class Field(textdata.Field):
[docs]    @classmethod
    def from_config(cls, config):
        print(f"creating field {cls.__name__}")
        return cls(**config._asdict())


    def __init__(self, *args, **kwargs):
        super().__init__(*args, **kwargs)

[docs]    def get_meta(self) -> FieldMeta:
        meta = FieldMeta()
        if self.use_vocab:
            meta.vocab_size = len(self.vocab)
            meta.vocab = self.vocab
            if self.pad_token is not None:
                meta.pad_token_idx = self.vocab.stoi[self.pad_token]
            if self.unk_token is not None:
                meta.unk_token_idx = self.vocab.stoi[self.unk_token]
            if self.init_token is not None:
                meta.init_token_idx = self.vocab.stoi[self.init_token]
            if self.eos_token is not None:
                meta.eos_token_idx = self.vocab.stoi[self.eos_token]
        if hasattr(self, "dummy_model_input"):
            meta.dummy_model_input = self.dummy_model_input
        return meta


[docs]    def load_meta(self, metadata: FieldMeta):
        self.vocab = metadata.vocab


[docs]    def pad_length(self, n):
        """
        Override to make pad_length to be multiple of 8 to support fp16 training
        """
        return precision.pad_length(n)




[docs]class NestedField(Field, textdata.NestedField):
[docs]    def get_meta(self):
        meta = super().get_meta()
        meta.nesting_meta = self.nesting_field.get_meta()
        return meta


[docs]    def load_meta(self, metadata: FieldMeta):
        super().load_meta(metadata)
        self.nesting_field.vocab = metadata.nesting_meta.vocab




[docs]class RawField(textdata.RawField):
    def __init__(self, *args, is_target=False, **kwargs) -> None:
        super().__init__(*args, **kwargs)
        self.is_target = is_target

[docs]    def get_meta(self) -> FieldMeta:
        return FieldMeta()




[docs]class VocabUsingField(Field):
    """Base class for all fields that need to build a vocabulary."""

    def __init__(
        self,
        pretrained_embeddings_path="",
        embed_dim=0,
        embedding_init_strategy=EmbedInitStrategy.RANDOM,
        vocab_file="",
        vocab_size="",
        vocab_from_train_data=True,  # add tokens from train data to vocab
        vocab_from_all_data=False,  # add tokens from train, eval, test data to vocab
        # add tokens from pretrained embeddings to vocab
        vocab_from_pretrained_embeddings=False,
        min_freq=1,
        *args,
        **kwargs,
    ):
        super().__init__(*args, **kwargs)
        self.pretrained_embeddings_path = pretrained_embeddings_path
        self.vocab_file = vocab_file
        self.vocab_size = vocab_size
        self.vocab_from_train_data = vocab_from_train_data
        self.vocab_from_all_data = vocab_from_all_data
        self.vocab_from_pretrained_embeddings = vocab_from_pretrained_embeddings
        self.min_freq = min_freq
        self.embed_dim = embed_dim
        self.embedding_init_strategy = embedding_init_strategy



[docs]class VocabUsingNestedField(VocabUsingField, NestedField):
    """Base class for all nested fields that need to build a vocabulary."""

    pass



[docs]class DocLabelField(Field):
    def __init__(self, **kwargs) -> None:
        super().__init__(
            sequential=False,
            batch_first=True,
            tokenize=data_utils.no_tokenize,
            unk_token=None,  # Don't include unk in the list of labels
        )



[docs]class WordLabelField(Field):
    def __init__(self, use_bio_labels, **kwargs):
        super().__init__(
            sequential=True,
            batch_first=True,
            tokenize=data_utils.simple_tokenize,
            pad_token=Padding.WORD_LABEL_PAD,
            unk_token=None,  # Don't include unk in the list of labels
        )
        self.use_bio_labels = use_bio_labels

[docs]    def get_meta(self):
        meta = super().get_meta()
        meta.use_bio_labels = self.use_bio_labels
        return meta




[docs]class TextFeatureField(VocabUsingField):
    dummy_model_input = torch.tensor([[1], [1]], dtype=torch.long, device="cpu")

    def __init__(
        self,
        pretrained_embeddings_path="",
        embed_dim=0,
        embedding_init_strategy=EmbedInitStrategy.RANDOM,
        vocab_file="",
        vocab_size="",
        vocab_from_train_data=True,
        vocab_from_all_data=False,
        vocab_from_pretrained_embeddings=False,
        postprocessing=None,
        use_vocab=True,
        include_lengths=True,
        batch_first=True,
        sequential=True,
        pad_token=VocabMeta.PAD_TOKEN,
        unk_token=VocabMeta.UNK_TOKEN,
        init_token=None,
        eos_token=None,
        lower=False,
        tokenize=data_utils.no_tokenize,
        fix_length=None,
        pad_first=None,
        min_freq=1,
        **kwargs,
    ) -> None:
        super().__init__(
            pretrained_embeddings_path=pretrained_embeddings_path,
            embed_dim=embed_dim,
            embedding_init_strategy=embedding_init_strategy,
            vocab_file=vocab_file,
            vocab_size=vocab_size,
            vocab_from_train_data=vocab_from_train_data,
            vocab_from_all_data=vocab_from_all_data,
            vocab_from_pretrained_embeddings=vocab_from_pretrained_embeddings,
            postprocessing=postprocessing,
            use_vocab=use_vocab,
            include_lengths=include_lengths,
            batch_first=batch_first,
            sequential=sequential,
            pad_token=pad_token,
            unk_token=unk_token,
            init_token=init_token,
            eos_token=eos_token,
            lower=lower,
            tokenize=tokenize,
            fix_length=fix_length,
            pad_first=pad_first,
            min_freq=min_freq,
        )



[docs]class SeqFeatureField(VocabUsingNestedField):
    dummy_model_input = torch.tensor([[[1]], [[1]]], dtype=torch.long, device="cpu")

    def __init__(
        self,
        pretrained_embeddings_path="",
        embed_dim=0,
        embedding_init_strategy=EmbedInitStrategy.RANDOM,
        vocab_file="",
        vocab_size="",
        vocab_from_train_data=True,
        vocab_from_all_data=False,
        vocab_from_pretrained_embeddings=False,
        postprocessing=None,
        use_vocab=True,
        include_lengths=True,
        pad_token=VocabMeta.PAD_SEQ,
        init_token=None,
        eos_token=None,
        tokenize=data_utils.no_tokenize,
        nesting_field=None,
        **kwargs,
    ):
        super().__init__(
            pretrained_embeddings_path=pretrained_embeddings_path,
            embed_dim=embed_dim,
            embedding_init_strategy=embedding_init_strategy,
            vocab_file=vocab_file,
            vocab_size=vocab_size,
            vocab_from_train_data=vocab_from_train_data,
            vocab_from_all_data=vocab_from_all_data,
            vocab_from_pretrained_embeddings=vocab_from_pretrained_embeddings,
            postprocessing=postprocessing,
            use_vocab=use_vocab,
            include_lengths=include_lengths,
            pad_token=pad_token,
            init_token=init_token,
            eos_token=eos_token,
            tokenize=tokenize,
            nesting_field=nesting_field
            if nesting_field is not None
            else TextFeatureField(include_lengths=False, lower=False),
        )



[docs]class FloatField(Field):
    def __init__(self, **kwargs):
        super().__init__(
            sequential=False,
            use_vocab=False,
            batch_first=True,
            tokenize=data_utils.no_tokenize,
            dtype=torch.float,
            unk_token=None,
        )



[docs]class FloatVectorField(Field):
    def __init__(self, dim=0, dim_error_check=False, **kwargs):
        super().__init__(
            use_vocab=False,
            batch_first=True,
            tokenize=self._parse_vector,
            dtype=torch.float,
            preprocessing=textdata.Pipeline(
                float
            ),  # Convert each string to float. float() takes care of whitespace.
            fix_length=dim,
            pad_token=0,  # For irregular sized vectors, pad the missing units with 0s.
        )
        self.dim_error_check = dim_error_check  # dims in data should match config
        self.dummy_model_input = torch.tensor(
            [[1.0] * dim, [1.0] * dim], dtype=torch.float, device="cpu"
        )

    def _parse_vector(self, s):
        if not s:
            return None
        if s[0] == "[":
            s = s[1:]  # Remove '['
        if s[-1] == "]":
            s = s[:-1]  # Remove ']'
        s_array = re.split("[, ]", s)  # Split on ',' or ' '
        ret_val = [s for s in s_array if s]  # Filter non strings
        assert not self.dim_error_check or len(ret_val) == self.fix_length, (
            "FloatVectorField has mismatched dimensions. Config dims:"
            + str(self.fix_length)
            + " data:"
            + str(len(ret_val))
            + ", actual vector:"
            + str(ret_val)
        )
        return ret_val



[docs]class ActionField(VocabUsingField):
    def __init__(self, **kwargs):
        super().__init__(
            use_vocab=True,
            sequential=True,
            batch_first=True,
            tokenize=data_utils.no_tokenize,
            unk_token=None,  # Don't include UNK in the list of labels
            pad_token=None,  # Don't include PAD in the list of labels
            vocab_from_all_data=True,  # Actions must be built from all data.
        )





          

      

      

    

  

    
      
          
            
  Source code for pytext.fields.text_field_with_special_unk

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from collections import Counter, OrderedDict
from itertools import chain
from typing import List, Optional, Tuple, Union

import six
import torch
from pytext.common.constants import VocabMeta
from pytext.fields import TextFeatureField
from pytext.utils.data import is_number, unkify

try:
    from torchtext.legacy.data import Dataset
except ImportError:
    from torchtext.data import Dataset


[docs]class TextFeatureFieldWithSpecialUnk(TextFeatureField):
    def __init__(self, *args, unkify_func=unkify, **kwargs):
        super().__init__(*args, **kwargs)
        self.unkify_func = unkify_func
        self.unk_num_token = VocabMeta.UNK_NUM_TOKEN

[docs]    def build_vocab(self, *args, min_freq=1, **kwargs):
        """
        Code is exactly same as as torchtext.legacy.data.Field.build_vocab() before the
        UNKification logic. The reason super().build_vocab() cannot be called is
        because the Counter object computed in torchtext.legacy.data.Field.build_vocab()
        is required for UNKification and, that object cannot be recovered after
        super().build_vocab() call is made.
        """
        counter = Counter()
        sources = []
        for arg in args:
            if isinstance(arg, Dataset):
                sources += [
                    getattr(arg, name)
                    for name, field in arg.fields.items()
                    if field is self
                ]
            else:
                sources.append(arg)

        for data in sources:
            for x in data:
                if not self.sequential:
                    x = [x]
                x = [item for item in x if not is_number(item)]
                # All numbers are mapped to self.unk_num_token
                try:
                    counter.update(x)
                except TypeError:
                    counter.update(chain.from_iterable(x))
        specials = list(
            OrderedDict.fromkeys(
                tok
                for tok in [
                    self.unk_token,
                    self.pad_token,
                    self.init_token,
                    self.eos_token,
                    self.unk_num_token,
                ]
                if tok is not None
            )
        )

        # Special UNKification logic.
        if self.unkify_func:
            new_counter = Counter()
            for item in counter:
                new_item = item
                if counter[item] < min_freq:
                    new_item = self.unkify_func(item)
                new_counter.update([new_item] * counter[item])
            counter = new_counter

        self.vocab = self.vocab_cls(counter, specials=specials, **kwargs)


[docs]    def numericalize(
        self,
        arr: Union[List[List[str]], Tuple[List[List[str]], List[int]]],
        device: Optional[Union[str, torch.device]] = None,
    ):
        """
        Code is exactly same as torchtext.legacy.data.Field.numericalize() except the
        call to self._get_idx(x) instead of self.vocab.stoi[x] for getting the
        index of an item from vocab.
        This is needed because torchtext doesn't allow custom UNKification.
        So, TextFeatureFieldWithSpecialUnk field's constructor accepts a function
        unkify_func() that can be used to UNKifying instead of assigning all UNKs
        a default value.
        """
        if self.include_lengths and not isinstance(arr, tuple):
            raise ValueError(
                "Field has include_lengths set to True, but "
                "input data is not a tuple of "
                "(data batch, batch lengths)."
            )
        if isinstance(arr, tuple):
            arr, lengths = arr
            lengths = torch.tensor(lengths, dtype=self.dtype, device=device)

        if self.use_vocab:
            if self.sequential:
                arr = [[self._get_idx(x) for x in ex] for ex in arr]
            else:
                arr = [self._get_idx(x) for x in arr]

            if self.postprocessing is not None:
                arr = self.postprocessing(arr, self.vocab)
        else:
            if self.dtype not in self.dtypes:
                raise ValueError(
                    "Specified Field dtype {} can not be used with "
                    "use_vocab=False because we do not know how to numericalize it. "
                    "Please raise an issue at "
                    "https://github.com/pytorch/text/issues".format(self.dtype)
                )
            numericalization_func = self.dtypes[self.dtype]
            # It doesn't make sense to explicitly coerce to a numeric type if
            # the data is sequential, since it's unclear how to coerce padding tokens
            # to a numeric type.
            if not self.sequential:
                arr = [
                    numericalization_func(x) if isinstance(x, six.string_types) else x
                    for x in arr
                ]
            if self.postprocessing is not None:
                arr = self.postprocessing(arr, None)

        var = torch.tensor(arr, dtype=self.dtype, device=device)

        if self.sequential and not self.batch_first:
            var.t_()
        if self.sequential:
            var = var.contiguous()

        if self.include_lengths:
            return var, lengths
        return var


    def _get_idx(self, item):
        if item in self.vocab.stoi:
            return self.vocab.stoi[item]
        else:
            return self.vocab.stoi[self.unkify_func(item)]





          

      

      

    

  

    
      
          
            
  Source code for pytext.loss.loss

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum

import torch
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType
from pytext.utils import loss as loss_utils, precision
from pytext.utils.cuda import FloatTensor
from torch import nn


[docs]def maybe_log_normalize(logits, logits_type, dim=-1):
    """Optionally log normalizes logits on the given dimension."""

    if logits_type == SourceType.LOGITS:
        return F.log_softmax(logits, dim)
    elif logits_type == SourceType.PROBS:
        return logits.log()
    elif logits_type == SourceType.LOG_PROBS:
        return logits
    else:
        raise NotImplementedError



[docs]class SourceType(Enum):
    LOG_PROBS = "log_probs"
    LOGITS = "logits"
    PROBS = "probs"



[docs]class Loss(Component):
    """Base class for loss functions"""

    __COMPONENT_TYPE__ = ComponentType.LOSS

    def __init__(self, config=None, *args, **kwargs):
        super().__init__(config)

    def __call__(self, logit, targets, reduce=True):
        raise NotImplementedError



[docs]class CrossEntropyLoss(Loss):
[docs]    class Config(ConfigBase):
        pass


    def __init__(self, config, ignore_index=-100, weight=None, *args, **kwargs):
        self.ignore_index = ignore_index
        self.weight = weight

    def __call__(self, logits, targets, reduce=True):
        # Don't change to F.cross_entropy() because @barlaso suggested not doing so.
        # There's some wisdom from fairseq folks that it's the preferred way.
        # Needs more testing before we can change to using F.cross_entropy().
        return F.nll_loss(
            F.log_softmax(logits, 1, dtype=torch.float32),
            targets,
            weight=self.weight,
            ignore_index=self.ignore_index,
            reduction="mean" if reduce else "none",
        )



[docs]class NLLLoss(Loss):
[docs]    class Config(ConfigBase):
        pass


    def __init__(self, config, ignore_index=-100, weight=None, *args, **kwargs):
        self.ignore_index = ignore_index
        self.weight = weight

    def __call__(self, log_probs, targets, reduce=True):
        return F.nll_loss(
            log_probs,
            targets,
            ignore_index=self.ignore_index,
            reduction="mean" if reduce else "none",
            weight=self.weight,
        )



[docs]class BinaryCrossEntropyWithLogitsLoss(Loss):
[docs]    class Config(ConfigBase):
        reduce: bool = True


    def __call__(self, logits, targets, reduce=True):
        """
        Computes 1-vs-all binary cross entropy loss for multiclass classification. However, unlike BinaryCrossEntropyLoss, we require targets to be a one-hot vector.
        """

        target_labels = targets[0].float()

        """
        `F.binary_cross_entropy_with_logits` requires the
        output of the previous function be already a FloatTensor.
        """

        loss = F.binary_cross_entropy_with_logits(
            precision.maybe_float(logits), target_labels, reduction="none"
        )

        return loss.sum(-1).mean() if reduce else loss.sum(-1)



[docs]class BinaryCrossEntropyLoss(Loss):
[docs]    class Config(ConfigBase):
        reweight_negative: bool = True
        reduce: bool = True


    def __call__(self, logits, targets, reduce=True):
        """
        Computes 1-vs-all binary cross entropy loss for multiclass
        classification.
        """
        # Converts targets to one-hot representation. Dim: [batch, n_classes]
        targets = (
            (
                FloatTensor(targets.size(0), logits.size(1))
                .zero_()
                .scatter_(1, targets.unsqueeze(1).data, 1)
            )
            if len(logits.size()) > 1  # If multi-class classification.
            else targets.float()
        )

        """
        `F.binary_cross_entropy` or `torch.nn.BCELoss.` requires the
        output of the previous function be already a FloatTensor.
        """
        # This weighting applies uniform class weights.
        # examples_per_class = one_hot_target.sum(0).clamp(min=1)
        # total_positive = examples_per_class.sum()
        # weights = total_positive.unsqueeze(0) / examples_per_class

        loss = F.binary_cross_entropy_with_logits(
            precision.maybe_float(logits), targets, reduction="none"
        )

        if self.config.reweight_negative:
            # This makes sure we have same weights for all negative classes and
            # single positive class. Weight is 1 for the correct class and
            # 1 / (n - 1) for other ones.
            weights = targets + (1.0 - targets) / max(1, targets.size(1) - 1.0)
            loss = loss * weights

        return loss.sum(-1).mean() if reduce else loss.sum(-1)



[docs]class HingeLoss(Loss):
[docs]    class Config(ConfigBase):
        margin: float = 1.0


    def __init__(self, config, ignore_index=-100, weight=None, *args, **kwargs):
        self.margin = config.margin
        self.ignore_index = ignore_index
        self.weight = weight

    def __call__(self, logits, targets, reduce=True):
        return F.multi_margin_loss(
            logits,
            targets,
            margin=self.margin,
            weight=self.weight,
            reduction="mean" if reduce else "none",
        )



[docs]class CosineEmbeddingLoss(Loss):
[docs]    class Config(ConfigBase):
        margin: float = 0.0


    def __init__(self, config, *args, **kwargs):
        self.margin = config.margin

    def __call__(self, embeddings, targets, reduce=True):
        if len(embeddings) != 2:
            raise ValueError(
                f"Number of embeddings must be 2. Found {len(embeddings)} embeddings."
            )
        return F.cosine_embedding_loss(
            embeddings[0],
            embeddings[1],
            targets,
            margin=self.margin,
            reduction="mean" if reduce else "none",
        )



[docs]class MultiLabelSoftMarginLoss(Loss):
[docs]    class Config(ConfigBase):
        pass


    def __call__(self, m_out, targets, reduce=True):
        """
        Computes multi-label classification loss
        see details in torch.nn.MultiLabelSoftMarginLoss
        """

        num_classes = m_out.size()[1]
        target_labels = targets[0]

        #  each label list is padded by -1 to make every
        # observation example has the same length of list of labels
        #  since -1 is out of the index range
        # add 1 to target_labels temporarily
        tmp_target_labels = target_labels + 1

        #  the idea is similar to one_hot_targets
        #  the following encoding supports multi-label task
        #  need to delete the first-column endoing since
        #  it's for the padded label -1
        n_hot_targets = (
            FloatTensor(target_labels.size(0), num_classes + 1)
            .zero_()
            .scatter_(1, tmp_target_labels, 1)
        )[:, 1:]

        """
        `F.multilabel_soft_margin_loss` or `torch.nn.MultiLabelSoftMarginLoss.`
        requires the
        output of the previous function be already a FloatTensor.
        """

        #  default: equal weight for each class
        #  the losses are averaged over observations for each mini-batch

        loss = F.multilabel_soft_margin_loss(
            precision.maybe_float(m_out), n_hot_targets, reduction="mean"
        )

        return loss



[docs]class AUCPRHingeLoss(nn.Module, Loss):
    """area under the precision-recall curve loss,
    Reference: "Scalable Learning of Non-Decomposable Objectives", Section 5 \
    TensorFlow Implementation: \
    https://github.com/tensorflow/models/tree/master/research/global_objectives\
    """

[docs]    class Config(ConfigBase):
        """
        Attributes:
            precision_range_lower (float): the lower range of precision values over
                which to compute AUC. Must be nonnegative, `\leq precision_range_upper`,
                and `leq 1.0`.
            precision_range_upper (float): the upper range of precision values over
                which to compute AUC. Must be nonnegative, `\geq precision_range_lower`,
                and `leq 1.0`.
            num_classes (int): number of classes(aka labels)
            num_anchors (int): The number of grid points used to approximate the
                Riemann sum.
        """

        precision_range_lower: float = 0.0
        precision_range_upper: float = 1.0
        num_classes: int = 1
        num_anchors: int = 20


    def __init__(self, config, weights=None, *args, **kwargs):
        """Args:
        config: Config containing `precision_range_lower`, `precision_range_upper`,
            `num_classes`, `num_anchors`
        """
        nn.Module.__init__(self)
        Loss.__init__(self, config)

        self.num_classes = self.config.num_classes
        self.num_anchors = self.config.num_anchors
        self.precision_range = (
            self.config.precision_range_lower,
            self.config.precision_range_upper,
        )

        # Create precision anchor values and distance between anchors.
        # coresponding to [alpha_t] and [delta_t] in the paper.
        # precision_values: 1D `Tensor` of shape [K], where `K = num_anchors`
        # delta: Scalar (since we use equal distance between anchors)
        self.precision_values, self.delta = loss_utils.range_to_anchors_and_delta(
            self.precision_range, self.num_anchors
        )

        # notation is [b_k] in paper, Parameter of shape [C, K]
        # where `C = number of classes` `K = num_anchors`
        self.biases = nn.Parameter(
            FloatTensor(self.config.num_classes, self.config.num_anchors).zero_()
        )
        self.lambdas = nn.Parameter(
            FloatTensor(self.config.num_classes, self.config.num_anchors).data.fill_(
                1.0
            )
        )

[docs]    def forward(self, logits, targets, reduce=True, size_average=True, weights=None):
        """
        Args:
            logits: Variable :math:`(N, C)` where `C = number of classes`
            targets: Variable :math:`(N)` where each value is
                `0 <= targets[i] <= C-1`
            weights: Coefficients for the loss. Must be a `Tensor` of shape
                [N] or [N, C], where `N = batch_size`, `C = number of classes`.
            size_average (bool, optional): By default, the losses are averaged
                    over observations for each minibatch. However, if the field
                    sizeAverage is set to False, the losses are instead summed
                    for each minibatch. Default: ``True``
            reduce (bool, optional): By default, the losses are averaged or summed over
                observations for each minibatch depending on size_average. When reduce
                is False, returns a loss per input/target element instead and ignores
                size_average. Default: True
        """
        C = 1 if logits.dim() == 1 else logits.size(1)

        if self.num_classes != C:
            raise ValueError(
                "num classes is %d while logits width is %d" % (self.num_classes, C)
            )

        labels, weights = AUCPRHingeLoss._prepare_labels_weights(
            logits, targets, weights=weights
        )

        # Lagrange multipliers
        # Lagrange multipliers are required to be nonnegative.
        # Their gradient is reversed so that they are maximized
        # (rather than minimized) by the optimizer.
        # 1D `Tensor` of shape [K], where `K = num_anchors`
        lambdas = loss_utils.lagrange_multiplier(self.lambdas)
        # print("lambdas: {}".format(lambdas))

        # A `Tensor` of Shape [N, C, K]
        hinge_loss = loss_utils.weighted_hinge_loss(
            labels.unsqueeze(-1),
            logits.unsqueeze(-1) - self.biases,
            positive_weights=1.0 + lambdas * (1.0 - self.precision_values),
            negative_weights=lambdas * self.precision_values,
        )

        # 1D tensor of shape [C]
        class_priors = loss_utils.build_class_priors(labels, weights=weights)

        # lambda_term: Tensor[C, K]
        # according to paper, lambda_term = lambda * (1 - precision) * |Y^+|
        # where |Y^+| is number of postive examples = N * class_priors
        lambda_term = class_priors.unsqueeze(-1) * (
            lambdas * (1.0 - self.precision_values)
        )

        per_anchor_loss = weights.unsqueeze(-1) * hinge_loss - lambda_term

        # Riemann sum over anchors, and normalized by precision range
        # loss: Tensor[N, C]
        loss = per_anchor_loss.sum(2) * self.delta
        loss /= self.precision_range[1] - self.precision_range[0]

        if not reduce:
            return loss
        elif size_average:
            return loss.mean()
        else:
            return loss.sum()


    @staticmethod
    def _prepare_labels_weights(logits, targets, weights=None):
        """
        Args:
            logits: Variable :math:`(N, C)` where `C = number of classes`
            targets: Variable :math:`(N)` where each value is
                `0 <= targets[i] <= C-1`
            weights: Coefficients for the loss. Must be a `Tensor` of shape
                [N] or [N, C], where `N = batch_size`, `C = number of classes`.
        Returns:
            labels: Tensor of shape [N, C], one-hot representation
            weights: Tensor of shape broadcastable to labels
        """
        N, C = logits.size()
        # Converts targets to one-hot representation. Dim: [N, C]
        labels = FloatTensor(N, C).zero_().scatter(1, targets.unsqueeze(1).data, 1)

        if weights is None:
            weights = FloatTensor(N).data.fill_(1.0)

        if weights.dim() == 1:
            weights.unsqueeze_(-1)

        return labels, weights



[docs]class KLDivergenceBCELoss(Loss):
[docs]    class Config(ConfigBase):
        temperature: float = 1.0
        hard_weight: float = 0.0


    def __init__(self, config, ignore_index=-100, weight=None, *args, **kwargs):
        assert 0.0 <= config.hard_weight < 1.0

        self.ignore_index = ignore_index
        self.weight = weight
        self.t = config.temperature
        self.hard_weight = config.hard_weight

    def __call__(self, logits, targets, reduce=True):
        """
        Computes Kullback-Leibler divergence loss for multiclass classification
        probability distribution computed by BinaryCrossEntropyLoss loss
        """
        hard_targets, _, soft_targets_logits = targets
        # we clamp the probability between (1e-20, 1 - 1e-20) to avoid log(0) problem
        # in the calculation of KLDivergence
        soft_targets = F.sigmoid(FloatTensor(soft_targets_logits) / self.t).clamp(
            1e-20, 1 - 1e-20
        )
        probs = F.sigmoid(logits / self.t).clamp(1e-20, 1 - 1e-20)
        probs_neg = probs.neg().add(1).clamp(1e-20, 1 - 1e-20)
        soft_targets_neg = soft_targets.neg().add(1).clamp(1e-20, 1 - 1e-20)
        if self.weight is not None:
            soft_loss = (
                F.kl_div(probs.log(), soft_targets, reduction="none") * self.weight
                + F.kl_div(probs_neg.log(), soft_targets_neg, reduction="none")
                * self.weight
            )
            if reduce:
                soft_loss = soft_loss.mean()
        else:
            soft_loss = F.kl_div(
                probs.log(), soft_targets, reduction="mean" if reduce else "none"
            ) + F.kl_div(
                probs_neg.log(),
                soft_targets_neg,
                reduction="mean" if reduce else "none",
            )
        soft_loss *= self.t ** 2  # see https://arxiv.org/pdf/1503.02531.pdf

        hard_loss = 0.0
        if self.hard_weight > 0.0:
            one_hot_targets = (
                FloatTensor(hard_targets.size(0), logits.size(1))
                .zero_()
                .scatter_(1, hard_targets.unsqueeze(1).data, 1)
            )
            hard_loss = F.binary_cross_entropy_with_logits(
                logits,
                one_hot_targets,
                reduction="mean" if reduce else "none",
                weight=self.weight,
            )

        return (1.0 - self.hard_weight) * soft_loss + self.hard_weight * hard_loss



[docs]class KLDivergenceCELoss(Loss):
[docs]    class Config(ConfigBase):
        temperature: float = 1.0
        hard_weight: float = 0.0


    def __init__(self, config, ignore_index=-100, weight=None, *args, **kwargs):
        # ignore_index not easily added to kl_div loss, don't support this until needed
        assert ignore_index < 0
        assert 0.0 <= config.hard_weight < 1.0

        self.weight = weight
        self.t = config.temperature
        self.hard_weight = config.hard_weight

    def __call__(self, logits, targets, reduce=True, combine_loss=True):
        """
        Computes Kullback-Leibler divergence loss for multiclass classification
        probability distribution computed by CrossEntropyLoss loss.
        For, KL-divergence, batchmean is the right way to reduce, not just mean.
        """
        hard_targets, _, soft_targets_logits = targets
        soft_targets = F.softmax(soft_targets_logits.float() / self.t, dim=1)
        soft_targets = soft_targets.clamp(1e-10, 1 - 1e-10)
        log_probs = F.log_softmax(logits / self.t, 1)

        if self.weight is not None:
            soft_loss = (
                F.kl_div(log_probs, soft_targets, reduction="none") * self.weight
            )
            # soft_loss dim is batch_size * num_labels, while hard_loss is just
            # batch size, we have to still reduce soft_loss by the labels
            # dimension in order to be able to add the two losses.
            soft_loss = (
                torch.sum(soft_loss, dim=1).mean()
                if reduce
                else torch.sum(soft_loss, dim=1)
            )
        else:
            soft_loss = F.kl_div(
                log_probs, soft_targets, reduction="batchmean" if reduce else "none"
            )

        soft_loss *= self.t ** 2  # See https://arxiv.org/pdf/1503.02531.pdf
        hard_loss = F.nll_loss(
            F.log_softmax(logits, 1, dtype=torch.float32),
            hard_targets,
            weight=self.weight,
            reduction="mean" if reduce else "none",
        )

        return (
            (1.0 - self.hard_weight) * soft_loss + self.hard_weight * hard_loss
            if combine_loss
            else (soft_loss, hard_loss)
        )



[docs]class PairwiseRankingLoss(Loss):
    """
    Given embeddings for a query, positive response and negative response
    computes pairwise ranking hinge loss
    """

[docs]    class Config(ConfigBase):
        margin: float = 1.0


[docs]    @staticmethod
    def get_similarities(embeddings):
        pos_embed, neg_embed, query_embed = embeddings
        pos_similarity = F.cosine_similarity(query_embed, pos_embed)
        neg_similarity = F.cosine_similarity(query_embed, neg_embed)
        return pos_similarity, neg_similarity, query_embed.size(0)


    def __call__(self, logits, targets, reduce=True):
        pos_similarity, neg_similarity, batch_size = self.get_similarities(logits)
        targets_local = FloatTensor(batch_size)
        targets_local.fill_(1)  # 1: pos_similarity should be higher than neg_similarity
        return F.margin_ranking_loss(
            pos_similarity, neg_similarity, targets_local, self.config.margin
        )



[docs]class MAELoss(Loss):
    """
    Mean absolute error or L1 loss, for regression tasks.
    """

[docs]    class Config(ConfigBase):
        pass


    def __call__(self, predictions, targets, reduce=True):
        return F.l1_loss(predictions, targets, reduction="mean" if reduce else "none")



[docs]class MSELoss(Loss):
    """
    Mean squared error or L2 loss, for regression tasks.
    """

[docs]    class Config(ConfigBase):
        pass


    def __call__(self, predictions, targets, reduce=True):
        return F.mse_loss(predictions, targets, reduction="mean" if reduce else "none")



[docs]class LabelSmoothedCrossEntropyLoss(Loss):
[docs]    class Config(ConfigBase):
        beta: float = 0.1
        source: SourceType = SourceType.LOGITS
        use_entropy: bool = False


    def __init__(self, config, ignore_index=-100, weight=None, *args, **kwargs):
        # weight values other than 1.0 gives inconsistent behavior
        # Refer: https://github.com/pytorch/pytorch/issues/17577
        if weight is not None:
            assert torch.sum(torch.abs(weight - 1.0)) < 1e-7

        self.ignore_index = ignore_index
        self.weight = weight
        self.beta = config.beta
        self.source = config.source
        self.use_entropy = config.use_entropy
        self.cross_entropy_loss = None
        self.label_smoothing_loss = None

    def __call__(self, logits, targets, reduce=True):
        """
        If use_entropy is False, returns the cross-entropy loss alongwith the KL divergence of the
        discrete uniform distribution with the logits. Refer to section 3.2
        If use_entopy is True, uses the entropy of the output distribution as
        the smoothing loss (i.e., higher entropy, better). Refer to section 3
        https://arxiv.org/pdf/1701.06548.pdf
        """

        if self.use_entropy:
            # loss is negative of entropy
            probs = F.softmax(logits, dim=1)
            log_probs = torch.log(probs)
            label_smoothing_loss = torch.sum(log_probs * probs, dim=1)
        else:
            # negative KL-div has an additional log(num_classes) term but ignored
            # here because it doesn't contribute to optimization
            if self.source == SourceType.LOGITS:
                log_probs = F.log_softmax(logits, dim=1)
            elif self.source == SourceType.PROBS:
                log_probs = logits.log()
            else:
                log_probs = logits
            label_smoothing_loss = -1 * log_probs.mean(dim=1)

        if reduce:
            non_ignored = targets != self.ignore_index
            if non_ignored.any():
                label_smoothing_loss = torch.mean(label_smoothing_loss[non_ignored])
            else:
                label_smoothing_loss = torch.tensor(0.0, device=logits.device)

        cross_entropy_loss = F.nll_loss(
            log_probs,
            targets,
            ignore_index=self.ignore_index,
            reduction="mean" if reduce else "none",
            weight=self.weight,
        )

        self.cross_entropy_loss = cross_entropy_loss
        self.label_smoothing_loss = label_smoothing_loss

        return (1.0 - self.beta) * cross_entropy_loss + self.beta * label_smoothing_loss





          

      

      

    

  

    
      
          
            
  Source code for pytext.loss.regularized_loss

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Union

import torch
from pytext.config import ConfigBase
from pytext.config.component import create_loss

from .loss import (
    Loss,
    NLLLoss,
    HingeLoss,
    maybe_log_normalize,
    SourceType,
)
from .regularizer import UniformRegularizer, EntropyRegularizer, AdaptiveRegularizer
from .structured_loss import StructuredLoss, StructuredMarginLoss


[docs]class LabelSmoothingLoss(Loss):
    """Label loss with an optional regularizer for smoothing."""

[docs]    class Config(ConfigBase):
        beta: float = 0.1
        label_loss: Union[
            NLLLoss.Config, StructuredMarginLoss.Config, HingeLoss.Config
        ] = NLLLoss.Config()
        smoothing_loss: Union[
            UniformRegularizer.Config,
            EntropyRegularizer.Config,
            AdaptiveRegularizer.Config,
        ] = UniformRegularizer.Config()


    def __init__(self, config, ignore_index=1):
        self.beta = config.beta
        self.label_loss_fn = create_loss(config.label_loss, ignore_index=ignore_index)
        self.smoothing_loss_fn = create_loss(
            config.smoothing_loss, ignore_index=ignore_index
        )
        self.ignore_index = ignore_index

        # Tracking variables.
        self.label_loss = 0
        self.smoothing_loss = 0

    def __call__(self, logits, targets, reduce=True):
        label_loss = self.label_loss_fn(logits, targets, reduce)

        # Flatten logits if we're using a structured label loss.
        if isinstance(self.label_loss_fn, StructuredLoss):
            logits = logits.reshape(-1, logits.size(-1))
            targets = targets.view(-1)

        smoothing_loss = self.smoothing_loss_fn(logits, targets, reduce)

        # Set tracking variables.
        self.label_loss = label_loss
        self.smoothing_loss = smoothing_loss

        loss = label_loss + self.beta * smoothing_loss

        return loss



[docs]class SamplewiseLabelSmoothingLoss(LabelSmoothingLoss):
    """Label smoothing loss with sample-wise logging."""

    def __init__(self, config, ignore_index=-1):
        super().__init__(config, ignore_index)

        # Sample-wise tracking variables.
        self.samplewise_label_loss = 0
        self.samplewise_smoothing_loss = 0

    def _reduce_mean(
        self, logits, targets, batch_size, label_loss, smoothing_loss, reduce=True
    ):
        """
        Class-specific reduction function to extract sample-wise losses. Currently,
        passing in reduce="mean" averages over all samples without providing access
        to sample-wise losses.
        """

        # Save original losses.
        orig_label_loss = label_loss.clone()
        orig_smoothing_loss = smoothing_loss.clone()

        # Create target mask for pad tokens.
        mask = targets.ne(self.ignore_index)

        if mask.any():
            # Guarantee ignored tokens have zero contribution to loss.
            label_loss[~mask] = 0
            smoothing_loss[~mask] = 0

            # Lengths after masking.
            lengths = torch.sum(mask.reshape(batch_size, -1), dim=1)

            # Sample-wise losses (we do not consider masked tokens in this loss).
            samplewise_label_loss = (
                torch.sum(label_loss.reshape(batch_size, -1), dim=-1) / lengths
            )
            samplewise_smoothing_loss = (
                torch.sum(smoothing_loss.reshape(batch_size, -1), dim=-1) / lengths
            )

            # Replace NaNs with zero (only happens with zero length samples).
            samplewise_label_loss[torch.isnan(samplewise_label_loss)] = 0
            samplewise_smoothing_loss[torch.isnan(samplewise_smoothing_loss)] = 0

            # Update original loss to use non-masked samples.
            label_loss = label_loss[mask]
            smoothing_loss = smoothing_loss[mask]
        else:
            samplewise_label_loss = torch.zeros(batch_size, device=logits.device)
            samplewise_smoothing_loss = torch.zeros(batch_size, device=logits.device)
            label_loss = torch.zeros(mask.shape, device=logits.shape)
            smoothing_loss = torch.zeros(mask.shape, device=logits.shape)

        # If `reduce` is enabled, compute mean loss over sequence. Otherwise,
        # revert values before masking.
        label_loss = torch.mean(label_loss) if reduce else orig_label_loss
        smoothing_loss = torch.mean(smoothing_loss) if reduce else orig_smoothing_loss

        return (
            samplewise_label_loss,
            samplewise_smoothing_loss,
            label_loss,
            smoothing_loss,
        )

    def __call__(self, logits, targets, reduce=True, batch_size=None):
        label_loss = self.label_loss_fn(logits, targets, reduce=False)
        smoothing_loss = self.smoothing_loss_fn(logits, targets, reduce=False)

        # Unless specified, batch_size is equal to the length of logits.
        if batch_size is None:
            batch_size = logits.shape[0]

        # Extract sample-wise losses and reduce regular losses.
        (
            samplewise_label_loss,
            samplewise_smoothing_loss,
            label_loss,
            smoothing_loss,
        ) = self._reduce_mean(
            logits=logits,
            targets=targets,
            batch_size=batch_size,
            label_loss=label_loss,
            smoothing_loss=smoothing_loss,
            reduce=reduce,
        )

        # Set sample-wise tracking variables.
        self.samplewise_label_loss = samplewise_label_loss
        self.samplewise_smoothing_loss = samplewise_smoothing_loss
        self.samplewise_total_loss = (
            (samplewise_label_loss + self.beta * samplewise_smoothing_loss)
            if samplewise_label_loss is not None
            and samplewise_smoothing_loss is not None
            else None
        )

        # Set tracking variables.
        self.label_loss = label_loss
        self.smoothing_loss = smoothing_loss

        loss = label_loss + self.beta * smoothing_loss

        return loss



[docs]class NARSequenceLoss(Loss):
    """Joint loss over labels and length of sequences for non-autoregressive modeling."""

[docs]    class Config(ConfigBase):
        beta: float = 0.1
        assert_valid_targets: bool = True
        label_type: SourceType = SourceType.LOG_PROBS
        length_type: SourceType = SourceType.LOG_PROBS
        label_loss: LabelSmoothingLoss.Config = LabelSmoothingLoss.Config()
        length_loss: LabelSmoothingLoss.Config = LabelSmoothingLoss.Config()


    def __init__(self, config, ignore_index=1):
        self.beta = config.beta
        self.assert_valid_targets = config.assert_valid_targets
        self.label_type = config.label_type
        self.length_type = config.length_type

        # We can't use a structured loss for optimizing lengths.
        if isinstance(config.length_loss.label_loss, StructuredLoss):
            raise ValueError("StructuredLoss can't be used as a length loss")

        self.label_loss_fn = create_loss(config.label_loss, ignore_index=ignore_index)
        self.length_loss_fn = create_loss(config.length_loss, ignore_index=ignore_index)

    def __call__(
        self,
        label_logits,
        label_targets,
        length_logits,
        length_targets,
        reduce=True,
    ):
        """
        label_logits: (B x T) x V_1
        label_targets: (B x T)
        length_logits: B x V_2
        length_targets: B
        """

        label_logits = maybe_log_normalize(
            logits=label_logits, logits_type=self.label_type, dim=-1
        )
        length_logits = maybe_log_normalize(
            logits=length_logits, logits_type=self.length_type, dim=-1
        )

        max_supported_dim = length_logits.size(1)
        length_targets = length_targets.unsqueeze(-1)  # (B x T) x 1

        if self.assert_valid_targets:
            if torch.any(length_targets >= max_supported_dim):
                total_violations = str(
                    length_targets[length_targets >= max_supported_dim]
                    .flatten()
                    .tolist()
                )
                raise RuntimeError(
                    f"max_supported_dim: {max_supported_dim}, "
                    f"total violations: {total_violations}"
                )
        else:
            length_targets[length_targets >= max_supported_dim] = max_supported_dim - 1

        label_loss = self.label_loss_fn(label_logits, label_targets, reduce)
        length_loss = self.length_loss_fn(
            length_logits, length_targets.squeeze(-1), reduce
        )

        loss = label_loss + self.beta * length_loss

        return (
            loss,
            {
                "label_loss": label_loss,
                "length_loss": length_loss,
                "label_label_loss": self.label_loss_fn.label_loss,
                "label_smoothing_loss": self.label_loss_fn.smoothing_loss,
                "length_label_loss": self.length_loss_fn.label_loss,
                "length_smoothing_loss": self.length_loss_fn.smoothing_loss,
            },
        )



[docs]class NARSamplewiseSequenceLoss(NARSequenceLoss):
    """Non-autoregressive sequence loss with sample-wise logging."""

[docs]    class Config(NARSequenceLoss.Config):
        label_loss: SamplewiseLabelSmoothingLoss.Config = (
            SamplewiseLabelSmoothingLoss.Config()
        )
        length_loss: SamplewiseLabelSmoothingLoss.Config = (
            SamplewiseLabelSmoothingLoss.Config()
        )


    def __call__(
        self,
        label_logits,
        label_targets,
        length_logits,
        length_targets,
        reduce=True,
    ):
        """
        label_logits: (B x T) x V_1
        label_targets: (B x T)
        length_logits: B x V_2
        length_targets: B
        """

        label_logits = maybe_log_normalize(
            logits=label_logits, logits_type=self.label_type, dim=-1
        )
        length_logits = maybe_log_normalize(
            logits=length_logits, logits_type=self.length_type, dim=-1
        )

        max_length = int(torch.max(length_targets))
        batch_size = label_logits.shape[0] // max_length
        max_supported_dim = length_logits.size(1)
        length_targets = length_targets.unsqueeze(-1)  # (B x T) x 1

        if self.assert_valid_targets:
            if torch.any(length_targets >= max_supported_dim):
                total_violations = str(
                    length_targets[length_targets >= max_supported_dim]
                    .flatten()
                    .tolist()
                )
                raise RuntimeError(
                    f"max_supported_dim: {max_supported_dim}, "
                    f"total violations: {total_violations}"
                )
        else:
            length_targets[length_targets >= max_supported_dim] = max_supported_dim - 1

        label_loss = self.label_loss_fn(label_logits, label_targets, reduce, batch_size)
        length_loss = self.length_loss_fn(
            length_logits, length_targets.squeeze(-1), reduce
        )
        loss = label_loss + self.beta * length_loss

        # Log sample-wise losses.
        samplewise_losses = {
            "samplewise_label_loss": self.label_loss_fn.samplewise_total_loss,
            "samplewise_length_loss": self.length_loss_fn.samplewise_total_loss,
            "samplewise_label_label_loss": self.label_loss_fn.samplewise_label_loss,
            "samplewise_label_smoothing_loss": self.label_loss_fn.samplewise_smoothing_loss,
            "samplewise_length_label_loss": self.length_loss_fn.samplewise_label_loss,
            "samplewise_length_smoothing_loss": self.length_loss_fn.samplewise_smoothing_loss,
        }

        return (
            loss,
            {
                "label_loss": label_loss,
                "length_loss": length_loss,
                "label_label_loss": self.label_loss_fn.label_loss,
                "label_smoothing_loss": self.label_loss_fn.smoothing_loss,
                "length_label_loss": self.length_loss_fn.label_loss,
                "length_smoothing_loss": self.length_loss_fn.smoothing_loss,
                **samplewise_losses,
            },
        )





          

      

      

    

  

    
      
          
            
  Source code for pytext.loss.regularizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config import ConfigBase

from .loss import Loss


[docs]class Regularizer(Loss):
    """Generic regularization function to be added to a surrogate loss (e.g., cross-entropy)."""

    def __init__(self, config, ignore_index=1):
        self.ignore_index = ignore_index

    def __call__(self, logits, targets, reduce=True):
        raise NotImplementedError



[docs]class UniformRegularizer(Regularizer):
    """
    Negative KL between the uniform and predicted distribution.
        Defined as:
            - KL(U || P(Y|X)) = - sum_i U_i * log (P(Y_i | X) / U_i)
                              = - sum_i U_i * log P(Y_i|X) + H[U]
                              = - (1/n) * sum_i log P(Y_i | X) + H[U]

    H[U] does not depend on X, thus it is omitted during optimization.
    """

    def __call__(self, logits, targets, reduce=True):
        mask = targets.ne(self.ignore_index)

        loss = -logits.mean(dim=1)

        if reduce:
            return (
                loss[mask].mean()
                if mask.any()
                else torch.tensor(0.0, device=logits.device)
            )

        return loss



[docs]class EntropyRegularizer(Regularizer):
    """
    Entropy of the predicted distribution. Defined as:
        H[P(Y|X)] = - sum_i P(Y_i|X) * log P(Y_i|X)
    """

    def __call__(self, logits, targets, reduce=True):
        mask = targets.ne(self.ignore_index)

        loss = -torch.sum(logits * logits.exp(), dim=1)

        if reduce:
            return (
                loss[mask].mean()
                if mask.any()
                else torch.tensor(0.0, device=logits.device)
            )

        return loss



[docs]class AdaptiveRegularizer(Regularizer):
    """
    Adaptive variant of `UniformRegularizer` which learns the mix-in noise distribution.

    Learning Better Structured Representations using Low-Rank Adaptive Label Smoothing
    (Ghoshal+ 2021; https://openreview.net/pdf?id=5NsEIflpbSv)
    """

[docs]    class Config(ConfigBase):
        # Controls the shape of the noise distribution. Larger values of `eta` result
        # in a sharper, low-entropy distribution. Must be >= 0.
        eta: float = 0.1
        # `label_embedding_dim` and `label_embedding_dropout` control the dimension
        # and regularization, respectively, of the adaptive label embedding matrix.
        label_embedding_dim: int = 20
        label_embedding_dropout: float = 0.4


    def __init__(self, config, ignore_index=1):
        super().__init__(config, ignore_index)

        if config.eta < 0:
            raise ValueError("eta must be >= 0")
        if config.label_embedding_dropout < 0 or config.label_embedding_dropout >= 1:
            raise ValueError("label_embedding_dropout must be [0, 1)")

        self.eta = config.eta
        self.label_embedding_dim = config.label_embedding_dim
        self.label_embedding_dropout = config.label_embedding_dropout
        self.label_embedding = None

[docs]    def compute_adaptive_loss(self, logits, targets, label_embedding):
        """
        Using Equation 3 and 4, computes several terms of the adaptive penalty.
        Specifically, we implement adaptive smoothing (`smooth_term`) and
        an entropy constraint (`eta_term`).
        """

        if targets.dim() == logits.dim() - 1:
            targets = targets.unsqueeze(-1)

        U = torch.mm(
            torch.index_select(label_embedding, 0, targets.squeeze(-1)),
            label_embedding.T,
        )
        V = F.softmax(U.float(), dim=-1).to(logits.dtype)

        smooth_term = -torch.bmm(V.unsqueeze(1), logits.unsqueeze(2)).squeeze(2)
        eta_term = -self.eta * (
            -torch.bmm(U.unsqueeze(1), V.unsqueeze(2)).mean()
            + torch.logsumexp(U, axis=-1).mean()
        )
        loss = smooth_term + eta_term

        return loss


    def __call__(self, logits, targets, reduce=True):
        mask = targets.ne(self.ignore_index)

        if self.label_embedding is None:
            # Initialize label embedding matrix to ones.
            num_labels = logits.shape[1]
            self.label_embedding = nn.Parameter(
                torch.ones(num_labels, self.label_embedding_dim),
                requires_grad=True,
            ).to(device=logits.device, dtype=logits.dtype)

        loss = self.compute_adaptive_loss(
            logits,
            targets,
            F.dropout(self.label_embedding, self.label_embedding_dropout),
        )

        if reduce:
            return (
                loss[mask].mean()
                if mask.any()
                else torch.tensor(0.0, device=logits.device)
            )

        return loss





          

      

      

    

  

    
      
          
            
  Source code for pytext.loss.structured_loss

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from typing import Union

import torch
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.config.component import create_loss

from .loss import Loss, NLLLoss, HingeLoss


[docs]class CostFunctionType(Enum):
    HAMMING = "hamming"



[docs]def hamming_distance(logits, targets, cost_scale=1.0):
    """
    Computes Hamming distance (https://en.wikipedia.org/wiki/Hamming_distance), which is
    defined as the number of positions where two sequences of equal length differ. We apply
    Hamming distance locally, incrementing non-gold token scores by `cost_scale`.

    ```
    Example:
    Given targets = [0, 1] and cost_scale = 1.0, we have the following:
    logits (before) = [[-1.0, 1.0, 2.0], [-2.0, -1.0, 1.0]]
    logits (after) = [[-1.0, 2.0, 3.0], [-1.0, -1.0, 2.0]]
    ```
    """

    hamming_cost = cost_scale * torch.ones_like(logits)  # B x T x V
    gold_cost = torch.zeros_like(targets).to(logits.dtype).unsqueeze(2)  # B x T x 1
    hamming_cost.scatter_(2, targets.unsqueeze(2), gold_cost)

    return hamming_cost



[docs]def get_cost_fn(cost_fn_type: CostFunctionType):
    """Retrieves a cost function corresponding to `cost_fn_type`."""

    if cost_fn_type == cost_fn_type.HAMMING:
        return hamming_distance
    else:
        raise RuntimeError("invalid cost type provideo")



[docs]class StructuredLoss(Loss):
    """Generic loss function applied to structured outputs."""

    def __init__(self, config, ignore_index=1):
        self.ignore_index = ignore_index

    def __call__(self, logits, targets, reduce=True):
        raise NotImplementedError



[docs]class StructuredMarginLoss(StructuredLoss):
    """
    Margin-based loss which requires a gold structure Y to score at least
    `cost(Y, Y')` above a hypothesis structure `Y'`. The cost function used is
    variable, but should reflect the underlying semantics of the task (e.g.,
    BLEU in machine translation).
    """

[docs]    class Config(ConfigBase):
        cost_scale: float = 1.0
        cost_fn: CostFunctionType = CostFunctionType.HAMMING
        label_loss: Union[NLLLoss.Config, HingeLoss.Config] = NLLLoss.Config()


    def __init__(self, config, ignore_index=1, *args, **kwargs):
        super().__init__(config, ignore_index)

        self.cost_scale = config.cost_scale
        self.cost_fn = get_cost_fn(config.cost_fn)

        self.label_loss_fn = create_loss(config.label_loss, ignore_index=ignore_index)

    def __call__(self, logits, targets, reduce=True):
        # Get cost-augmented logits.
        cost = self.cost_fn(logits, targets, self.cost_scale)
        logits = logits.clone() + cost

        # NLLLoss expects log normalized logits.
        if isinstance(self.label_loss_fn, NLLLoss):
            logits = F.log_softmax(logits, 2)

        # Flatten logits and targets.
        logits = logits.view(-1, logits.size(-1))
        targets = targets.view(-1)

        return self.label_loss_fn(logits, targets, reduce)





          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.calibration_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List

from pytext.config import PyTextConfig
from pytext.metric_reporters.channel import Channel, ConsoleChannel
from pytext.metrics import LabelPrediction
from pytext.metrics.calibration_metrics import compute_calibration
from torch import Tensor

from .metric_reporter import MetricReporter


[docs]class CalibrationMetricReporter(MetricReporter):
    def __init__(self, channels: List[Channel], pad_index: int = -1) -> None:
        super().__init__(channels)

        self.pad_index = pad_index

[docs]    @classmethod
    def from_config(cls, config: PyTextConfig, pad_index: int = -1):
        return cls(channels=[ConsoleChannel()], pad_index=pad_index)


[docs]    def aggregate_preds(self, batch_preds: Tensor, batch_context=Dict[str, Any]):
        self.all_preds.append(batch_preds.flatten().tolist())


[docs]    def aggregate_targets(self, batch_targets: Tensor, batch_context=Dict[str, Any]):
        self.all_targets.append(batch_targets.flatten().tolist())


[docs]    def aggregate_scores(self, batch_scores: Tensor):
        batch_scores = batch_scores.view(-1, batch_scores.size(-1))
        self.all_scores.append(batch_scores.tolist())


[docs]    def calculate_metric(self):
        scores_list: List[float] = []
        preds_list: List[int] = []
        targets_list: List[int] = []

        for (scores, preds, targets) in zip(
            self.all_scores, self.all_preds, self.all_targets
        ):
            non_pad_idxs = [
                idx for (idx, target) in enumerate(targets) if target != self.pad_index
            ]

            scores = [scores[idx] for idx in non_pad_idxs]
            preds = [preds[idx] for idx in non_pad_idxs]
            targets = [targets[idx] for idx in non_pad_idxs]

            assert len(scores) == len(preds) == len(targets)

            scores_list.extend(scores)
            preds_list.extend(preds)
            targets_list.extend(targets)

        label_predictions: List[LabelPrediction] = [
            LabelPrediction(scores, pred, target)
            for (scores, pred, target) in zip(scores_list, preds_list, targets_list)
        ]

        calibration_metrics = compute_calibration(label_predictions)

        return calibration_metrics






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.channel

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import csv
import sys
import traceback
from typing import Tuple

import numpy as np
import torch
from numpy import linalg as LA
from pytext.common.constants import Stage
from pytext.utils.file_io import PathManager
from torch.utils.tensorboard import SummaryWriter


try:
    from torch.utils.tensorboard.fb.profile import profile_graph
except ImportError:
    profile_graph = None


[docs]class Channel:
    """
    Channel defines how to format and report the result of a PyText job to an output
    stream.

    Attributes:
        stages: in which stages the report will be triggered, default is all
            stages, which includes train, eval, test
    """

    def __init__(
        self,
        stages: Tuple[Stage, ...] = (Stage.TRAIN, Stage.EVAL, Stage.TEST, Stage.OTHERS),
    ) -> None:
        self.stages = stages

[docs]    def report(
        self,
        stage,
        epoch,
        metrics,
        model_select_metric,
        loss,
        preds,
        targets,
        scores,
        context,
        *args,
    ):
        """
        Defines how to format and report data to the output channel.

        Args:
            stage (Stage): train, eval or test
            epoch (int): current epoch
            metrics (Any): all metrics
            model_select_metric (double): a single numeric metric to pick best model
            loss (double): average loss
            preds (List[Any]): list of predictions
            targets (List[Any]): list of targets
            scores (List[Any]): list of scores
            context (Dict[str, List[Any]]): dict of any additional context data,
                each context is a list of data that maps to each example
        """
        raise NotImplementedError()


[docs]    def close(self):
        pass


[docs]    def export(self, model, input_to_model=None, **kwargs):
        pass




[docs]class ConsoleChannel(Channel):
    """
    Simple Channel that prints results to console.
    """

    def _print_loss(self, loss):
        if isinstance(loss, float):
            print(f"loss: {loss:.6f}")
        elif isinstance(loss, dict):
            for key in loss:
                print(f"{key}: {loss[key]:.6f}")
        else:
            raise Exception("Loss type not supported")

[docs]    def report(
        self,
        stage,
        epoch,
        metrics,
        model_select_metric,
        loss,
        preds,
        targets,
        scores,
        context,
        *args,
    ):
        print(f"\n\n{stage}")
        print(f"Epoch:{epoch}")
        self._print_loss(loss)
        # TODO change print_metrics function to __str__ T33522209
        if hasattr(metrics, "print_metrics"):
            metrics.print_metrics()
        else:
            print(metrics)




[docs]class FileChannel(Channel):
    """
    Simple Channel that writes results to a TSV file.
    """

    def __init__(self, stages, file_path) -> None:
        super().__init__(stages)
        self.file_path = file_path

[docs]    def report(
        self,
        stage,
        epoch,
        metrics,
        model_select_metric,
        loss,
        preds,
        targets,
        scores,
        context,
        *args,
    ):
        print(f"saving result to file {self.file_path}")
        with PathManager.open(self.file_path, "w", encoding="utf-8") as of:
            tsv_writer = csv.writer(
                of,
                delimiter="\t",
                quotechar='"',
                doublequote=True,
                lineterminator="\n",
                quoting=csv.QUOTE_MINIMAL,
            )

            tsv_writer.writerow(self.get_title(tuple(context.keys())))
            for row in self.gen_content(metrics, loss, preds, targets, scores, context):
                tsv_writer.writerow(row)


[docs]    def get_title(self, context_keys=()):
        return ("prediction", "target", "score") + context_keys


[docs]    def gen_content(self, metrics, loss, preds, targets, scores, context):
        context_values = context.values()
        for i in range(len(preds)):
            # if we are running the metric reporter in memory_efficient mode
            # then we don't store any scores
            if len(scores) == 0:
                res = [preds[i], targets[i]]
            else:
                res = [preds[i], targets[i], scores[i]]
            res.extend([v_list[i] for v_list in context_values])
            yield res




[docs]class TensorBoardChannel(Channel):
    """
    TensorBoardChannel defines how to format and report the result of a PyText
    job to TensorBoard.

    Attributes:
        summary_writer: An instance of the TensorBoard SummaryWriter class, or
            an object that implements the same interface.
            https://pytorch.org/docs/stable/tensorboard.html
        metric_name: The name of the default metric to display on the
            TensorBoard dashboard, defaults to "accuracy"
        train_step: The training step count
    """

    def __init__(self, summary_writer=None, metric_name="accuracy"):
        super().__init__()
        self.summary_writer = summary_writer or SummaryWriter()
        self.metric_name = metric_name

[docs]    def log_loss(self, prefix, loss, epoch):
        if isinstance(loss, float):
            self.summary_writer.add_scalar(f"{prefix}/loss", loss, epoch)
        elif isinstance(loss, dict):
            for key in loss:
                self.summary_writer.add_scalar(f"{prefix}/" + key, loss[key], epoch)
        else:
            raise Exception("Loss type not supported")


[docs]    def report(
        self,
        stage,
        epoch,
        metrics,
        model_select_metric,
        loss,
        preds,
        targets,
        scores,
        context,
        meta,
        model,
        optimizer,
        log_gradient,
        gradients,
        *args,
    ):
        """
        Defines how to format and report data to TensorBoard using the summary
        writer. In the current implementation, during the train/eval phase we
        recursively report each metric field as scalars, and during the test
        phase we report the final metrics to be displayed as texts.

        Also visualizes the internal model states (weights, biases) as
        histograms in TensorBoard.

        Args:
            stage (Stage): train, eval or test
            epoch (int): current epoch
            metrics (Any): all metrics
            model_select_metric (double): a single numeric metric to pick best model
            loss (double): average loss
            preds (List[Any]): list of predictions
            targets (List[Any]): list of targets
            scores (List[Any]): list of scores
            context (Dict[str, List[Any]]): dict of any additional context data,
                each context is a list of data that maps to each example
            meta (Dict[str, Any]): global metadata, such as target names
            model (nn.Module): the PyTorch neural network model
        """

        def stage2prefix(stage: Stage):
            """
            mapping a Stage to a specific tag for printing into TB. Sometimes
            we may have a subclass of Stage that includes additional stages for
            fine-grained bookkeeping, which is mapped to "other" in TB.
            """
            if stage == Stage.TRAIN:
                return "train"
            elif stage == Stage.EVAL:
                return "eval"
            elif stage == Stage.TEST:
                return "test"
            else:
                return "others"

        if stage == Stage.TEST:
            tag = "test"
            self.summary_writer.add_text(tag, f"loss={loss}")
            if isinstance(metrics, (int, float)):
                self.summary_writer.add_text(tag, f"{self.metric_name}={metrics}")
            else:
                self.add_texts(tag, metrics)
        else:
            prefix = stage2prefix(stage)
            self.log_loss(prefix, loss, epoch)
            if isinstance(metrics, (int, float)):
                self.summary_writer.add_scalar(
                    f"{prefix}/{self.metric_name}", metrics, epoch
                )
            else:
                self.add_scalars(prefix, metrics, epoch)

        if stage == Stage.TRAIN:
            if optimizer is not None:
                for idx, param_group in enumerate(optimizer.param_groups):
                    self.summary_writer.add_scalar(
                        f"optimizer.lr.param_group.{idx}", param_group["lr"], epoch
                    )
            if log_gradient and gradients:
                for key in gradients:
                    if len(gradients[key]):
                        sum_gradient = sum(gradients[key])
                        avg_gradient = sum_gradient / len(gradients[key])
                        grad_norms = np.array([LA.norm(g) for g in gradients[key]])
                        self.log_vector(key + "_avg_gradients", avg_gradient, epoch)
                        self.log_vector(key + "_sum_gradients", sum_gradient, epoch)
                        self.log_vector(key + "_l2norm_gradients", grad_norms, epoch)

            for key, val in model.named_parameters():
                if val is not None and len(val) > 0 and not (val == 0).all():
                    limit = 9.9e19
                    val = torch.clamp(val.float(), -limit, limit)
                    self.log_vector(key, val, epoch)


[docs]    def log_vector(self, key, val, epoch):
        if len(val) > 0 and not (val == 0).all():
            try:
                self.summary_writer.add_histogram(key, val, epoch)
            except Exception:
                print(
                    f"WARNING: Param {key} " "cannot be sent to Tensorboard",
                    file=sys.stderr,
                )
                traceback.print_exc(file=sys.stderr)


[docs]    def add_texts(self, tag, metrics):
        """
        Recursively flattens the metrics object and adds each field name and
        value as a text using the summary writer. For example, if tag = "test",
        and metrics = { accuracy: 0.7, scores: { precision: 0.8, recall: 0.6 } },
        then under "tag=test" we will display "accuracy=0.7", and under
        "tag=test/scores" we will display "precision=0.8" and "recall=0.6" in
        TensorBoard.

        Args:
            tag (str): The tag name for the metric. If a field needs to be
                flattened further, it will be prepended as a prefix to the field
                name.
            metrics (Any): The metrics object/dict.
        """
        if hasattr(metrics, "_asdict"):
            metrics = metrics._asdict()
        for field_name, field_value in metrics.items():
            if isinstance(field_value, (int, float)):
                self.summary_writer.add_text(tag, f"{field_name}={field_value}")
            elif hasattr(field_value, "_asdict"):
                self.add_texts(f"{tag}/{field_name}", field_value)


[docs]    def add_scalars(self, prefix, metrics, epoch):
        """
        Recursively flattens the metrics object and adds each field name and
        value as a scalar for the corresponding epoch using the summary writer.

        Args:
            prefix (str): The tag prefix for the metric. Each field name in the
                metrics object will be prepended with the prefix.
            metrics (Any): The metrics object.
        """
        if hasattr(metrics, "_asdict"):
            metrics = metrics._asdict()
        for field_name, field_value in metrics.items():
            if isinstance(field_value, (int, float)):
                self.summary_writer.add_scalar(
                    f"{prefix}/{field_name}", field_value, epoch
                )
            elif hasattr(field_value, "_asdict") or isinstance(field_value, dict):
                self.add_scalars(f"{prefix}/{field_name}", field_value, epoch)


[docs]    def close(self):
        """
        Closes the summary writer.
        """
        self.summary_writer.close()


[docs]    def export(self, model, input_to_model=None, **kwargs):
        """
        Draws the neural network representation graph in TensorBoard.

        Args:
            model (Any): the model object.
            input_to_model (Any): the input to the model (required for PyTorch
                models, since its execution graph is defined by run).
        """
        try:
            self.summary_writer.add_graph(model, input_to_model, **kwargs)
        except Exception:
            print(
                "WARNING: Unable to export neural network graph to TensorBoard.",
                file=sys.stderr,
            )
            traceback.print_exc(file=sys.stderr)

        try:
            if profile_graph is not None:
                profile_graph(self.summary_writer, model, input_to_model)
        except Exception:
            print(
                "WARNING: Unable to export performance graph to Tensor Board.",
                file=sys.stderr,
            )
            traceback.print_exc(file=sys.stderr)

        try:
            model.embedding.visualize(self.summary_writer)
        except Exception:
            print(
                "WARNING: Unable to visualize embedding space in TensorBoard.",
                file=sys.stderr,
            )
            traceback.print_exc(file=sys.stderr)






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.classification_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from itertools import tee, zip_longest
from typing import Generator, List, Optional

import torch
from pytext.common.constants import Stage
from pytext.data import CommonMetadata
from pytext.metrics import (
    RECALL_AT_PRECISION_THRESHOLDS,
    LabelListPrediction,
    LabelPrediction,
    compute_classification_metrics,
    compute_multi_label_classification_metrics,
)

from .channel import Channel, ConsoleChannel, FileChannel
from .metric_reporter import MetricReporter


META_LABEL_NAMES = "label_names"


[docs]class ComparableClassificationMetric(Enum):
    ACCURACY = "accuracy"
    ROC_AUC = "roc_auc"
    MCC = "mcc"
    MACRO_F1 = "macro_f1"
    LABEL_F1 = "label_f1"
    LABEL_AVG_PRECISION = "label_avg_precision"
    LABEL_ROC_AUC = "label_roc_auc"
    # use negative because the reporter's lower_is_better value is False
    NEGATIVE_LOSS = "negative_loss"



[docs]class ClassificationMetricReporter(MetricReporter):
    __EXPANSIBLE__ = True

[docs]    class Config(MetricReporter.Config):
        model_select_metric: ComparableClassificationMetric = (
            ComparableClassificationMetric.ACCURACY
        )
        target_label: Optional[str] = None
        #: These column names correspond to raw input data columns. Text in these
        #: columns (usually just 1 column) will be concatenated and output in
        #: the IntentModelChannel as an evaluation tsv.
        text_column_names: List[str] = ["text"]
        #: These column names correspond to raw input data columns, that
        #: will be read by data_source into context, and included in the
        #: run_model output file along with other saving results.
        additional_column_names: List[str] = []
        recall_at_precision_thresholds: List[float] = RECALL_AT_PRECISION_THRESHOLDS
        # Boolean which is used to run a more memory efficient version of the
        # metric reporter. This involves storing as little information as possible
        # in memory and as a result, we don't compute metrics other than accuracy
        # and F1. This is useful when the label space is huge and we don't want to
        # keep around the score for every label for every example in memory.
        # This also means that the output debug file in the Test operator will have
        # only predictions and no label scores.
        is_memory_efficient: bool = False


    def __init__(
        self,
        label_names: List[str],
        channels: List[Channel],
        model_select_metric: ComparableClassificationMetric = (
            ComparableClassificationMetric.ACCURACY
        ),
        target_label: Optional[str] = None,
        text_column_names: List[str] = Config.text_column_names,
        additional_column_names: List[str] = Config.additional_column_names,
        recall_at_precision_thresholds: List[float] = (
            Config.recall_at_precision_thresholds
        ),
        is_memory_efficient: bool = Config.is_memory_efficient,
    ) -> None:
        super().__init__(channels)
        self.label_names = label_names
        self.model_select_metric = model_select_metric
        self.target_label = target_label
        self.text_column_names = text_column_names
        self.additional_column_names = additional_column_names
        self.recall_at_precision_thresholds = recall_at_precision_thresholds
        self.is_memory_efficient = is_memory_efficient

[docs]    @classmethod
    def from_config(cls, config, meta: CommonMetadata = None, tensorizers=None):
        # TODO: refactor metric reporting and remove this hack
        if tensorizers:
            labels = list(tensorizers["labels"].vocab)
        else:
            labels = meta.target.vocab.itos
            config.text_column_names = []
        return cls.from_config_and_label_names(config, labels)


[docs]    @classmethod
    def from_config_and_label_names(cls, config, label_names: List[str]):
        if config.model_select_metric in (
            ComparableClassificationMetric.LABEL_F1,
            ComparableClassificationMetric.LABEL_AVG_PRECISION,
            ComparableClassificationMetric.LABEL_ROC_AUC,
        ):
            assert (
                config.target_label is not None
            ), "target_label must be set for selected metric"
            assert config.target_label in label_names
        if config.model_select_metric in (
            ComparableClassificationMetric.ROC_AUC,
            ComparableClassificationMetric.MCC,
        ):
            assert (
                len(label_names) == 2
            ), "selected metric is valid for binary labels only"

        return cls(
            label_names,
            [ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
            config.model_select_metric,
            config.target_label,
            config.text_column_names,
            config.additional_column_names,
            config.recall_at_precision_thresholds,
            config.is_memory_efficient,
        )


[docs]    def batch_context(self, raw_batch, batch):
        context = super().batch_context(raw_batch, batch)
        context["text"] = [
            " | ".join(str(row[column_name]) for column_name in self.text_column_names)
            for row in raw_batch
        ]
        # if there are additional colnames, read their contexts into batch
        if len(self.additional_column_names) > 0:
            for additional_colname in self.additional_column_names:
                context[additional_colname] = [
                    row[additional_colname] for row in raw_batch
                ]
        return context


[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        """
        Aggregates a batch of output data (predictions, scores, targets/true labels
        and loss).

        Args:
            n_batches (int): number of current batch
            preds (torch.Tensor): predictions of current batch
            targets (torch.Tensor): targets of current batch
            scores (torch.Tensor): scores of current batch
            loss (double): average loss of current batch
            m_input (Tuple[torch.Tensor, ...]): model inputs of current batch
            context (Dict[str, Any]): any additional context data, it could be
                either a list of data which maps to each example, or a single value
                for the batch
        """
        self.n_batches = n_batches
        self.aggregate_preds(preds, context)
        self.aggregate_targets(targets, context)

        # if we are running in memory efficient mode, then don't store all the scores
        # This list in general is the most memory hungry of all the data structures.
        # For a problem with 10K classes, we store 10K floats for every instance in
        # the epoch. This is bad.
        if not self.is_memory_efficient:
            self.aggregate_scores(scores)

        for key, val in context.items():
            if not (isinstance(val, torch.Tensor) or isinstance(val, List)):
                continue
            if key not in self.all_context:
                self.all_context[key] = []
            self.aggregate_data(self.all_context[key], val)
        # some loss functions (eg: in NewBertRegressionTask) return a tensor
        # convert tensor to float
        if loss is not None:
            self.all_loss.append(float(loss))
        # append the size of the first tensor (should be the batch size)
        if isinstance(m_input, Generator):
            # first element without updating the initial iterator
            first = tee(m_input, 1)
            self.batch_size.append(len(first))
        else:
            self.batch_size.append(len(m_input[0]))


[docs]    def calculate_metric(self):
        # If we are running in memory efficient mode, then scores in
        # LabelPrediction should be an empty list
        label_predictions = [
            LabelPrediction(scores, pred, expect)
            for scores, pred, expect in zip_longest(
                self.all_scores, self.all_preds, self.all_targets, fillvalue=[]
            )
        ]
        return compute_classification_metrics(
            label_predictions,
            self.label_names,
            self.calculate_loss(),
            # Compute soft-metrics only if self.is_memory_efficient is False
            average_precisions=(not self.is_memory_efficient),
            recall_at_precision_thresholds=self.recall_at_precision_thresholds,
        )


[docs]    def predictions_to_report(self):
        """
        Generate human readable predictions
        """
        return [self.label_names[pred] for pred in self.all_preds]


[docs]    def targets_to_report(self):
        """
        Generate human readable targets
        """
        return [self.label_names[target] for target in self.all_targets]


[docs]    def get_meta(self):
        return {META_LABEL_NAMES: self.label_names}


[docs]    def get_model_select_metric(self, metrics):
        if self.model_select_metric == ComparableClassificationMetric.ACCURACY:
            metric = metrics.accuracy
        elif self.model_select_metric == ComparableClassificationMetric.ROC_AUC:
            metric = metrics.roc_auc
        elif self.model_select_metric == ComparableClassificationMetric.MCC:
            metric = metrics.mcc
        elif self.model_select_metric == ComparableClassificationMetric.MACRO_F1:
            metric = metrics.macro_prf1_metrics.macro_scores.f1
        elif self.model_select_metric == ComparableClassificationMetric.LABEL_F1:
            metric = metrics.macro_prf1_metrics.per_label_scores[self.target_label].f1
        elif (
            self.model_select_metric
            == ComparableClassificationMetric.LABEL_AVG_PRECISION
        ):
            metric = metrics.per_label_soft_scores[self.target_label].average_precision
        elif self.model_select_metric == ComparableClassificationMetric.LABEL_ROC_AUC:
            metric = metrics.per_label_soft_scores[self.target_label].roc_auc
        elif self.model_select_metric == ComparableClassificationMetric.NEGATIVE_LOSS:
            metric = -metrics.loss
        else:
            raise ValueError(f"unknown metric: {self.model_select_metric}")

        assert metric is not None
        return metric




[docs]class MultiLabelClassificationMetricReporter(ClassificationMetricReporter):
[docs]    class Config(ClassificationMetricReporter.Config):
        pass


[docs]    def calculate_metric(self):
        return compute_multi_label_classification_metrics(
            [
                LabelListPrediction(scores, pred, expect)
                for scores, pred, expect in zip(
                    self.all_scores, self.all_preds, self.all_targets
                )
            ],
            self.label_names,
            self.calculate_loss(),
            recall_at_precision_thresholds=self.recall_at_precision_thresholds,
        )


[docs]    def predictions_to_report(self):
        """
        Generate human readable predictions
        """
        return [
            [
                self.label_names[pred_idx]
                for pred_idx, pred in enumerate(predictions)
                if pred == 1
            ]
            for predictions in self.all_preds
        ]


[docs]    def targets_to_report(self):
        """
        Generate human readable targets
        """
        return [
            [self.label_names[target] for target in targets if target != -1]
            for targets in self.all_targets
        ]






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.compositional_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Set, Union

from pytext.common.constants import BatchContext, DatasetFieldName, Stage
from pytext.data import CommonMetadata
from pytext.data.data_structures.annotation import (
    REDUCE,
    SHIFT,
    Intent,
    Slot,
    Token,
    Tree,
    TreeBuilder,
)
from pytext.data.tensorizers import Tensorizer
from pytext.data.tokenizers import Tokenizer
from pytext.metrics.intent_slot_metrics import (
    FramePredictionPair,
    Node,
    Span,
    compute_all_metrics,
)

from .channel import Channel, ConsoleChannel, FileChannel
from .metric_reporter import MetricReporter


ALL_PRED_FRAMES = "all_pred_frames"


[docs]class CompositionalMetricReporter(MetricReporter):
[docs]    class Config(MetricReporter.Config):
        text_column_name: str = "tokenized_text"


    def __init__(
        self,
        actions_vocab,
        channels: List[Channel],
        text_column_name: str = Config.text_column_name,
        tokenizer: Tokenizer = None,
    ) -> None:
        super().__init__(channels)
        self.actions_vocab = actions_vocab
        self.text_column_name = text_column_name
        self.tokenizer = tokenizer or Tokenizer()
        self.pred_target_trees = None

[docs]    @classmethod
    def from_config(
        cls,
        config,
        metadata: CommonMetadata = None,
        tensorizers: Dict[str, Tensorizer] = None,
    ):
        if tensorizers is not None:
            return cls(
                tensorizers["actions"].vocab,
                [ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
                config.text_column_name,
                tensorizers["tokens"].tokenizer,
            )
        actions_vocab = metadata.actions_vocab.itos
        return cls(
            actions_vocab,
            [ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
        )


    def _reset(self):
        super()._reset()
        self.pred_target_trees = None

[docs]    def gen_extra_context(self, *args):
        # check if all_preds contains top K results or only 1 result
        pred_target_trees = []
        all_pred_trees: List[List[Tree]] = []

        for top_k_action_preds, action_targets, token_str_list in zip(
            self.all_preds, self.all_targets, self.all_context[DatasetFieldName.TOKENS]
        ):
            topk_pred_trees = []
            for k, action_preds in enumerate(top_k_action_preds):
                pred_tree = (
                    CompositionalMetricReporter.tree_from_tokens_and_indx_actions(
                        token_str_list,
                        self.actions_vocab,
                        action_preds,
                        validate_tree=False,
                    )
                )
                topk_pred_trees.append(
                    CompositionalMetricReporter.tree_to_metric_node(pred_tree)
                )
                if k == 0:
                    target_tree = (
                        CompositionalMetricReporter.tree_from_tokens_and_indx_actions(
                            token_str_list, self.actions_vocab, action_targets
                        )
                    )
                    pred_target_trees.append((pred_tree, target_tree))
            all_pred_trees.append(topk_pred_trees)
        self.pred_target_trees = pred_target_trees
        self.all_context[ALL_PRED_FRAMES] = all_pred_trees


[docs]    def predictions_to_report(self):
        """
        Generate human readable predictions
        """
        return [t[0].flat_str() for t in self.pred_target_trees]


[docs]    def targets_to_report(self):
        """
        Generate human readable targets
        """
        return [t[1].flat_str() for t in self.pred_target_trees]


    # CREATE NODES
[docs]    def calculate_metric(self):
        return compute_all_metrics(
            self.create_frame_prediction_pairs(),
            overall_metrics=True,
            all_predicted_frames=self.all_context[ALL_PRED_FRAMES],
        )


[docs]    def create_frame_prediction_pairs(self):
        return [
            FramePredictionPair(
                CompositionalMetricReporter.tree_to_metric_node(pred_tree),
                CompositionalMetricReporter.tree_to_metric_node(target_tree),
            )
            for pred_tree, target_tree in self.pred_target_trees
        ]


[docs]    def get_model_select_metric(self, metrics):
        return metrics.frame_accuracy


[docs]    def batch_context(self, raw_batch, batch):
        context = super().batch_context(raw_batch, batch)
        context[DatasetFieldName.TOKENS] = [
            [
                token.value
                for token in self.tokenizer.tokenize(row[self.text_column_name])
            ]
            for row in raw_batch
        ]
        context[BatchContext.INDEX] = [1]
        context[self.text_column_name] = [
            row[self.text_column_name] for row in raw_batch
        ]

        return context


[docs]    @staticmethod
    def tree_from_tokens_and_indx_actions(
        token_str_list: List[str],
        actions_vocab: List[str],
        actions_indices: List[int],
        validate_tree: bool = True,
    ):
        builder = TreeBuilder()
        i = 0
        try:
            for action_idx in actions_indices:
                action = actions_vocab[action_idx]
                if action == REDUCE:
                    builder.update_tree(action, None)
                elif action == SHIFT:
                    builder.update_tree(action, token_str_list[i])
                    i += 1
                else:
                    builder.update_tree(action, action)

        except IndexError:
            builder = TreeBuilder()
            builder.update_tree(SHIFT, "IN:INVALID")
        tree = builder.finalize_tree(validate_tree=validate_tree)
        return tree


[docs]    @staticmethod
    def tree_to_metric_node(tree: Tree) -> Node:
        """
        Creates a Node from tree assuming the utterance is a concatenation of the
        tokens by whitespaces. The function does not necessarily reproduce the original
        utterance as extra whitespaces can be introduced.
        """
        return CompositionalMetricReporter.node_to_metrics_node(tree.root.children[0])


[docs]    @staticmethod
    def node_to_metrics_node(node: Union[Intent, Slot], start: int = 0) -> Node:
        """
        The input start is the absolute start position in utterance
        """
        res_children: Set[Node] = set()
        idx = start
        node_text_tokens: List[str] = []
        if node.children:
            for child in node.children:
                if type(child) == Token:
                    idx += len(child.label) + 1
                    node_text_tokens.append(child.label)
                elif type(child) == Intent or type(child) == Slot:
                    res_child = CompositionalMetricReporter.node_to_metrics_node(
                        child, idx
                    )
                    res_children.add(res_child)
                    idx = res_child.span.end + 1
                else:
                    raise ValueError("Child must be Token, Intent or Slot!")
        node_text = " ".join(node_text_tokens)
        node = Node(
            label=node.label,
            span=Span(start, idx - 1),
            children=res_children,
            text=node_text,
        )
        return node






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.compositional_utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple


[docs]def extract_beam_subtrees(beam: List[List[str]]) -> List[List[str]]:
    return list(
        filter(
            lambda processed_pred: processed_pred is not None,
            map(lambda tree_pred: extract_subtree(tree_pred), beam),
        )
    )



[docs]def filter_invalid_beams(beam: List[List[str]]) -> List[List[str]]:
    return list(filter(lambda pred: is_valid_tree(pred), beam))



[docs]def is_valid_tree(beam: List[str]) -> bool:
    paren_stack: List[int] = []
    for i, token in enumerate(beam):
        if len(token) == 0:
            continue

        if token[0] == "[":
            paren_stack.append(i)
        elif token[-1] == "]":
            if len(paren_stack) == 0:
                return False
            paren_stack.pop()

    return len(paren_stack) == 0



[docs]def extract_subtree(beam: List[str]) -> Optional[List[str]]:
    paren_stack: List[int] = []
    longest_valid_tree: Tuple[int, int] = (-1, -1)

    # determine what the valid subtree is
    # in the prediction
    for i, token in enumerate(beam):
        if len(token) == 0:
            # skip over empty tokens since we check
            # characters in the token strings
            continue

        if token[0] == "[":
            # if the token begints with "[" it is the
            # start of a sequence so appending to stack
            paren_stack.append(i)
        elif token[-1] == "]":
            # found a potential end of a valid subsequence
            if len(paren_stack) == 0:
                # cannot find a valid tree
                # reset stack and continue
                paren_stack = []
                continue

            # the valid subtree is from current position to
            # the start sequence at `tree_start`
            tree_start: int = paren_stack.pop()
            if (i - tree_start) > (longest_valid_tree[1] - longest_valid_tree[0]):
                # if this subsequence is longer than the mosdt valid one
                # this is the longest valid subsequence
                longest_valid_tree = (tree_start, i)

    if longest_valid_tree == (-1, -1):
        # no valid sequence was found
        return None

    valid_tree_start, valid_tree_end = longest_valid_tree
    return beam[valid_tree_start : valid_tree_end + 1]





          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.dense_retrieval_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from typing import Any, Dict, List

import numpy as np
from pytext.common.constants import Stage
from pytext.metric_reporters.channel import Channel, ConsoleChannel, FileChannel
from pytext.metric_reporters.metric_reporter import MetricReporter
from pytext.metrics.dense_retrieval_metrics import DenseRetrievalMetrics


[docs]class DenseRetrievalMetricNames(Enum):
    ACCURACY = "accuracy"
    AVG_RANK = "avg_rank"
    MEAN_RECIPROCAL_RANK = "mean_reciprocal_rank"
    # use negative because the reporter's lower_is_better value is False
    NEGATIVE_LOSS = "negative_loss"



[docs]class DenseRetrievalMetricReporter(MetricReporter):
[docs]    class Config(MetricReporter.Config):
        text_column_names: List[str] = ["question", "positive_ctx", "negative_ctxs"]
        model_select_metric: DenseRetrievalMetricNames = (
            DenseRetrievalMetricNames.ACCURACY
        )
        # We need this because the id of positive index depens on the batch size.
        # This is needed to set the global id of the positive contexts when
        # computing average rank.
        # Set by PairwiseClassificationForDenseRetrievalTask._init_tensorizers()
        task_batch_size: int = 0
        num_negative_ctxs: int = 0


[docs]    @classmethod
    def from_config(cls, config, *args, tensorizers=None, **kwargs):
        return cls(
            channels=[ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
            text_column_names=config.text_column_names,
            model_select_metric=config.model_select_metric,
            task_batch_size=config.task_batch_size,
            num_negative_ctxs=config.num_negative_ctxs,
        )


    def __init__(
        self,
        channels: List[Channel],
        text_column_names: List[str],
        model_select_metric: DenseRetrievalMetricNames,
        task_batch_size: int,
        num_negative_ctxs: int = 0,
    ) -> None:
        super().__init__(channels)
        self.channels = channels
        self.text_column_names = text_column_names
        self.model_select_metric = model_select_metric

        # Assert these values to make sure that they are set explicitly.
        assert (
            task_batch_size != 0
        ), "DenseRetrievalMetricReporter: Batch size cannot be zero."
        print(f"DenseRetrievalMetricReporter: task_batch_size = {task_batch_size}")
        assert (
            num_negative_ctxs != 0
        ), "DenseRetrievalMetricReporter: Number of hard negatives cannot be zero."
        print(f"DenseRetrievalMetricReporter: num_negative_ctxs = {num_negative_ctxs}")

        self.task_batch_size = task_batch_size
        self.num_negative_ctxs = num_negative_ctxs

    def _reset(self):
        super()._reset()
        self.all_question_logits = []
        self.all_context_logits = []

[docs]    def aggregate_preds(self, preds, context):
        preds, question_logits, context_logits = preds
        super().aggregate_preds(preds)
        self.aggregate_data(self.all_question_logits, question_logits)
        self.aggregate_data(self.all_context_logits, context_logits)


[docs]    def batch_context(self, raw_batch, batch) -> Dict[str, Any]:
        context = super().batch_context(raw_batch, batch)
        for name in self.text_column_names:
            context[name] = [row[name] for row in raw_batch]
        return context


[docs]    def calculate_metric(self) -> DenseRetrievalMetrics:
        average_rank, mean_reciprocal_rank = self._get_ranking_metrics()
        return DenseRetrievalMetrics(
            num_examples=len(self.all_preds),
            accuracy=self._get_accuracy(),
            average_rank=average_rank,
            mean_reciprocal_rank=mean_reciprocal_rank,
        )


[docs]    def get_model_select_metric(self, metrics: DenseRetrievalMetrics):
        if self.model_select_metric == DenseRetrievalMetricNames.ACCURACY:
            metric = metrics.accuracy
        elif self.model_select_metric == DenseRetrievalMetricNames.AVG_RANK:
            metric = metrics.average_rank
        elif self.model_select_metric == DenseRetrievalMetricNames.MEAN_RECIPROCAL_RANK:
            metric = metrics.mean_reciprocal_rank
        else:
            raise ValueError(f"Unknown metric: {self.model_select_metric}")

        return metric


    def _get_accuracy(self):
        num_correct = sum(int(p == t) for p, t in zip(self.all_preds, self.all_targets))
        return num_correct / len(self.all_preds)

    def _get_ranking_metrics(self):
        dot_products = np.matmul(
            self.all_question_logits, np.transpose(self.all_context_logits)
        )
        inverse_sorted_indices = np.argsort(dot_products, axis=1)  # ascending
        positive_indices_per_question = self._get_positive_indices()

        num_questions = inverse_sorted_indices.shape[0]
        num_docs = inverse_sorted_indices.shape[1]
        rank_sum = 0
        reciprocal_rank_sum = 0
        # Sum up the rank of positive context in sorted scores for each question
        for i, pos_ctx_idx in enumerate(positive_indices_per_question):
            # Numpy returns a tuple of lists. So handle that.
            gold_idx = (inverse_sorted_indices[i] == pos_ctx_idx).nonzero()[0][0]
            rank = num_docs - gold_idx
            rank_sum += rank
            reciprocal_rank_sum += 1.0 / rank

        average_rank = rank_sum / num_questions
        mean_reciprocal_rank = reciprocal_rank_sum / num_questions

        return average_rank, mean_reciprocal_rank

    def _get_positive_indices(self):
        positive_indices_per_question = []
        batch_id, total_ctxs = 0, 0
        batch_size = self.task_batch_size * (1 + self.num_negative_ctxs)
        for i, pos_ctx_idx in enumerate(self.all_targets):
            batch_id = i // self.task_batch_size
            total_ctxs = batch_id * batch_size
            positive_indices_per_question.append(total_ctxs + pos_ctx_idx)

        return positive_indices_per_question





          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.disjoint_multitask_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, Optional

from pytext.common.constants import BatchContext

from .metric_reporter import MetricReporter


AVRG_LOSS = "_avrg_loss"


[docs]class DisjointMultitaskMetricReporter(MetricReporter):
    lower_is_better = False

[docs]    class Config(MetricReporter.Config):
        use_subtask_select_metric: bool = False


    def __init__(
        self,
        reporters: Dict[str, MetricReporter],
        loss_weights: Dict[str, float],
        target_task_name: Optional[str],
        use_subtask_select_metric: bool,
    ) -> None:
        """Short summary.

        Args:
            reporters (Dict[str, MetricReporter]):
                Dictionary of sub-task metric-reporters.
            target_task_name (Optional[str]):
                Dev metric for this task will be used to select best epoch.

        Returns:
            None: Description of returned object.

        """

        super().__init__(None)
        self.reporters = reporters
        self.target_task_name = target_task_name or ""
        self.target_reporter = self.reporters.get(self.target_task_name, None)
        self.loss_weights = loss_weights
        self.use_subtask_select_metric = use_subtask_select_metric

    def _reset(self):
        self.total_loss = 0
        self.num_batches = 0

[docs]    def batch_context(self, raw_batch, batch):
        context = {BatchContext.TASK_NAME: batch[BatchContext.TASK_NAME]}
        reporter = self.reporters[context[BatchContext.TASK_NAME]]
        context.update(reporter.batch_context(raw_batch, batch))
        return context


[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        self.total_loss += loss.item()
        self.num_batches += 1
        # losses are weighted in DisjointMultitaskModel. Here we undo the
        # weighting for proper reporting.
        if self.loss_weights[context[BatchContext.TASK_NAME]] != 0:
            loss /= self.loss_weights[context[BatchContext.TASK_NAME]]
        reporter = self.reporters[context[BatchContext.TASK_NAME]]
        reporter.add_batch_stats(
            n_batches, preds, targets, scores, loss, m_input, **context
        )


[docs]    def add_channel(self, channel):
        for reporter in self.reporters.values():
            reporter.add_channel(channel)


[docs]    def report_metric(
        self, model, stage, epoch, reset=True, print_to_channels=True, optimizer=None
    ):
        # Initialize `metrics_dict` with the average loss across sub-tasks.
        metrics_dict = {AVRG_LOSS: self.total_loss / self.num_batches}

        # Store computed metrics for each sub-task in `metrics_dict`.
        for name, reporter in self.reporters.items():
            print(f"Reporting on task: {name}")
            metrics_dict[name] = reporter.report_metric(
                model, stage, epoch, reset, print_to_channels, optimizer=optimizer
            )

        # Reset loss and batch counters.
        if reset:
            self._reset()

        # If the target task is specified, return all target metrics.
        if self.target_reporter:
            return metrics_dict[self.target_task_name]

        # Otherwise, for each task, return its model selection metric.
        for name, reporter in self.reporters.items():
            metrics_dict[name] = reporter.get_model_select_metric(metrics_dict[name])

        return metrics_dict


[docs]    def get_model_select_metric(self, metrics):
        if self.target_reporter:
            metric = self.target_reporter.get_model_select_metric(metrics)
            if self.target_reporter.lower_is_better:
                metric = -metric
        elif self.use_subtask_select_metric:
            metric = 0.0
            for name, reporter in self.reporters.items():
                sub_metric = metrics[name]
                if reporter.lower_is_better:
                    sub_metric = -sub_metric
                metric += sub_metric
        else:  # default to training loss
            metric = -metrics[AVRG_LOSS]

        return metric


[docs]    def report_realtime_metric(self, stage):
        for _, reporter in self.reporters.items():
            reporter.report_realtime_metric(stage)






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.intent_slot_detection_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional

from pytext.common.constants import DatasetFieldName, Stage
from pytext.data.data_structures.annotation import CLOSE, OPEN, escape_brackets
from pytext.metrics.intent_slot_metrics import (
    FramePredictionPair,
    Node,
    Span,
    compute_all_metrics,
)
from pytext.utils.data import (
    byte_length,
    get_substring_from_offsets,
    merge_token_labels_to_slot,
    parse_slot_string,
)

from .channel import Channel, ConsoleChannel, FileChannel
from .metric_reporter import MetricReporter


DOC_LABEL_NAMES = "doc_label_names"


[docs]def create_frame(text, intent_label, slot_names_str, byte_len):
    frame = Node(
        label=intent_label,
        span=Span(0, byte_len),
        children={
            Node(label=slot.label, span=Span(slot.start, slot.end))
            for slot in parse_slot_string(slot_names_str)
        },
        text=text,
    )
    return frame



[docs]def frame_to_str(frame: Node):
    annotation_str = OPEN + escape_brackets(frame.label) + " "
    cur_index = 0
    for slot in sorted(frame.children, key=lambda slot: slot.span.start):
        annotation_str += escape_brackets(
            get_substring_from_offsets(frame.text, cur_index, slot.span.start)
        )
        annotation_str += (
            OPEN
            + escape_brackets(slot.label)
            + " "
            + escape_brackets(
                get_substring_from_offsets(frame.text, slot.span.start, slot.span.end)
            )
            + " "
            + CLOSE
        )
        cur_index = slot.span.end
    annotation_str += (
        escape_brackets(get_substring_from_offsets(frame.text, cur_index, None))
        + " "
        + CLOSE
    )

    return annotation_str



[docs]class IntentSlotMetricReporter(MetricReporter):
    __EXPANSIBLE__ = True

    def __init__(
        self,
        doc_label_names: List[str],
        word_label_names: List[str],
        use_bio_labels: bool,
        channels: List[Channel],
        slot_column_name: str = "slots",
        text_column_name: str = "text",
        token_tensorizer_name: str = "tokens",
    ) -> None:
        super().__init__(channels)
        self.doc_label_names = doc_label_names
        self.word_label_names = word_label_names
        self.use_bio_labels = use_bio_labels
        self.slot_column_name = slot_column_name
        self.text_column_name = text_column_name
        self.token_tensorizer_name = token_tensorizer_name

[docs]    class Config(MetricReporter.Config):
        pass


[docs]    @classmethod
    def from_config(cls, config, tensorizers: Optional[Dict] = None):
        # TODO this part should be handled more elegantly
        for name in ["text_feats", "tokens"]:
            if name in tensorizers:
                token_tensorizer_name = name
                break
        return cls(
            tensorizers["doc_labels"].vocab,
            tensorizers["word_labels"].vocab,
            getattr(tensorizers["word_labels"], "use_bio_labels", False),
            [ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
            tensorizers["word_labels"].slot_column,
            tensorizers[token_tensorizer_name].text_column,
            token_tensorizer_name,
        )


[docs]    def aggregate_preds(self, batch_preds, batch_context):
        intent_preds, word_preds = batch_preds
        self.all_preds.extend(
            [
                create_frame(
                    text,
                    self.doc_label_names[intent_pred],
                    merge_token_labels_to_slot(
                        token_range[0:seq_len],
                        [self.word_label_names[p] for p in word_pred[0:seq_len]],
                        self.use_bio_labels,
                    ),
                    byte_length(text),
                )
                for text, intent_pred, word_pred, seq_len, token_range in zip(
                    batch_context[self.text_column_name],
                    intent_preds,
                    word_preds,
                    batch_context[DatasetFieldName.SEQ_LENS],
                    batch_context[DatasetFieldName.TOKEN_RANGE],
                )
            ]
        )


[docs]    def aggregate_targets(self, batch_targets, batch_context):
        intent_targets = batch_targets[0]
        self.all_targets.extend(
            [
                create_frame(
                    text,
                    self.doc_label_names[intent_target],
                    raw_slot_label,
                    byte_length(text),
                )
                for text, intent_target, raw_slot_label, seq_len in zip(
                    batch_context[self.text_column_name],
                    intent_targets,
                    batch_context[DatasetFieldName.RAW_WORD_LABEL],
                    batch_context[DatasetFieldName.SEQ_LENS],
                )
            ]
        )


[docs]    def get_raw_slot_str(self, raw_data_row):
        return ",".join([str(x) for x in raw_data_row[self.slot_column_name]])


[docs]    def aggregate_scores(self, batch_scores):
        intent_scores, slot_scores = batch_scores
        self.all_scores.extend(
            (intent_score, slot_score)
            for intent_score, slot_score in zip(
                intent_scores.tolist(), slot_scores.tolist()
            )
        )


[docs]    def predictions_to_report(self):
        """
        Generate human readable predictions
        """
        return [frame_to_str(frame) for frame in self.all_preds]


[docs]    def targets_to_report(self):
        """
        Generate human readable targets
        """
        return [frame_to_str(frame) for frame in self.all_targets]


[docs]    def calculate_metric(self):
        return compute_all_metrics(
            [
                FramePredictionPair(pred_frame, target_frame)
                for pred_frame, target_frame in zip(self.all_preds, self.all_targets)
            ],
            frame_accuracy=True,
        )


[docs]    def batch_context(self, raw_batch, batch):
        context = super().batch_context(raw_batch, batch)
        context[self.text_column_name] = [
            row[self.text_column_name] for row in raw_batch
        ]
        context[DatasetFieldName.SEQ_LENS] = batch[self.token_tensorizer_name][
            1
        ].tolist()
        context[DatasetFieldName.TOKEN_RANGE] = batch[self.token_tensorizer_name][
            2
        ].tolist()
        context[DatasetFieldName.RAW_WORD_LABEL] = [
            self.get_raw_slot_str(raw_data_row) for raw_data_row in raw_batch
        ]
        return context


[docs]    def get_model_select_metric(self, metrics):
        return metrics.frame_accuracy






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.language_model_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import json
import math
import operator
import time

import torch
import torch.nn.functional as F
from pytext.common.constants import Stage
from pytext.config.module_config import PerplexityType
from pytext.data import CommonMetadata
from pytext.metrics.language_model_metrics import (
    LanguageModelMetric,
    compute_language_model_metric,
)
from pytext.utils import cuda

from .channel import ConsoleChannel, FileChannel
from .metric_reporter import MetricReporter


PERPLEXITY_FUNC_MAP = {
    PerplexityType.MIN: torch.min,
    PerplexityType.MAX: torch.max,
    PerplexityType.MEAN: torch.mean,
    PerplexityType.MEDIAN: torch.median,
    PerplexityType.EOS: operator.itemgetter(-1),
}


[docs]def get_perplexity_func(perplexity_type):
    func = PERPLEXITY_FUNC_MAP.get(perplexity_type, None)
    if not func:
        raise NotImplementedError
    return func



[docs]class LanguageModelChannel(FileChannel):
[docs]    def get_title(self, context_keys=()):
        return ("text", "perplexity")


[docs]    def gen_content(self, metrics, loss, preds, targets, scores, contexts):
        for i in range(len(scores)):
            yield [contexts["utterance"][i], scores[i]]




[docs]class LanguageModelMetricReporter(MetricReporter):
    UTTERANCE_COLUMN = "utterance"
    RAW_TEXT_COLUMN = "text"
    TOKENS_COLUMN = "tokens"
    LABELS_COLUMN = "labels"
    lower_is_better = True

[docs]    class Config(MetricReporter.Config):
        aggregate_metrics: bool = True
        perplexity_type: PerplexityType = PerplexityType.MEDIAN


[docs]    @classmethod
    def from_config(cls, config: Config, meta: CommonMetadata = None, tensorizers=None):
        return cls(
            [ConsoleChannel(), LanguageModelChannel((Stage.TEST,), config.output_path)],
            meta,
            tensorizers,
            config.aggregate_metrics,
            config.perplexity_type,
            config.pep_format,
            config.log_gradient,
        )


    def __init__(
        self,
        channels,
        metadata,
        tensorizers,
        aggregate_metrics,
        perplexity_type,
        pep_format,
        log_gradient=False,
    ):
        super().__init__(channels, log_gradient=log_gradient, pep_format=pep_format)
        self.metadata = metadata
        self.tensorizers = tensorizers
        self.aggregate_metrics = aggregate_metrics

        assert metadata or tensorizers
        if metadata:
            self.pad_index = metadata.target.pad_token_idx
        if tensorizers:
            if self.TOKENS_COLUMN in tensorizers:
                column = self.TOKENS_COLUMN
            elif self.LABELS_COLUMN in tensorizers:
                column = self.LABELS_COLUMN
            if hasattr(tensorizers[column], "vocab"):
                self.pad_index = tensorizers[column].vocab.get_pad_index()
            else:
                self.pad_index = tensorizers[column].PAD_BYTE
        self.perplexity_func = get_perplexity_func(perplexity_type)

[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        if isinstance(loss, torch.Tensor):
            loss = loss.item()
        num_words_in_batch = targets[1].sum().item()
        self.aggregate_loss += loss * num_words_in_batch
        self.total_num_tokens += num_words_in_batch
        if self.aggregate_metrics and num_words_in_batch > 0:
            # unpacks logits from `targets` and computes scores for
            # each item in the batch, e.g. sentence-level perplexity
            if isinstance(targets, tuple):
                targets = targets[0]
            scores = self.compute_scores(preds, targets)
            # scores is None when the every element in the target is self.pad_index
            if scores is not None:
                self.aggregate_scores(scores)
                self.aggregate_context(context)


[docs]    def calculate_loss(self) -> float:
        if self.total_num_tokens == 0:
            return 0.0
        return self.aggregate_loss / float(self.total_num_tokens)


    def _reset(self):
        super()._reset()
        self.aggregate_loss = 0.0
        self.total_num_tokens = 0

[docs]    def calculate_metric(self) -> LanguageModelMetric:
        # In language model self.total_loss is the loss per word
        return compute_language_model_metric(self.total_loss)


[docs]    def get_model_select_metric(self, metrics) -> float:
        return metrics.perplexity_per_word


[docs]    def batch_context(self, raw_batch, batch):
        context = {}
        if any(self.RAW_TEXT_COLUMN in row for row in raw_batch):
            context.update(
                {
                    self.UTTERANCE_COLUMN: [
                        row.get(self.RAW_TEXT_COLUMN) for row in raw_batch
                    ]
                }
            )
        return context


[docs]    def compute_scores(self, logits, targets):
        def _compute_score(tensor):
            """
            Uses a perplexity reduction function to compute a score for
            a given tensor, e.g. the mean perplexity. Filters ignored tensor
            items -- these are 0 by default.

            """
            return torch.exp(self.perplexity_func(tensor))

        # compute cross-entropy loss of logits wrt targets -- don't reduce
        # to access the loss of each item in the batch
        scores = F.cross_entropy(
            logits.permute(0, 2, 1),
            targets,
            ignore_index=self.pad_index,
            reduction="none",
        )
        # scores is 0 at positions of the target == pad_index,
        non_padding_scores_all_sentences = []
        for sentence_score, sentence_target in zip(scores, targets):
            non_padding_score_per_sentence = sentence_score[
                sentence_target != self.pad_index
            ]
            # exclude padding position at each sentence, filter the sentence
            # from score calculation if every target in the
            # sentence == self.pad_index
            if non_padding_score_per_sentence.numel() > 0:
                non_padding_scores_all_sentences.append(non_padding_score_per_sentence)

        if len(non_padding_scores_all_sentences) == 0:
            return

        return map(lambda x: _compute_score(x).item(), non_padding_scores_all_sentences)


[docs]    def aggregate_scores(self, scores):
        self.all_scores.extend(scores)


[docs]    def aggregate_context(self, context):
        for key, val in context.items():
            if key not in self.all_context:
                self.all_context[key] = []
            self.all_context[key].extend(val)




[docs]class MaskedLMMetricReporter(LanguageModelMetricReporter):
[docs]    @classmethod
    def from_config(cls, config, meta: CommonMetadata = None, tensorizers=None):
        return cls(
            [ConsoleChannel()],
            meta,
            tensorizers,
            config.aggregate_metrics,
            config.perplexity_type,
            config.pep_format,
        )


[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        now = time.time()

        total_masked_tokens = targets[1].sum().item()
        self.aggregate_loss += loss.item() * total_masked_tokens
        self.total_masked_tokens += total_masked_tokens

        # realtime stats
        total_tokens = float(targets[2].sum())
        self.realtime_meters["tps"].update(total_tokens)
        self.last_batch_tps = total_tokens / (now - self.time + 1e-6)
        self.last_batch_loss = loss.item()
        self.total_batches = n_batches
        self.time = now


[docs]    def report_realtime_metric(self, stage):
        if stage != Stage.TRAIN:
            return

        if cuda.DISTRIBUTED_WORLD_SIZE > 1:
            all_reduce_stats = cuda.tensor(
                [
                    self.last_batch_tps,
                    self.last_batch_loss,
                    self.aggregate_loss,
                    self.total_masked_tokens,
                    self.realtime_meters["tps"].n,
                ],
                dtype=torch.float32,
            )
            total_elapsed_time = self.realtime_meters["tps"].elapsed_time

            torch.distributed.all_reduce(all_reduce_stats)
            # average last_batch_loss by distributed_world_size
            all_reduce_stats[1:2].div_(cuda.DISTRIBUTED_WORLD_SIZE)
            [
                last_batch_tps,
                last_batch_loss,
                aggregate_loss,
                total_masked_tokens,
                total_tokens,
            ] = all_reduce_stats.tolist()
            tps = total_tokens / total_elapsed_time
        else:
            last_batch_tps = self.last_batch_tps
            last_batch_loss = self.last_batch_loss
            aggregate_loss = self.aggregate_loss
            total_masked_tokens = self.total_masked_tokens
            tps = self.realtime_meters["tps"].avg

        print(
            f"Tokens/s: {last_batch_tps:.0f}, "
            f"batch ppl: {math.exp(last_batch_loss):.2f}, "
            f"agg ppl: {math.exp(self._calculate_loss(aggregate_loss, total_masked_tokens)):.2f}, "
            f"number of batches: {self.total_batches:.0f}, "
            f"accumulated tokens/s: {tps:.0f}",
            flush=True,
        )
        # TODO: remove GPU0 report
        print(
            f"GPU-0 tokens/s: {self.last_batch_tps:.0f}, "
            f"batch ppl: {math.exp(self.last_batch_loss):.2f}, "
            f"agg ppl: {math.exp(self.calculate_loss()):.2f}, "
            f"number of batches: {self.total_batches}, "
            f"accumulated tokens/s: {self.realtime_meters['tps'].avg:.0f}",
            flush=True,
        )

        if self.pep_format:
            # used for pep regression benchmark
            print(
                "PyTorchObserver "
                + json.dumps(
                    {
                        "type": "MLM",
                        "metric": "tps",
                        "unit": "token/sec",
                        "value": f"{tps:.0f}",
                    }
                ),
                flush=True,
            )


[docs]    def calculate_loss(self) -> float:
        return self._calculate_loss(self.aggregate_loss, self.total_masked_tokens)


    def _calculate_loss(self, aggregate_loss, total_masked_tokens) -> float:
        return aggregate_loss / max(1, total_masked_tokens)

    def _reset(self):
        super()._reset()
        self.aggregate_loss = 0.0
        self.total_masked_tokens = 0

    def _reset_realtime(self):
        super()._reset_realtime()
        self.last_batch_tps = 0
        self.last_batch_loss = 0
        self.total_batches = 0
        self.time = time.time()





          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List

import numpy as np
import torch
from pytext.common.constants import (
    BatchContext,
    DatasetFieldName,
    RawExampleFieldName,
    Stage,
)
from pytext.config.component import Component, ComponentType
from pytext.config.pytext_config import ConfigBase
from pytext.metrics import RealtimeMetrics
from pytext.utils import cuda
from pytext.utils.meter import TimeMeter

from .channel import ConsoleChannel


[docs]class MetricReporter(Component):
    """
    MetricReporter is responsible of three things:

    #. Aggregate output from trainer, which includes model inputs, predictions,
       targets, scores, and loss.
    #. Calculate metrics using the aggregated output, and define how the metric
       is used to find best model
    #. Optionally report the metrics and aggregated output to various channels

    Attributes:
        lower_is_better (bool): Whether a lower metric indicates better performance.
            Set to True for e.g. perplexity, and False for e.g. accuracy. Default
            is False
        channels (List[Channel]): A list of Channel that will receive metrics and
            the aggregated trainer output then format and report them in any customized
            way.

    MetricReporter is tightly-coupled with metric aggregation and computation which
    makes inheritance hard to reuse the parent functionalities and attributes. Next
    step is to decouple the metric aggregation and computation vs metric reporting.
    """

    __COMPONENT_TYPE__ = ComponentType.METRIC_REPORTER

    lower_is_better: bool = False
    log_gradient: bool = False

[docs]    class Config(ConfigBase):
        output_path: str = "/tmp/test_out.txt"
        pep_format: bool = False
        #: Useful for KD training, column names that used by student but not teacher.
        student_column_names: List[str] = []
        log_gradient: bool = False


    def __init__(self, channels, log_gradient=False, pep_format=False) -> None:
        self.log_gradient = log_gradient
        self._reset()
        self.channels = channels
        self.pep_format = pep_format
        self._reset_realtime()

    def _reset(self):
        self.all_preds: List = []
        self.all_targets: List = []
        self.all_context: Dict = {}
        self.all_loss: List = []
        self.all_scores: List = []
        self.n_batches = 0
        self.batch_size: List = []
        self.all_gradients: Dict[str, List[List]] = {}

    def _reset_realtime(self):
        self.realtime_meters: Dict = {}
        self.realtime_meters["tps"] = TimeMeter()  # tokens per second
        self.realtime_meters["ups"] = TimeMeter()  # updates per second

[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        """
        Aggregates a batch of output data (predictions, scores, targets/true labels
        and loss).

        Args:
            n_batches (int): number of current batch
            preds (torch.Tensor): predictions of current batch
            targets (torch.Tensor): targets of current batch
            scores (torch.Tensor): scores of current batch
            loss (double): average loss of current batch
            m_input (Tuple[torch.Tensor, ...]): model inputs of current batch
            context (Dict[str, Any]): any additional context data, it could be
                either a list of data which maps to each example, or a single value
                for the batch
        """
        self.n_batches = n_batches
        self.aggregate_preds(preds, context)
        self.aggregate_targets(targets, context)
        self.aggregate_scores(scores)
        for key, val in context.items():
            if not (isinstance(val, torch.Tensor) or isinstance(val, List)):
                continue
            if key not in self.all_context:
                self.all_context[key] = []
            self.aggregate_data(self.all_context[key], val)
        # some loss functions (eg: in NewBertRegressionTask) return a tensor
        # convert tensor to float
        if loss is not None:
            self.all_loss.append(float(loss))
        self.batch_size.append(len(m_input[0]))

        # realtime stats
        if DatasetFieldName.NUM_TOKENS in context:
            self.realtime_meters["tps"].update(context[DatasetFieldName.NUM_TOKENS])
            self.realtime_meters["ups"].update(1)


[docs]    def add_gradients(self, model):
        if self.log_gradient:
            for key, value in model.named_parameters():
                grad = value.grad
                if grad is not None and len(grad) > 0 and not (grad == 0).all():
                    if key in self.all_gradients:
                        self.all_gradients[key].append(grad.cpu().numpy())
                    else:
                        self.all_gradients[key] = [grad.cpu().numpy()]


[docs]    def aggregate_preds(self, batch_preds, batch_context=None):
        self.aggregate_data(self.all_preds, batch_preds)


[docs]    def aggregate_targets(self, batch_targets, batch_context=None):
        self.aggregate_data(self.all_targets, batch_targets)


[docs]    def aggregate_scores(self, batch_scores):
        self.aggregate_data(self.all_scores, batch_scores)


[docs]    @classmethod
    def aggregate_data(cls, all_data, new_batch):
        """
        Aggregate a batch of data, basically just convert tensors to list of native
        python data
        """
        if new_batch is None:
            return
        simple_list = cls._make_simple_list(new_batch)
        all_data.extend(simple_list)


    @classmethod
    def _make_simple_list(cls, data):
        if isinstance(data, torch.Tensor):
            return data.tolist()
        elif isinstance(data, List) and all(
            isinstance(elem, torch.Tensor) for elem in data
        ):
            return [elem.tolist() for elem in data]
        elif (
            isinstance(data, List)
            and all(isinstance(elem, List) for elem in data)
            and all(
                isinstance(elem, torch.Tensor) for elemlist in data for elem in elemlist
            )
        ):
            return [[elem.tolist() for elem in elemlist] for elemlist in data]
        elif isinstance(data, List):
            return data
        elif isinstance(data, tuple):
            return data[0].tolist()
        else:
            raise NotImplementedError()

[docs]    def add_channel(self, channel):
        self.channels.append(channel)


[docs]    def batch_context(self, raw_batch, batch):
        context = {
            BatchContext.INDEX: [
                row[RawExampleFieldName.ROW_INDEX] for row in raw_batch
            ]
        }
        if DatasetFieldName.NUM_TOKENS in batch:
            context.update(
                {DatasetFieldName.NUM_TOKENS: batch[DatasetFieldName.NUM_TOKENS]}
            )

        return context


[docs]    def calculate_loss(self):
        """
        Calculate the average loss for all aggregated batch
        """
        return np.average(self.all_loss, weights=self.batch_size)


[docs]    def calculate_metric(self):
        """
        Calculate metrics, each sub class should implement it
        """
        raise NotImplementedError()


[docs]    def predictions_to_report(self):
        """
        Generate human readable predictions
        """
        return self.all_preds


[docs]    def targets_to_report(self):
        """
        Generate human readable targets
        """
        return self.all_targets


    # TODO this function can be merged with batch_context once data migration is done
[docs]    def gen_extra_context(self, *args):
        """
        Generate any extra intermediate context data for metric calculation
        """
        pass


    # TODO this method can be removed by moving Channel construction to Task
[docs]    def get_meta(self):
        """
        Get global meta data that is not specific to any batch, the data will be
        pass along to channels
        """
        return {}


[docs]    def report_metric(
        self, model, stage, epoch, reset=True, print_to_channels=True, optimizer=None
    ):
        """
        Calculate metrics and average loss, report all statistic data to channels

        Args:
            model (nn.Module): the PyTorch neural network model.
            stage (Stage): training, evaluation or test
            epoch (int): current epoch
            reset (bool): if all data should be reset after report, default is True
            print_to_channels (bool): if report data to channels, default is True
        """
        self.gen_extra_context(model)
        self.total_loss = self.calculate_loss()
        metrics = self.calculate_metric()
        model_select_metric = self.get_model_select_metric(metrics)

        # print_to_channels is true only on gpu 0, but we need all gpus to sync
        # metric
        self.report_realtime_metric(stage)

        if print_to_channels:
            for channel in self.channels:
                if stage in channel.stages:
                    channel.report(
                        stage,
                        epoch,
                        metrics,
                        model_select_metric,
                        self.total_loss,
                        self.predictions_to_report(),
                        self.targets_to_report(),
                        self.all_scores,
                        self.all_context,
                        self.get_meta(),
                        model,
                        optimizer,
                        self.log_gradient,
                        self.get_gradients(),
                    )

        if reset:
            self._reset()
            self._reset_realtime()
        return metrics


[docs]    def report_realtime_metric(self, stage):
        if stage != Stage.TRAIN:
            return

        samples_total = self.n_batches + 1
        tps_total = self.realtime_meters["tps"].n
        ups_total = self.realtime_meters["ups"].n
        elapsed_time = self.realtime_meters["tps"].elapsed_time

        if cuda.DISTRIBUTED_WORLD_SIZE > 1:
            tensor = torch.cuda.IntTensor([samples_total, tps_total, ups_total])
            torch.distributed.all_reduce(tensor)
            [samples_total, tps_total, ups_total] = tensor.data.tolist()[:]

        tps = tps_total / elapsed_time
        ups = ups_total / elapsed_time

        if not tps or not ups:
            return
        metrics = RealtimeMetrics(samples=samples_total, tps=tps, ups=ups)
        print(metrics, flush=True)


[docs]    def get_model_select_metric(self, metrics):
        """
        Return a single numeric metric value that is used for model selection, returns
        the metric itself by default, but usually metrics will be more complicated
        data structures
        """
        return metrics


[docs]    def compare_metric(self, new_metric, old_metric):
        """
        Check if new metric indicates better model performance

        Returns:
            bool, true if model with new_metric performs better
        """
        if not old_metric:
            return True

        new = self.get_model_select_metric(new_metric)
        old = self.get_model_select_metric(old_metric)
        if new == old:
            return False
        return (new < old) == self.lower_is_better


[docs]    def get_gradients(self):
        return self.all_gradients




[docs]class PureLossMetricReporter(MetricReporter):
    lower_is_better = True

[docs]    @classmethod
    def from_config(cls, config, *args, **kwargs):
        return cls([ConsoleChannel()], config.pep_format)


[docs]    def calculate_metric(self):
        return self.calculate_loss()






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.pairwise_ranking_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from pytext.data import CommonMetadata
from pytext.metrics import compute_pairwise_ranking_metrics

from .channel import ConsoleChannel
from .metric_reporter import MetricReporter


[docs]class PairwiseRankingMetricReporter(MetricReporter):
[docs]    @classmethod
    def from_config(cls, config, meta: CommonMetadata = None, tensorizers=None):
        # TODO: add file channel
        return cls([ConsoleChannel()])


[docs]    def calculate_metric(self):
        return compute_pairwise_ranking_metrics(self.all_preds, self.all_scores)


[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        # target = 1 means the first response was ranked higher than the second response
        # however, our training data is tuples of {pos_response, neg_response} pairs
        # i.e, pos_response is always the first response, neg_response is always the
        # second response. so target = 1 for all cases
        targets = [1] * preds.shape[0]
        super().add_batch_stats(
            n_batches, preds, targets, scores, loss, m_input, **context
        )


[docs]    @staticmethod
    def get_model_select_metric(metrics):
        return metrics.accuracy






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.regression_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from pytext.metrics import compute_regression_metrics

from .channel import ConsoleChannel
from .metric_reporter import MetricReporter


[docs]class RegressionMetricReporter(MetricReporter):

    lower_is_better = False

[docs]    class Config(MetricReporter.Config):
        pass


[docs]    @classmethod
    def from_config(cls, config, tensorizers=None):
        return cls([ConsoleChannel()])


[docs]    def calculate_metric(self):
        assert len(self.all_preds) == len(self.all_targets)
        return compute_regression_metrics(self.all_preds, self.all_targets)


[docs]    def get_model_select_metric(self, metrics):
        return metrics.pearson_correlation






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.seq2seq_compositional

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Optional

from pytext.common.constants import (
    BatchContext,
    DatasetFieldName,
    RawExampleFieldName,
    Stage,
)
from pytext.data.data_structures.annotation import INVALID_TREE_STR, Annotation
from pytext.data.tensorizers import Tensorizer
from pytext.metric_reporters.channel import ConsoleChannel
from pytext.metric_reporters.compositional_metric_reporter import (
    CompositionalMetricReporter,
)
from pytext.metric_reporters.metric_reporter import MetricReporter
from pytext.metric_reporters.seq2seq_metric_reporter import (
    Seq2SeqFileChannel,
    Seq2SeqMetricReporter,
)
from pytext.metrics.intent_slot_metrics import FramePredictionPair, compute_all_metrics

from .seq2seq_utils import stringify


[docs]class CompositionalSeq2SeqFileChannel(Seq2SeqFileChannel):
    def __init__(self, stages, file_path, tensorizers, accept_flat_intents_slots):
        super().__init__(stages, file_path, tensorizers)
        self.accept_flat_intents_slots = accept_flat_intents_slots

[docs]    def get_title(self, context_keys=()):
        return (
            "row_index",
            "text",
            "predicted_output_sequence",
            "prediction",
            "target",
        )


[docs]    def validated_annotation(self, predicted_output_sequence):
        try:
            tree = Annotation(
                predicted_output_sequence,
                accept_flat_intents_slots=self.accept_flat_intents_slots,
            ).tree
        except (ValueError, IndexError):
            tree = Annotation(INVALID_TREE_STR).tree
        return tree.flat_str()


[docs]    def gen_content(self, metrics, loss, preds, targets, scores, context):
        batch_size = len(targets)

        for i in range(batch_size):
            yield [
                context[BatchContext.INDEX][i],
                context[DatasetFieldName.RAW_SEQUENCE][i],
                self.tensorizers["trg_seq_tokens"].stringify(preds[i][0]).upper(),
                self.validated_annotation(
                    self.tensorizers["trg_seq_tokens"].stringify(preds[i][0]).upper()
                ),
                self.validated_annotation(
                    self.tensorizers["trg_seq_tokens"].stringify(targets[i]).upper()
                ),
            ]




[docs]class Seq2SeqCompositionalMetricReporter(Seq2SeqMetricReporter):
    def __init__(self, channels, log_gradient, tensorizers, accept_flat_intents_slots):
        super().__init__(channels, log_gradient, tensorizers)
        self.accept_flat_intents_slots = accept_flat_intents_slots

[docs]    class Config(MetricReporter.Config):
        accept_flat_intents_slots: Optional[bool] = False


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        return cls(
            [
                ConsoleChannel(),
                CompositionalSeq2SeqFileChannel(
                    [Stage.TEST],
                    config.output_path,
                    tensorizers,
                    config.accept_flat_intents_slots,
                ),
            ],
            config.log_gradient,
            tensorizers,
            config.accept_flat_intents_slots,
        )


    def _reset(self):
        super()._reset()
        self.all_target_lens: List = []
        self.all_src_tokens: List = []
        self.all_target_trees: List = []
        self.all_pred_trees: List = []

[docs]    def calculate_metric(self):
        all_metrics = compute_all_metrics(
            self.create_frame_prediction_pairs(),
            overall_metrics=True,
            calculated_loss=self.calculate_loss(),
        )
        return all_metrics


[docs]    def create_frame_prediction_pairs(self):
        return [
            FramePredictionPair(
                CompositionalMetricReporter.tree_to_metric_node(pred_tree),
                CompositionalMetricReporter.tree_to_metric_node(target_tree),
            )
            for pred_tree, target_tree in zip(
                self.all_pred_trees, self.all_target_trees
            )
        ]


[docs]    def aggregate_targets(self, new_batch, context=None):
        if new_batch is None:
            return

        target_vocab = self.tensorizers["trg_seq_tokens"].vocab
        target_pad_token = target_vocab.get_pad_index()
        target_bos_token = target_vocab.get_bos_index()
        target_eos_token = target_vocab.get_eos_index()

        cleaned_targets = [
            self._remove_tokens(
                target, [target_pad_token, target_eos_token, target_bos_token]
            )
            for target in self._make_simple_list(new_batch[0])
        ]

        self.aggregate_data(self.all_targets, cleaned_targets)
        self.aggregate_data(self.all_target_lens, new_batch[1])

        target_trees = [
            self.stringify_annotation_tree(target, target_vocab)
            for target in cleaned_targets
        ]

        self.aggregate_data(self.all_target_trees, target_trees)


[docs]    def aggregate_preds(self, new_batch, context=None):
        if new_batch is None:
            return

        target_vocab = self.tensorizers["trg_seq_tokens"].vocab
        target_pad_token = target_vocab.get_pad_index()
        target_bos_token = target_vocab.get_bos_index()
        target_eos_token = target_vocab.get_eos_index()

        cleaned_preds = [
            self._remove_tokens(
                pred, [target_pad_token, target_eos_token, target_bos_token]
            )
            for pred in self._make_simple_list(new_batch)
        ]

        self.aggregate_data(self.all_preds, cleaned_preds)

        pred_trees = [
            self.stringify_annotation_tree(pred[0], target_vocab)
            for pred in cleaned_preds
        ]

        self.aggregate_data(self.all_pred_trees, pred_trees)


[docs]    def stringify_annotation_tree(self, tree_tokens, tree_vocab):
        stringified_tree_str = stringify(tree_tokens, tree_vocab._vocab)
        return self.get_annotation_from_string(stringified_tree_str)


[docs]    def get_annotation_from_string(self, stringified_tree_str: str) -> Annotation:
        try:
            tree = Annotation(
                stringified_tree_str.upper(),
                accept_flat_intents_slots=self.accept_flat_intents_slots,
            ).tree
        except (ValueError, IndexError):
            tree = Annotation(INVALID_TREE_STR).tree
        return tree


[docs]    def batch_context(self, raw_batch, batch):
        return {
            DatasetFieldName.RAW_SEQUENCE: [
                row["source_sequence"] for row in raw_batch
            ],
            BatchContext.INDEX: [
                row[RawExampleFieldName.ROW_INDEX] for row in raw_batch
            ],
        }






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.seq2seq_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List

import torch
from pytext.common.constants import (
    BatchContext,
    DatasetFieldName,
    RawExampleFieldName,
    Stage,
)
from pytext.data.tensorizers import Tensorizer
from pytext.metric_reporters.channel import ConsoleChannel, FileChannel
from pytext.metric_reporters.metric_reporter import MetricReporter
from pytext.metrics import safe_division
from pytext.metrics.seq2seq_metrics import Seq2SeqMetrics, compute_f1


try:
    from fairseq.scoring import bleu
except ImportError:
    from fairseq import bleu


[docs]class Seq2SeqFileChannel(FileChannel):
    def __init__(self, stages, file_path, tensorizers):
        super().__init__(stages, file_path)
        self.tensorizers = tensorizers

[docs]    def get_title(self, context_keys=()):
        return ("doc_index", "raw_input", "predictions", "targets")


[docs]    def gen_content(self, metrics, loss, preds, targets, scores, context):
        batch_size = len(targets)
        assert batch_size == len(context[DatasetFieldName.RAW_SEQUENCE]) == len(preds)
        for i in range(batch_size):
            yield [
                context[BatchContext.INDEX][i],
                context[DatasetFieldName.RAW_SEQUENCE][i],
                self.tensorizers["trg_seq_tokens"].stringify(preds[i][0]),
                self.tensorizers["trg_seq_tokens"].stringify(targets[i]),
            ]




[docs]class Seq2SeqMetricReporter(MetricReporter):
    lower_is_better = True

[docs]    class Config(MetricReporter.Config):
        pass


    def __init__(self, channels, log_gradient, tensorizers):
        super().__init__(channels, log_gradient)
        self.tensorizers = tensorizers

    def _reset(self):
        super()._reset()
        self.all_target_lens: List = []
        self.all_src_tokens: List = []

[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        return cls(
            [
                ConsoleChannel(),
                Seq2SeqFileChannel([Stage.TEST], config.output_path, tensorizers),
            ],
            config.log_gradient,
            tensorizers,
        )


[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **context
    ):
        super().add_batch_stats(
            n_batches, preds, targets, scores, loss, m_input, **context
        )
        src_tokens = m_input[0]
        self.aggregate_src_tokens(src_tokens)


[docs]    def calculate_metric(self):
        total_exact_match = 0
        total_f1 = 0.0
        num_samples = len(self.all_targets)

        trg_vocab = self.tensorizers["trg_seq_tokens"].vocab
        bleu_scorer = bleu.Scorer(
            bleu.BleuConfig(
                pad=trg_vocab.get_pad_index(),
                eos=trg_vocab.get_eos_index(),
                unk=trg_vocab.get_unk_index(),
            )
        )

        for (beam_preds, target) in zip(self.all_preds, self.all_targets):
            pred = beam_preds[0]
            if self._compare_target_prediction_tokens(pred, target):
                total_exact_match += 1
            total_f1 += compute_f1(pred, target)
            # Bleu Metric calculation is always done with tensors on CPU or
            # type checks in fairseq/bleu.py:add() will fail
            bleu_scorer.add(torch.IntTensor(target).cpu(), torch.IntTensor(pred).cpu())

        loss = self.calculate_loss()
        exact_match = round(safe_division(total_exact_match, num_samples) * 100.0, 2)
        f1 = round(safe_division(total_f1, num_samples) * 100.0, 2)
        bleu_score = round(0.0 if len(self.all_preds) == 0 else bleu_scorer.score(), 2)

        return Seq2SeqMetrics(loss, exact_match, f1, bleu_score)


[docs]    def aggregate_targets(self, new_batch, context=None):
        if new_batch is None:
            return

        target_pad_token = self.tensorizers["trg_seq_tokens"].vocab.get_pad_index()

        self.aggregate_data(
            self.all_targets,
            [
                self._remove_tokens(targets, [target_pad_token])
                for targets in self._make_simple_list(new_batch[0])
            ],
        )
        self.aggregate_data(self.all_target_lens, new_batch[1])


[docs]    def aggregate_preds(self, new_batch, context=None):
        if new_batch is None:
            return
        self.aggregate_data(self.all_preds, new_batch)


[docs]    def aggregate_src_tokens(self, new_batch):
        src_pad_token = self.tensorizers["src_seq_tokens"].vocab.get_pad_index()

        self.aggregate_data(
            self.all_src_tokens,
            [
                self._remove_tokens(src, [src_pad_token])
                for src in self._make_simple_list(new_batch)
            ],
        )


[docs]    def gen_extra_context(self, *args):
        self.all_context[DatasetFieldName.SOURCE_SEQ_FIELD] = self.all_src_tokens


    def _compare_target_prediction_tokens(self, prediction, target):
        return prediction == target

    def _remove_tokens(self, tokens_list, remove_tokens_list):
        cleaned_tokens = []
        for token in tokens_list:
            if isinstance(token, list):
                cleaned_tokens.append(self._remove_tokens(token, remove_tokens_list))
            elif token not in remove_tokens_list:
                cleaned_tokens.append(token)
        return cleaned_tokens

[docs]    def get_model_select_metric(self, metrics):
        return metrics.loss


[docs]    def batch_context(self, raw_batch, batch):
        return {
            DatasetFieldName.RAW_SEQUENCE: [
                row["source_sequence"] for row in raw_batch
            ],
            BatchContext.INDEX: [
                row[RawExampleFieldName.ROW_INDEX] for row in raw_batch
            ],
        }






          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.seq2seq_utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


[docs]def stringify(token_indices, vocab):
    return " ".join([vocab[index] for index in token_indices])





          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.squad_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import re
import string
from collections import Counter
from itertools import zip_longest
from typing import Dict, List

import numpy as np
from pytext.common.constants import Stage
from pytext.metric_reporters.channel import Channel, ConsoleChannel, FileChannel
from pytext.metric_reporters.metric_reporter import MetricReporter
from pytext.metrics import compute_classification_metrics, LabelPrediction
from pytext.metrics.squad_metrics import SquadMetrics


[docs]class SquadFileChannel(FileChannel):
[docs]    def get_title(self, context_keys=()):
        return (
            "index",
            "ques",
            "doc",
            "predicted_answer",
            "true_answers",
            "predicted_start_pos",
            "predicted_end_pos",
            "true_start_pos",
            "true_end_pos",
            "start_pos_scores",
            "end_pos_scores",
            "predicted_has_answer",
            "true_has_answer",
            "has_answer_scores",
        )


[docs]    def gen_content(self, metrics, loss, preds, targets, scores, contexts, *args):
        pred_answers, pred_start_pos, pred_end_pos, pred_has_answer = preds
        true_answers, true_start_pos, true_end_pos, true_has_answer = targets
        start_pos_scores, end_pos_scores, has_answer_scores = scores
        for i in range(len(pred_answers)):
            yield [
                contexts[SquadMetricReporter.ROW_INDEX][i],
                contexts[SquadMetricReporter.QUES_COLUMN][i],
                contexts[SquadMetricReporter.DOC_COLUMN][i],
                pred_answers[i],
                true_answers[i],
                pred_start_pos[i],
                pred_end_pos[i],
                true_start_pos[i],
                true_end_pos[i],
                start_pos_scores[i],
                end_pos_scores[i],
                pred_has_answer[i],
                true_has_answer[i],
                has_answer_scores[i],
            ]




[docs]class SquadMetricReporter(MetricReporter):
    QUES_COLUMN = "question"
    ANSWERS_COLUMN = "answers"
    DOC_COLUMN = "doc"
    ROW_INDEX = "id"

[docs]    class Config(MetricReporter.Config):
        n_best_size: int = 5
        max_answer_length: int = 16
        ignore_impossible: bool = True
        false_label: str = "False"


[docs]    @classmethod
    def from_config(cls, config, *args, tensorizers=None, **kwargs):
        return cls(
            channels=[
                ConsoleChannel(),
                SquadFileChannel((Stage.TEST,), config.output_path),
            ],
            n_best_size=config.n_best_size,
            max_answer_length=config.max_answer_length,
            ignore_impossible=config.ignore_impossible,
            has_answer_labels=tensorizers["has_answer"].vocab._vocab,
            tensorizer=tensorizers["squad_input"],
            false_label=config.false_label,
        )


    def __init__(
        self,
        channels: List[Channel],
        n_best_size: int,
        max_answer_length: int,
        ignore_impossible: bool,
        has_answer_labels: List[str],
        tensorizer=None,
        false_label=Config.false_label,
    ) -> None:
        super().__init__(channels)
        self.channels = channels
        self.tensorizer = tensorizer
        self.ignore_impossible = ignore_impossible
        self.has_answer_labels = has_answer_labels
        self.false_label = false_label
        self.false_idx = 1 if has_answer_labels[1] == false_label else 0
        self.true_idx = 1 - self.false_idx

    def _reset(self):
        super()._reset()
        self.all_start_pos_preds: List = []
        self.all_start_pos_targets: List = []
        self.all_start_pos_scores: List = []
        self.all_end_pos_preds: List = []
        self.all_end_pos_targets: List = []
        self.all_end_pos_scores: List = []
        self.all_has_answer_targets: List = []
        self.all_has_answer_preds: List = []
        self.all_has_answer_scores: List = []

        self.all_preds = (
            self.all_start_pos_preds,
            self.all_end_pos_preds,
            self.all_has_answer_preds,
        )
        self.all_targets = (
            self.all_start_pos_targets,
            self.all_end_pos_targets,
            self.all_has_answer_targets,
        )
        self.all_scores = (
            self.all_start_pos_scores,
            self.all_end_pos_scores,
            self.all_has_answer_scores,
        )
        self.all_context: Dict = {}
        self.all_loss: List = []
        self.all_pred_answers: List = []
        self.batch_size: List = []
        self.n_batches = 0

    def _add_decoded_answer_batch_stats(self, m_input, preds, **contexts):
        # For BERT, doc_tokens = concatenated tokens from question and document.
        doc_tokens = m_input[0]
        starts, ends, _ = preds
        pred_answers, pred_starts, pred_ends = list(
            zip(
                *[
                    self._unnumberize(start, end, tokens.tolist(), doc_str)
                    for tokens, start, end, doc_str in zip(
                        doc_tokens, starts, ends, contexts[self.DOC_COLUMN]
                    )
                ]
            )
        )
        self.aggregate_data(self.all_start_pos_preds, list(pred_starts))
        self.aggregate_data(self.all_end_pos_preds, list(pred_ends))
        self.aggregate_data(self.all_pred_answers, list(pred_answers))

    def _add_target_answer_batch_stats(self, m_input, targets, **contexts):
        # For BERT, doc_tokens = concatenated tokens from question and document.
        doc_tokens = m_input[0]
        batch_starts, batch_ends, _ = targets
        target_starts = []
        target_ends = []

        for tokens, starts, ends, doc_str in zip(
            doc_tokens,
            batch_starts,
            batch_ends,
            contexts[self.DOC_COLUMN],
        ):
            # for each batch
            start_idxs = []
            end_idxs = []
            for start, end in zip(starts[starts > -1], ends[ends > -1]):
                # for each answer
                _, start_idx, end_idx = self._unnumberize(
                    start, end, tokens.tolist(), doc_str
                )
                start_idxs.append(start_idx)
                end_idxs.append(end_idx)
            target_starts.append(start_idxs)
            target_ends.append(end_idxs)

        self.aggregate_data(self.all_start_pos_targets, target_starts)
        self.aggregate_data(self.all_end_pos_targets, target_ends)

[docs]    def add_batch_stats(
        self, n_batches, preds, targets, scores, loss, m_input, **contexts
    ):  # contexts object is the dict returned by self.batch_context().
        super().add_batch_stats(
            n_batches, preds, targets, scores, loss, m_input, **contexts
        )

        # for preds
        self._add_decoded_answer_batch_stats(m_input, preds, **contexts)

        # for targets
        self._add_target_answer_batch_stats(m_input, targets, **contexts)


[docs]    def aggregate_preds(self, new_batch, context=None):
        self.aggregate_data(self.all_has_answer_preds, new_batch[2])


[docs]    def aggregate_targets(self, new_batch, context=None):
        self.aggregate_data(self.all_has_answer_targets, new_batch[2])


[docs]    def aggregate_scores(self, new_batch):
        self.aggregate_data(self.all_start_pos_scores, new_batch[0])
        self.aggregate_data(self.all_end_pos_scores, new_batch[1])
        self.aggregate_data(self.all_has_answer_scores, new_batch[2])


[docs]    def batch_context(self, raw_batch, batch):
        context = super().batch_context(raw_batch, batch)
        context[self.ROW_INDEX] = [row[self.ROW_INDEX] for row in raw_batch]
        context[self.QUES_COLUMN] = [row[self.QUES_COLUMN] for row in raw_batch]
        context[self.ANSWERS_COLUMN] = [row[self.ANSWERS_COLUMN] for row in raw_batch]
        context[self.DOC_COLUMN] = [row[self.DOC_COLUMN] for row in raw_batch]
        return context


[docs]    def calculate_metric(self):
        all_rows = zip(
            self.all_context[self.ROW_INDEX],
            self.all_context[self.ANSWERS_COLUMN],
            self.all_context[self.QUES_COLUMN],
            self.all_context[self.DOC_COLUMN],
            self.all_pred_answers,
            self.all_start_pos_preds,
            self.all_end_pos_preds,
            self.all_has_answer_preds,
            self.all_start_pos_targets,
            self.all_end_pos_targets,
            self.all_has_answer_targets,
            self.all_start_pos_scores,
            self.all_end_pos_scores,
            self.all_has_answer_scores,
        )

        all_rows_dict = {}
        for row in all_rows:
            try:
                all_rows_dict[row[0]].append(row)
            except KeyError:
                all_rows_dict[row[0]] = [row]

        all_rows = []
        for rows in all_rows_dict.values():
            argmax = np.argmax([row[11] + row[12] for row in rows])
            all_rows.append(rows[argmax])

        sorted(all_rows, key=lambda x: int(x[0]))

        (
            self.all_context[self.ROW_INDEX],
            self.all_context[self.ANSWERS_COLUMN],
            self.all_context[self.QUES_COLUMN],
            self.all_context[self.DOC_COLUMN],
            self.all_pred_answers,
            self.all_start_pos_preds,
            self.all_end_pos_preds,
            self.all_has_answer_preds,
            self.all_start_pos_targets,
            self.all_end_pos_targets,
            self.all_has_answer_targets,
            self.all_start_pos_scores,
            self.all_end_pos_scores,
            self.all_has_answer_scores,
        ) = zip(*all_rows)

        exact_matches = self._compute_exact_matches(
            self.all_pred_answers,
            self.all_context[self.ANSWERS_COLUMN],
            self.all_has_answer_preds,
            self.all_has_answer_targets,
        )
        f1_score = self._compute_f1_score(
            self.all_pred_answers,
            self.all_context[self.ANSWERS_COLUMN],
            self.all_has_answer_preds,
            self.all_has_answer_targets,
        )
        count = len(self.all_has_answer_preds)
        self.all_preds = (
            self.all_pred_answers,
            self.all_start_pos_preds,
            self.all_end_pos_preds,
            self.all_has_answer_preds,
        )
        self.all_targets = (
            self.all_context[self.ANSWERS_COLUMN],
            self.all_start_pos_targets,
            self.all_end_pos_targets,
            self.all_has_answer_targets,
        )
        self.all_scores = (
            self.all_start_pos_scores,
            self.all_end_pos_scores,
            self.all_has_answer_scores,
        )
        label_predictions = None
        if not self.ignore_impossible:
            label_predictions = [
                LabelPrediction(scores, pred, expect)
                for scores, pred, expect in zip_longest(
                    self.all_has_answer_scores,
                    self.all_has_answer_preds,
                    self.all_has_answer_targets,
                    fillvalue=[],
                )
            ]

        metrics = SquadMetrics(
            exact_matches=100.0 * exact_matches / count,
            f1_score=100.0 * f1_score / count,
            num_examples=count,
            classification_metrics=compute_classification_metrics(
                label_predictions,
                self.has_answer_labels,
                self.calculate_loss(),
            )
            if label_predictions
            else None,
        )
        return metrics


[docs]    def get_model_select_metric(self, metric: SquadMetrics):
        return metric.f1_score


    def _compute_exact_matches(
        self,
        pred_answer_list,
        target_answers_list,
        pred_has_answer_list,
        target_has_answer_list,
    ):
        exact_matches = 0
        for pred_answer, target_answers, pred_has_answer, target_has_answer in zip(
            pred_answer_list,
            target_answers_list,
            pred_has_answer_list,
            target_has_answer_list,
        ):
            if not self.ignore_impossible:
                if pred_has_answer != target_has_answer:
                    continue
                if pred_has_answer == self.false_idx:
                    exact_matches += 1
                    continue
            pred = self._normalize_answer(pred_answer)
            for answer in target_answers:
                true = self._normalize_answer(answer)
                if pred == true:
                    exact_matches += 1
                    break
        return exact_matches

    def _compute_f1_score(
        self,
        pred_answer_list,
        target_answers_list,
        pred_has_answer_list,
        target_has_answer_list,
    ):
        f1_scores_sum = 0.0
        for pred_answer, target_answers, pred_has_answer, target_has_answer in zip(
            pred_answer_list,
            target_answers_list,
            pred_has_answer_list,
            target_has_answer_list,
        ):
            if not self.ignore_impossible:
                if pred_has_answer != target_has_answer:
                    continue
                if pred_has_answer == self.false_idx:
                    f1_scores_sum += 1.0
                    continue
            f1_scores_sum += max(
                self._compute_f1_per_answer(answer, pred_answer)
                for answer in target_answers
            )
        return f1_scores_sum

    def _unnumberize(self, ans_token_start, ans_token_end, tokens, doc_str):
        """
        We re-tokenize and re-numberize the raw context (doc_str) here to get doc_tokens to get
        access to start_idx and end_idx mappings.  At this point, ans_token_start is the start index
        of the answer within tokens and ans_token_end is the end index. We calculate the offset of doc_tokens
        within tokens.
        Then we find the start_idx and end_idx
        as well as the corresponding span in the raw text using the answer token indices.
        """
        # start_idx and end_idx are lists of char start and end positions in doc_str.
        doc_tokens, start_idxs, end_idxs = self.tensorizer._lookup_tokens(doc_str)
        # find the offset of doc_tokens in tokens
        offset = list(
            map(
                lambda x: tokens[x : x + len(doc_tokens)] == doc_tokens,
                range(len(tokens) - len(doc_tokens) + 1),
            )
        ).index(True)
        assert offset > -1

        # find the answer char idxs
        start_char_idx = 0
        end_char_idx = end_idxs[-1]
        try:
            start_char_idx = start_idxs[ans_token_start - offset]
            end_char_idx = end_idxs[ans_token_end - offset]
        except IndexError:
            # if token indices fall outside the bounds due to a model misprediction.
            pass
        ans_str = doc_str[start_char_idx:end_char_idx]
        return ans_str, start_char_idx, end_char_idx

    # The following three functions are copied from Squad's evaluation script.
    # https://worksheets.codalab.org/rest/bundles/0x6b567e1cf2e041ec80d7098f031c5c9e/contents/blob/

    def _normalize_answer(self, s):
        """Lower text and remove punctuation, articles and extra whitespace."""

        def white_space_fix(text):
            return " ".join(text.split())

        def remove_articles(text):
            regex = re.compile(r"\b(a|an|the)\b", re.UNICODE)
            return re.sub(regex, " ", text)

        def remove_punc(text):
            exclude = set(string.punctuation)
            return "".join(ch for ch in text if ch not in exclude)

        def lower(text):
            return text.lower()

        return white_space_fix(remove_articles(remove_punc(lower(s))))

    def _get_tokens(self, s):
        if not s:
            return []
        return self._normalize_answer(s).split()

    def _compute_f1_per_answer(self, a_gold, a_pred):
        gold_toks = self._get_tokens(a_gold)
        pred_toks = self._get_tokens(a_pred)
        common = Counter(gold_toks) & Counter(pred_toks)
        num_same = sum(common.values())
        if len(gold_toks) == 0 or len(pred_toks) == 0:
            # If either is no-answer, then F1 is 1 if they agree, 0 otherwise
            return int(gold_toks == pred_toks)
        if num_same == 0:
            return 0
        precision = 1.0 * num_same / len(pred_toks)
        recall = 1.0 * num_same / len(gold_toks)
        f1 = (2 * precision * recall) / (precision + recall)
        return f1





          

      

      

    

  

    
      
          
            
  Source code for pytext.metric_reporters.word_tagging_metric_reporter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import itertools
import re
from collections import Counter
from typing import Dict, List, NamedTuple

from pytext.common.constants import DatasetFieldName, SpecialTokens, Stage
from pytext.data import CommonMetadata
from pytext.metrics import (
    AllConfusions,
    Confusions,
    LabelPrediction,
    PRF1Metrics,
    compute_classification_metrics,
    compute_multi_label_multi_class_soft_metrics,
)
from pytext.metrics.intent_slot_metrics import (
    Node,
    NodesPredictionPair,
    Span,
    compute_prf1_metrics,
)
from pytext.utils.data import merge_token_labels_to_slot, parse_slot_string

from .channel import Channel, ConsoleChannel, FileChannel
from .metric_reporter import MetricReporter


NAN_LABELS = [SpecialTokens.UNK, SpecialTokens.PAD]


[docs]def get_slots(word_names):
    slots = {
        Node(label=slot.label, span=Span(slot.start, slot.end))
        for slot in parse_slot_string(word_names)
    }
    return Counter(slots)



[docs]class WordTaggingMetricReporter(MetricReporter):
    def __init__(
        self, label_names: List[str], use_bio_labels: bool, channels: List[Channel]
    ) -> None:
        super().__init__(channels)
        self.label_names = label_names
        self.use_bio_labels = use_bio_labels

[docs]    @classmethod
    def from_config(cls, config, meta: CommonMetadata):
        return cls(
            meta.target.vocab.itos,
            meta.target.use_bio_labels,
            [ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
        )


[docs]    def calculate_loss(self):
        total_loss = n_words = pos = 0
        for loss, batch_size in zip(self.all_loss, self.batch_size):
            num_words_in_batch = sum(
                self.all_context["seq_lens"][pos : pos + batch_size]
            )
            pos = pos + batch_size
            total_loss += loss * num_words_in_batch
            n_words += num_words_in_batch
        return total_loss / float(n_words)


[docs]    def process_pred(self, pred: List[int]) -> List[str]:
        """pred is a list of token label index"""
        return [self.label_names[p] for p in pred]


[docs]    def calculate_metric(self):
        return compute_prf1_metrics(
            [
                NodesPredictionPair(
                    get_slots(
                        merge_token_labels_to_slot(
                            token_range,
                            self.process_pred(pred[0:seq_len]),
                            self.use_bio_labels,
                        )
                    ),
                    get_slots(slots_label),
                )
                for pred, seq_len, token_range, slots_label in zip(
                    self.all_preds,
                    self.all_context[DatasetFieldName.SEQ_LENS],
                    self.all_context[DatasetFieldName.TOKEN_RANGE],
                    self.all_context[DatasetFieldName.RAW_WORD_LABEL],
                )
            ]
        )[1]


[docs]    def get_model_select_metric(self, metrics):
        return metrics.micro_scores.f1




[docs]class MultiLabelSequenceTaggingMetricReporter(MetricReporter):
    def __init__(self, label_names, pad_idx, channels, label_vocabs=None):
        self.label_names = label_names
        self.pad_idx = pad_idx
        self.label_vocabs = label_vocabs
        super().__init__(channels)

[docs]    @classmethod
    def from_config(cls, config, tensorizers):
        return MultiLabelSequenceTaggingMetricReporter(
            channels=[ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
            label_names=tensorizers.keys(),
            pad_idx=[v.pad_idx for _, v in tensorizers.items()],
            label_vocabs=[v.vocab._vocab for _, v in tensorizers.items()],
        )


[docs]    def aggregate_tuple_data(self, all_data, new_batch):
        assert isinstance(new_batch, tuple)
        # num_label_set * bsz * ...
        data = [self._make_simple_list(d) for d in new_batch]
        # convert to bsz * num_label_set * ...
        for d in zip(*data):
            all_data.append(d)


[docs]    def aggregate_preds(self, batch_preds, batch_context=None):
        self.aggregate_tuple_data(self.all_preds, batch_preds)


[docs]    def aggregate_targets(self, batch_targets, batch_context=None):
        self.aggregate_tuple_data(self.all_targets, batch_targets)


[docs]    def aggregate_scores(self, batch_scores):
        self.aggregate_tuple_data(self.all_scores, batch_scores)


[docs]    def calculate_metric(self):
        list_score_pred_expect = []
        for label_idx, _ in enumerate(self.label_names):
            list_score_pred_expect.append(
                list(
                    itertools.chain.from_iterable(
                        (
                            LabelPrediction(s, p, e)
                            for s, p, e in zip(
                                scores[label_idx], pred[label_idx], expect[label_idx]
                            )
                            if e != self.pad_idx[label_idx]
                        )
                        for scores, pred, expect in zip(
                            self.all_scores, self.all_preds, self.all_targets
                        )
                    )
                )
            )

        metrics = compute_multi_label_multi_class_soft_metrics(
            list_score_pred_expect, self.label_names, self.label_vocabs
        )
        return metrics


[docs]    def batch_context(self, raw_batch, batch):
        return {}


[docs]    @staticmethod
    def get_model_select_metric(metrics):
        return metrics.average_overall_precision




[docs]class SequenceTaggingMetricReporter(MetricReporter):
    def __init__(self, label_names, pad_idx, channels):
        super().__init__(channels)
        self.label_names = label_names
        self.pad_idx = pad_idx

[docs]    @classmethod
    def from_config(cls, config, tensorizer):
        return SequenceTaggingMetricReporter(
            channels=[ConsoleChannel(), FileChannel((Stage.TEST,), config.output_path)],
            label_names=list(tensorizer.vocab),
            pad_idx=tensorizer.pad_idx,
        )


[docs]    def calculate_metric(self):
        return compute_classification_metrics(
            list(
                itertools.chain.from_iterable(
                    (
                        LabelPrediction(s, p, e)
                        for s, p, e in zip(scores, pred, expect)
                        if e != self.pad_idx
                    )
                    for scores, pred, expect in zip(
                        self.all_scores, self.all_preds, self.all_targets
                    )
                )
            ),
            self.label_names,
            self.calculate_loss(),
        )


[docs]    def batch_context(self, raw_batch, batch):
        return {}


[docs]    @staticmethod
    def get_model_select_metric(metrics):
        return metrics.accuracy




[docs]class Span(NamedTuple):
    label: str
    start: int
    end: int



[docs]def convert_bio_to_spans(bio_sequence: List[str]) -> List[Span]:
    """
    Process the output and convert to spans for evaluation.
    """
    spans = []  # (label, startindex, endindex)
    cur_start = None
    cur_label = None
    N = len(bio_sequence)
    for t in range(N + 1):
        if (cur_start is not None) and (t == N or re.search("^[BO]", bio_sequence[t])):
            assert cur_label is not None
            spans.append(Span(cur_label, cur_start, t))
            cur_start = None
            cur_label = None
        if t == N:
            continue
        assert bio_sequence[t]
        if bio_sequence[t][0] not in ("B", "I", "O"):
            bio_sequence[t] = "O"
        if bio_sequence[t].startswith("B"):
            cur_start = t
            cur_label = re.sub("^B-?", "", bio_sequence[t]).strip()
        if bio_sequence[t].startswith("I"):
            if cur_start is None:
                newseq = bio_sequence[:]
                newseq[t] = "B" + newseq[t][1:]
                return convert_bio_to_spans(newseq)
            continuation_label = re.sub("^I-?", "", bio_sequence[t])
            if continuation_label != cur_label:
                newseq = bio_sequence[:]
                newseq[t] = "B" + newseq[t][1:]
                return convert_bio_to_spans(newseq)

    # should have exited for last span ending at end by now
    assert cur_start is None
    return spans



[docs]class NERMetricReporter(MetricReporter):
    def __init__(
        self,
        label_names: List[str],
        pad_idx: int,
        channels: List[Channel],
        use_bio_labels: bool = True,
    ) -> None:
        super().__init__(channels)
        self.label_names = label_names
        self.use_bio_labels = use_bio_labels
        self.pad_idx = pad_idx
        assert self.use_bio_labels

[docs]    @classmethod
    def from_config(cls, config, tensorizer):
        return WordTaggingMetricReporter(
            channels=[ConsoleChannel()],
            label_names=list(tensorizer.vocab),
            pad_idx=tensorizer.pad_idx,
        )


[docs]    def calculate_metric(self) -> PRF1Metrics:
        all_confusions = AllConfusions()
        for pred, expect in zip(self.all_preds, self.all_targets):
            pred_seq, expect_seq = [], []
            for p, e in zip(pred, expect):
                if e != self.pad_idx:
                    pred_seq.append(self.label_names[p])
                    expect_seq.append(self.label_names[e])
            expect_spans = convert_bio_to_spans(expect_seq)
            pred_spans = convert_bio_to_spans(pred_seq)

            expect_spans_set = set(expect_spans)
            pred_spans_set = set(pred_spans)

            true_positive = expect_spans_set & pred_spans_set
            false_positive = pred_spans_set - expect_spans_set
            false_negative = expect_spans_set - pred_spans_set
            all_confusions.confusions += Confusions(
                TP=len(true_positive), FP=len(false_positive), FN=len(false_negative)
            )
            for span in true_positive:
                all_confusions.per_label_confusions.update(span.label, "TP", 1)
            for span in false_positive:
                all_confusions.per_label_confusions.update(span.label, "FP", 1)
            for span in false_negative:
                all_confusions.per_label_confusions.update(span.label, "FN", 1)

        return all_confusions.compute_metrics()


[docs]    def batch_context(self, raw_batch, batch):
        return {}


[docs]    @staticmethod
    def get_model_select_metric(metrics):
        return metrics.micro_scores.f1






          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics.calibration_metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import math
from typing import Dict, List, NamedTuple, Tuple

import numpy as np
from pytext.metrics import LabelPrediction


[docs]def get_bucket_scores(
    y_score: List[float], buckets: int = 10
) -> Tuple[List[List[float]], List[int]]:
    """
    Organizes real-valued posterior probabilities into buckets. For example, if
    we have 10 buckets, the probabilities 0.0, 0.1, 0.2 are placed into buckets
    0 (0.0 <= p < 0.1), 1 (0.1 <= p < 0.2), and 2 (0.2 <= p < 0.3), respectively.
    """

    bucket_values = [[] for _ in range(buckets)]
    bucket_indices = [[] for _ in range(buckets)]
    for i, score in enumerate(y_score):
        for j in range(buckets):
            if score < float((j + 1) / buckets):
                break
        bucket_values[j].append(score)
        bucket_indices[j].append(i)
    return (bucket_values, bucket_indices)



[docs]def get_bucket_confidence(bucket_values: List[List[float]]) -> List[float]:
    """
    Computes average confidence for each bucket. If a bucket does not have any
    predictions, uses -1 as a placeholder.
    """

    return [np.mean(bucket) if len(bucket) > 0 else -1.0 for bucket in bucket_values]



[docs]def get_bucket_accuracy(
    bucket_values: List[List[float]], y_true: List[float], y_pred: List[float]
) -> List[float]:
    """
    Computes accuracy for each bucket. If a bucket does not have any predictions,
    uses -1 as a placeholder.
    """

    per_bucket_correct = [
        [int(y_true[i] == y_pred[i]) for i in bucket] for bucket in bucket_values
    ]
    return [
        np.mean(bucket) if len(bucket) > 0 else -1.0 for bucket in per_bucket_correct
    ]



[docs]def calculate_error(
    n_samples: int,
    bucket_values: List[List[float]],
    bucket_confidence: List[List[float]],
    bucket_accuracy: List[List[float]],
) -> Tuple[float, float, float]:
    """
    Computes several metrics used to measure calibration error, including
    expected calibration error (ECE), maximum calibration error (MCE), and
    total calibration error (TCE).
    """

    assert len(bucket_values) == len(bucket_confidence) == len(bucket_accuracy)
    assert sum(map(len, bucket_values)) == n_samples

    expected_error, max_error, total_error = 0.0, 0.0, 0.0
    for (bucket, accuracy, confidence) in zip(
        bucket_values, bucket_accuracy, bucket_confidence
    ):
        if len(bucket) > 0:
            delta = abs(accuracy - confidence)
            expected_error += (len(bucket) / n_samples) * delta
            max_error = max(max_error, delta)
            total_error += delta
    return (expected_error * 100.0, max_error * 100.0, total_error * 100.0)



[docs]class CalibrationMetrics(NamedTuple):
    expected_error: float
    max_error: float
    total_error: float

[docs]    def print_metrics(self, report_pep=False) -> None:
        print(f"\tExpected Error: {self.expected_error * 100.:.2f}")
        print(f"\tMax Error: {self.max_error * 100.:.2f}")
        print(f"\tTotal Error: {self.total_error * 100.:.2f}")




[docs]class AllCalibrationMetrics(NamedTuple):
    calibration_metrics: Dict[str, CalibrationMetrics]

[docs]    def print_metrics(self, report_pep=False) -> None:
        for (name, calibration_metric) in self.calibration_metrics.items():
            print(f"> {name}")
            calibration_metric.print_metrics()




[docs]def compute_calibration(
    label_predictions: List[LabelPrediction],
) -> Tuple[float, float, float]:
    conf_list = [
        math.exp(prediction.label_scores[prediction.predicted_label])  # exp(log(p))
        for prediction in label_predictions
    ]
    pred_list = [prediction.predicted_label for prediction in label_predictions]
    true_list = [prediction.expected_label for prediction in label_predictions]

    bucket_values, bucket_indices = get_bucket_scores(conf_list)
    bucket_confidence = get_bucket_confidence(bucket_values)
    bucket_accuracy = get_bucket_accuracy(bucket_indices, true_list, pred_list)

    expected_error, max_error, total_error = calculate_error(
        n_samples=len(conf_list),
        bucket_values=bucket_values,
        bucket_confidence=bucket_confidence,
        bucket_accuracy=bucket_accuracy,
    )

    return CalibrationMetrics(
        expected_error=expected_error, max_error=max_error, total_error=total_error
    )





          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics.dense_retrieval_metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import NamedTuple


[docs]class DenseRetrievalMetrics(NamedTuple):
    """
    Metric class for dense passage retrieval.

    Attributes:
        num_examples (int): number of samples
        accuracy (float): how many times did we get the +ve doc from list of docs
        average_rank (float): average rank of positive passage
        mean_reciprocal_rank (float): average 1/rank of positive passage
    """

    num_examples: int
    accuracy: float
    average_rank: float
    mean_reciprocal_rank: float

[docs]    def print_metrics(self) -> None:
        print(f"Number of samples = {self.num_examples}")
        print(f"Accuracy = {self.accuracy * 100:.2f}")
        print(f"Average Rank = {self.average_rank}")
        print(f"Mean Reciprocal Rank = {self.mean_reciprocal_rank}")






          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics.intent_slot_metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from collections import Counter as counter, defaultdict
from copy import deepcopy
from typing import (
    AbstractSet,
    Any,
    Callable,
    Counter,
    Dict,
    List,
    NamedTuple,
    Optional,
    Sequence,
    Tuple,
)

from pytext.data.data_structures.node import Node as NodeBase, Span

from . import (
    AllConfusions,
    Confusions,
    PerLabelConfusions,
    PRF1Metrics,
    PRF1Scores,
    safe_division,
)


"""
Metric classes and functions for intent-slot prediction problems.
"""


[docs]class Node(NodeBase):
    """
    Subclass of the base Node class, used for metric purposes. It is immutable so that
    hashing can be done on the class.

    Attributes:
        label (str): Label of the node.
        span (Span): Span of the node.
        children (:obj:`frozenset` of :obj:`Node`): frozenset of the node's children,
            left empty when computing bracketing metrics.
        text (str): Text the node covers (=utterance[span.start:span.end])
    """

    def __init__(
        self,
        label: str,
        span: Span,
        children: Optional[AbstractSet["Node"]] = None,
        text: str = None,
    ) -> None:
        super().__init__(
            label, span, frozenset(children) if children else frozenset(), text
        )

    def __setattr__(self, name: str, value: Any) -> None:
        raise AttributeError("Node class is immutable.")

    def __hash__(self):
        return hash((self.label, self.span))



[docs]class FramePredictionPair(NamedTuple):
    """
    Pair of predicted and gold intent frames.
    """

    predicted_frame: Node
    expected_frame: Node



[docs]class NodesPredictionPair(NamedTuple):
    """
    Pair of predicted and expected sets of nodes.
    """

    predicted_nodes: Counter[Node]
    expected_nodes: Counter[Node]



[docs]class IntentsAndSlots(NamedTuple):
    """
    Collection of intents and slots in an intent frame.
    """

    intents: Counter[Node]
    slots: Counter[Node]



[docs]class FrameAccuracy(NamedTuple):
    """
    Frame accuracy for a collection of intent frame predictions.

    Frame accuracy means the entire tree structure of the predicted frame matches that
    of the gold frame.
    """

    num_samples: int
    frame_accuracy: float



FrameAccuraciesByDepth = Dict[int, FrameAccuracy]
"""
Frame accuracies bucketized by depth of the gold tree.
"""


[docs]class IntentSlotMetrics(NamedTuple):
    """
    Precision/recall/F1 metrics for intents and slots.

    Attributes:
        intent_metrics: Precision/recall/F1 metrics for intents.
        slot_metrics: Precision/recall/F1 metrics for slots.
        overall_metrics: Combined precision/recall/F1 metrics for all nodes (merging
            intents and slots).
    """

    intent_metrics: Optional[PRF1Metrics]
    slot_metrics: Optional[PRF1Metrics]
    overall_metrics: Optional[PRF1Scores]

[docs]    def print_metrics(self) -> None:
        if self.intent_metrics:
            print("\nIntent Metrics")
            self.intent_metrics.print_metrics()
        if self.slot_metrics:
            print("\nSlot Metrics")
            self.slot_metrics.print_metrics()
        if self.overall_metrics:
            print("\nMerged Intent and Slot Metrics")
            print(
                f"  P = {self.overall_metrics.precision * 100:.2f} "
                f"R = {self.overall_metrics.recall * 100:.2f}, "
                f"F1 = {self.overall_metrics.f1 * 100:.2f}."
            )




[docs]class AllMetrics(NamedTuple):
    """
    Aggregated class for intent-slot related metrics.

    Attributes:
        top_intent_accuracy: Accuracy of the top-level intent.
        frame_accuracy: Frame accuracy.
        frame_accuracies_by_depth: Frame accuracies bucketized by depth of the gold
            tree.
        bracket_metrics: Bracket metrics for intents and slots. For details, see the
            function `compute_intent_slot_metrics()`.
        tree_metrics: Tree metrics for intents and slots. For details, see the function
            `compute_intent_slot_metrics()`.
        loss: Cross entropy loss.
    """

    top_intent_accuracy: Optional[float]
    frame_accuracy: Optional[float]
    frame_accuracy_top_k: Optional[float]
    frame_accuracies_by_depth: Optional[FrameAccuraciesByDepth]
    bracket_metrics: Optional[IntentSlotMetrics]
    tree_metrics: Optional[IntentSlotMetrics]
    loss: Optional[float] = None

[docs]    def print_metrics(self) -> None:
        if self.frame_accuracy:
            print(f"\n\nFrame accuracy = {self.frame_accuracy * 100:.2f}")
        if self.frame_accuracy_top_k:
            print(f"\n\nTop k frame accuracy = {self.frame_accuracy_top_k * 100:.2f}")
        if self.bracket_metrics:
            print("\n\nBracket Metrics")
            self.bracket_metrics.print_metrics()
        if self.tree_metrics:
            print("\n\nTree Metrics")
            self.tree_metrics.print_metrics()




[docs]class IntentSlotConfusions(NamedTuple):
    """
    Aggregated class for intent and slot confusions.

    Attributes:
        intent_confusions: Confusion counts for intents.
        slot_confusions: Confusion counts for slots.
    """

    intent_confusions: Confusions
    slot_confusions: Confusions



def _compare_nodes(
    predicted_nodes: Counter[Node],
    expected_nodes: Counter[Node],
    per_label_confusions: Optional[PerLabelConfusions] = None,
) -> Confusions:
    true_positives = predicted_nodes & expected_nodes
    false_positives = predicted_nodes - true_positives
    false_negatives = expected_nodes - true_positives

    if per_label_confusions:
        for node, count in true_positives.items():
            per_label_confusions.update(node.label, "TP", count)
        for node, count in false_positives.items():
            per_label_confusions.update(node.label, "FP", count)
        for node, count in false_negatives.items():
            per_label_confusions.update(node.label, "FN", count)

    return Confusions(
        TP=sum(true_positives.values()),
        FP=sum(false_positives.values()),
        FN=sum(false_negatives.values()),
    )


def _get_intents_and_slots(frame: Node, tree_based: bool) -> IntentsAndSlots:
    intents: Counter[Node] = counter()
    slots: Counter[Node] = counter()

    def process_node(node: Node, is_intent: bool) -> None:
        for child in node.children:
            process_node(child, not is_intent)
        if not tree_based:
            node = type(node)(node.label, deepcopy(node.span), text=node.text)
        if is_intent:
            intents[node] += 1
        else:
            slots[node] += 1

    process_node(frame, True)
    return IntentsAndSlots(intents=intents, slots=slots)


[docs]def compare_frames(
    predicted_frame: Node,
    expected_frame: Node,
    tree_based: bool,
    intent_per_label_confusions: Optional[PerLabelConfusions] = None,
    slot_per_label_confusions: Optional[PerLabelConfusions] = None,
) -> IntentSlotConfusions:
    """
    Compares two intent frames and returns TP, FP, FN counts for intents and slots.
    Optionally collects the per label TP, FP, FN counts.

    Args:
        predicted_frame: Predicted intent frame.
        expected_frame: Gold intent frame.
        tree_based: Whether to get the tree-based confusions (if True) or bracket-based
            confusions (if False). For details, see the function
            `compute_intent_slot_metrics()`.
        intent_per_label_confusions: If provided, update the per label confusions for
            intents as well. Defaults to None.
        slot_per_label_confusions: If provided, update the per label confusions for
            slots as well. Defaults to None.

    Returns:
        IntentSlotConfusions, containing confusion counts for intents and slots.
    """
    predicted_intents_and_slots = _get_intents_and_slots(
        predicted_frame, tree_based=tree_based
    )
    expected_intents_and_slots = _get_intents_and_slots(
        expected_frame, tree_based=tree_based
    )
    return IntentSlotConfusions(
        intent_confusions=_compare_nodes(
            predicted_intents_and_slots.intents,
            expected_intents_and_slots.intents,
            intent_per_label_confusions,
        ),
        slot_confusions=_compare_nodes(
            predicted_intents_and_slots.slots,
            expected_intents_and_slots.slots,
            slot_per_label_confusions,
        ),
    )



[docs]def compute_prf1_metrics(
    nodes_pairs: Sequence[NodesPredictionPair],
) -> Tuple[AllConfusions, PRF1Metrics]:
    """
    Computes precision/recall/F1 metrics given a list of predicted and expected sets of
    nodes.

    Args:
        nodes_pairs: List of predicted and expected node sets.

    Returns:
        A tuple, of which the first member contains the confusion information, and the
        second member contains the computed precision/recall/F1 metrics.
    """
    all_confusions = AllConfusions()
    for (predicted_nodes, expected_nodes) in nodes_pairs:
        all_confusions.confusions += _compare_nodes(
            predicted_nodes, expected_nodes, all_confusions.per_label_confusions
        )
    return all_confusions, all_confusions.compute_metrics()



[docs]def compute_intent_slot_metrics(
    frame_pairs: Sequence[FramePredictionPair],
    tree_based: bool,
    overall_metrics: bool = True,
) -> IntentSlotMetrics:
    """
    Given a list of predicted and gold intent frames, computes precision, recall and F1
    metrics for intents and slots, either in tree-based or bracket-based manner.

    The following assumptions are taken on intent frames:
    1. The root node is an intent,
    2. Children of intents are always slots, and children of slots are always intents.

    For tree-based metrics, a node (an intent or slot) in the predicted frame is
    considered a true positive only if the subtree rooted at this node has an exact copy
    in the gold frame, otherwise it is considered a false positive. A false negative is
    a node in the gold frame that does not have an exact subtree match in the predicted
    frame.

    For bracket-based metrics, a node in the predicted frame is considered a true
    positive if there is a node in the gold frame having the same label and span (but
    not necessarily the same children). The definitions of false positives and false
    negatives are similar to the above.

    Args:
        frame_pairs: List of predicted and gold intent frames.
        tree_based: Whether to compute tree-based metrics (if True) or bracket-based
            metrics (if False).
        overall_metrics: Whether to compute overall (merging intents and slots) metrics
            or not. Defaults to True.

    Returns:
        IntentSlotMetrics, containing precision/recall/F1 metrics for intents and slots.
    """
    intents_pairs: List[NodesPredictionPair] = []
    slots_pairs: List[NodesPredictionPair] = []
    for (predicted_frame, expected_frame) in frame_pairs:
        predicted = _get_intents_and_slots(predicted_frame, tree_based=tree_based)
        expected = _get_intents_and_slots(expected_frame, tree_based=tree_based)
        intents_pairs.append(NodesPredictionPair(predicted.intents, expected.intents))
        slots_pairs.append(NodesPredictionPair(predicted.slots, expected.slots))
    intent_confusions, intent_metrics = compute_prf1_metrics(intents_pairs)
    slot_confusions, slot_metrics = compute_prf1_metrics(slots_pairs)

    return IntentSlotMetrics(
        intent_metrics=intent_metrics,
        slot_metrics=slot_metrics,
        overall_metrics=(
            intent_confusions.confusions + slot_confusions.confusions
        ).compute_metrics()
        if overall_metrics
        else None,
    )



[docs]def compute_top_intent_accuracy(frame_pairs: Sequence[FramePredictionPair]) -> float:
    """
    Computes accuracy of the top-level intent.

    Args:
        frame_pairs: List of predicted and gold intent frames.

    Returns:
        Prediction accuracy of the top-level intent.
    """
    num_correct = 0
    num_samples = len(frame_pairs)
    for (predicted_frame, expected_frame) in frame_pairs:
        num_correct += int(predicted_frame.label == expected_frame.label)
    return safe_division(num_correct, num_samples)



[docs]def compute_frame_accuracy(frame_pairs: Sequence[FramePredictionPair]) -> float:
    """
    Computes frame accuracy given a list of predicted and gold intent frames.

    Args:
        frame_pairs: List of predicted and gold intent frames.

    Returns:
        Frame accuracy. For a prediction, frame accuracy is achieved if the entire tree
        structure of the predicted frame matches that of the gold frame.
    """
    num_correct = 0
    num_samples = len(frame_pairs)
    for (predicted_frame, expected_frame) in frame_pairs:
        num_correct += int(predicted_frame == expected_frame)
    return safe_division(num_correct, num_samples)



[docs]def compute_frame_accuracy_top_k(
    frame_pairs: List[FramePredictionPair], all_frames: List[List[Node]]
) -> float:
    num_samples = len(frame_pairs)
    num_correct = 0
    for i, top_k_predicted_frames in enumerate(all_frames):
        _, expected_frame = frame_pairs[i]
        for predicted_frame in top_k_predicted_frames:
            if predicted_frame == expected_frame:
                num_correct += 1
                break
    return safe_division(num_correct, num_samples)



[docs]def compute_metric_at_k(
    references: List[Node],
    hypothesis: List[List[Node]],
    metric_fn: Callable[[Node, Node], bool] = lambda f1, f2: f1 == f2,
) -> List[float]:
    """
    Computes a boolean metric at each position in the ranked list of hypothesis,
    and returns an average for each position over all examples.
    By default metric_fn is comparing if frames are equal.
    """
    num_samples = len(references)
    # Position of the correct frame if present in the ranked list.
    pos_correct = []
    max_hyp_count = 0
    # Iterate over ranked list of hypothesis and remember what was the position
    # of the first correct frame.
    for reference, hyp_list in zip(references, hypothesis):
        correct_index = -1
        for rank, predicted_frame in enumerate(hyp_list):
            max_hyp_count = max(rank, max_hyp_count)
            if metric_fn(predicted_frame, reference):
                correct_index = rank
                break
        pos_correct.append(correct_index)

    res = [0] * max_hyp_count
    # Compute the number of correct frames per each position in the ranked list.
    for pos in pos_correct:
        if pos >= 0:
            for i in range(pos, max_hyp_count):
                res[i] += 1

    return [safe_division(res_i, num_samples) for res_i in res]



[docs]def compute_frame_accuracies_by_depth(
    frame_pairs: Sequence[FramePredictionPair],
) -> FrameAccuraciesByDepth:
    """
    Given a list of predicted and gold intent frames, splits the predictions into
    buckets according to the depth of the gold trees, and computes frame accuracy for
    each bucket.

    Args:
        frame_pairs: List of predicted and gold intent frames.

    Returns:
        FrameAccuraciesByDepth, a map from depths to their corresponding frame
        accuracies.
    """
    frame_pairs_by_depth: Dict[int, List[FramePredictionPair]] = defaultdict(list)
    for frame_pair in frame_pairs:
        depth = frame_pair.expected_frame.get_depth()
        frame_pairs_by_depth[depth].append(frame_pair)
    frame_accuracies_by_depth: FrameAccuraciesByDepth = {}
    for depth, pairs in frame_pairs_by_depth.items():
        frame_accuracies_by_depth[depth] = FrameAccuracy(
            len(pairs), compute_frame_accuracy(pairs)
        )
    return frame_accuracies_by_depth



[docs]def compute_all_metrics(
    frame_pairs: Sequence[FramePredictionPair],
    top_intent_accuracy: bool = True,
    frame_accuracy: bool = True,
    frame_accuracies_by_depth: bool = True,
    bracket_metrics: bool = True,
    tree_metrics: bool = True,
    overall_metrics: bool = False,
    all_predicted_frames: List[List[Node]] = None,
    calculated_loss: float = None,
    length_metrics: Dict = None,
) -> AllMetrics:
    """
    Given a list of predicted and gold intent frames, computes intent-slot related
    metrics.

    Args:
        frame_pairs: List of predicted and gold intent frames.
        top_intent_accuracy: Whether to compute top intent accuracy or not. Defaults to
            True.
        frame_accuracy: Whether to compute frame accuracy or not. Defaults to True.
        frame_accuracies_by_depth: Whether to compute frame accuracies by depth or not.
            Defaults to True.
        bracket_metrics: Whether to compute bracket metrics or not. Defaults to True.
        tree_metrics: Whether to compute tree metrics or not. Defaults to True.
        overall_metrics: If `bracket_metrics` or `tree_metrics` is true, decides whether
            to compute overall (merging intents and slots) metrics for them. Defaults to
            False.

    Returns:
        AllMetrics which contains intent-slot related metrics.
    """
    frame_accuracy_top_k = 0
    if all_predicted_frames:
        frame_accuracy_top_k = compute_frame_accuracy_top_k(
            frame_pairs, all_predicted_frames
        )

    top_intent = (
        compute_top_intent_accuracy(frame_pairs) if top_intent_accuracy else None
    )
    accuracy = compute_frame_accuracy(frame_pairs) if frame_accuracy else None
    accuracies = (
        compute_frame_accuracies_by_depth(frame_pairs)
        if frame_accuracies_by_depth
        else None
    )
    bracket = (
        compute_intent_slot_metrics(
            frame_pairs, tree_based=False, overall_metrics=overall_metrics
        )
        if bracket_metrics
        else None
    )
    tree = (
        compute_intent_slot_metrics(
            frame_pairs, tree_based=True, overall_metrics=overall_metrics
        )
        if tree_metrics
        else None
    )

    return AllMetrics(
        top_intent,
        accuracy,
        frame_accuracy_top_k,
        accuracies,
        bracket,
        tree,
        calculated_loss,
    )





          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics.language_model_metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import math
from typing import NamedTuple


"""
Language model metric utilities.
"""


[docs]class LanguageModelMetric(NamedTuple):
    """
    Class for language model metrics.

    Attributes:
        perplexity_per_word: Average perplexity per word of the dataset.
    """

    perplexity_per_word: float

[docs]    def print_metrics(self):
        print(f"Perplexity per word : {self.perplexity_per_word: 0.2f}")




[docs]def compute_language_model_metric(loss_per_word: float) -> LanguageModelMetric:
    try:
        ppl = math.exp(loss_per_word)
    except OverflowError:
        ppl = float("inf")
    return LanguageModelMetric(perplexity_per_word=ppl)





          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics.seq2seq_metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import collections
from typing import NamedTuple


[docs]class Seq2SeqMetrics(NamedTuple):
    loss: float
    exact_match: float
    f1: float
    bleu: float

[docs]    def print_metrics(self) -> None:
        if self.exact_match is not None:
            print(f"Exact Match = {self.exact_match}")
        if self.f1 is not None:
            print(f"F1 = {self.f1}")
        if self.bleu is not None:
            print(f"BLEU = {self.bleu}")




[docs]class Seq2SeqTopKMetrics(Seq2SeqMetrics):
    k: int
    exact_match_top_k: float
    f1_top_k: float
    bleu_top_k: float

    def __new__(
        cls, loss, exact_match, f1, bleu, k, exact_match_top_k, f1_top_k, bleu_top_k
    ):
        self = super(Seq2SeqTopKMetrics, cls).__new__(cls, loss, exact_match, f1, bleu)
        self.k = k
        self.exact_match_top_k = exact_match_top_k
        self.f1_top_k = f1_top_k
        self.bleu_top_k = bleu_top_k
        return self

[docs]    def print_metrics(self) -> None:
        super().print_metrics()
        if self.exact_match_top_k is not None:
            print(
                f"Exact Match for top {self.k} predictions = {self.exact_match_top_k}"
            )
        if self.f1_top_k is not None:
            print(f"F1 for top {self.k} predictions = {self.f1_top_k}")
        if self.bleu_top_k is not None:
            print(f"BLEU for top {self.k} predictions = {self.bleu_top_k}")




[docs]def compute_f1(hypothesis_list, reference_list, eps=1e-8):
    """
    Computes token F1 given a hypothesis and reference. This is defined as
    F1 = 2 * ((P * R) / (P + R + eps)) where P = precision, R = recall, and eps
    = epsilon for smoothing zero denominators. By default, eps = 1e-8.
    """

    hypothesis_set = collections.Counter(hypothesis_list)
    reference_set = collections.Counter(reference_list)
    overlapping_set = hypothesis_set & reference_set

    hypothesis_count = len(hypothesis_list)
    reference_count = len(reference_list)
    overlapping_count = sum(overlapping_set.values())

    precision = overlapping_count / hypothesis_count if hypothesis_count > 0 else 0
    recall = overlapping_count / reference_count if reference_count > 0 else 0
    f1 = (2.0 * precision * recall) / (precision + recall + eps)

    return f1





          

      

      

    

  

    
      
          
            
  Source code for pytext.metrics.squad_metrics

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import NamedTuple

from pytext.metrics import ClassificationMetrics


[docs]class SquadMetrics(NamedTuple):
    classification_metrics: ClassificationMetrics
    num_examples: int = 1
    exact_matches: float = -1.0
    f1_score: float = -1.0

[docs]    def print_metrics(self) -> None:
        print(f"Number of Examples = {self.num_examples}")
        print(f"Exact Matches = {self.exact_matches:.2f} %")
        print(f"Token Level F1 Score = {self.f1_score:.2f} %")
        if self.classification_metrics:
            # this is NoneType if we ignore_impossible.
            print("======= Has Answer Classification Metrics =======")
            self.classification_metrics.print_metrics()






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.bert_classification_models

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional, Tuple

import torch
import torch.nn as nn
from pytext.common.constants import Stage
from pytext.config.component import create_loss
from pytext.data.bert_tensorizer import BERTTensorizer, BERTTensorizerBase
from pytext.data.dense_retrieval_tensorizer import (  # noqa
    BERTContextTensorizerForDenseRetrieval,
    PositiveLabelTensorizerForDenseRetrieval,
)
from pytext.data.tensorizers import (
    FloatListTensorizer,
    LabelTensorizer,
    NtokensTensorizer,
    Tensorizer,
)
from pytext.loss import BinaryCrossEntropyLoss, MultiLabelSoftMarginLoss
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.model import BaseModel, ModelInputBase
from pytext.models.module import create_module
from pytext.models.output_layers import ClassificationOutputLayer
from pytext.models.output_layers.doc_classification_output_layer import (
    BinaryClassificationOutputLayer,
    MulticlassOutputLayer,
    MultiLabelOutputLayer,
)
from pytext.models.pair_classification_model import BasePairwiseModel
from pytext.models.representations.huggingface_bert_sentence_encoder import (
    HuggingFaceBertSentenceEncoder,
)
from pytext.models.representations.huggingface_electra_sentence_encoder import (  # noqa
    HuggingFaceElectraSentenceEncoder,
)
from pytext.models.representations.representation_base import RepresentationBase
from pytext.models.representations.transformer_sentence_encoder_base import (
    TransformerSentenceEncoderBase,
)
from pytext.torchscript.module import (
    ScriptPyTextEmbeddingModuleIndex,
    ScriptPyTextEmbeddingModuleWithDenseIndex,
)
from pytext.torchscript.utils import ScriptBatchInput, squeeze_1d, squeeze_2d
from pytext.utils.label import get_label_weights
from pytext.utils.usage import log_class_usage


class _EncoderBaseModel(BaseModel):
    """
    Classification model following the pattern of tensorizer + encoder.
    """

    SUPPORT_FP16_OPTIMIZER = True

[docs]    class Config(BaseModel.Config):
        class EncoderModelInput(BaseModel.Config.ModelInput):
            tokens: Tensorizer.Config = Tensorizer.Config()
            dense: Optional[FloatListTensorizer.Config] = None
            labels: LabelTensorizer.Config = LabelTensorizer.Config()
            # for metric reporter
            num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(
                names=["tokens"], indexes=[2]
            )

        inputs: EncoderModelInput = EncoderModelInput()
        encoder: RepresentationBase.Config
        decoder: MLPDecoder.Config = MLPDecoder.Config()
        output_layer: ClassificationOutputLayer.Config = (
            ClassificationOutputLayer.Config()
        )


    def arrange_model_inputs(self, tensor_dict):
        model_inputs = (tensor_dict["tokens"],)
        if "dense" in tensor_dict:
            model_inputs += (tensor_dict["dense"],)
        return model_inputs

    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]

    def forward(
        self, encoder_inputs: Tuple[torch.Tensor, ...], *args
    ) -> List[torch.Tensor]:
        if self.encoder.output_encoded_layers:
            # if encoded layers are returned, discard them
            representation = self.encoder(encoder_inputs)[1]
        else:
            representation = self.encoder(encoder_inputs)[0]
        return self.decoder(representation, *args)

    def caffe2_export(self, tensorizers, tensor_dict, path, export_onnx_path=None):
        raise NotImplementedError

    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        labels = tensorizers["labels"].vocab
        if not labels:
            raise ValueError("Labels were not created, see preceding errors")

        vocab = tensorizers["tokens"].vocab
        encoder = create_module(
            config.encoder, padding_idx=vocab.get_pad_index(), vocab_size=len(vocab)
        )
        if getattr(config, "use_selfie", False):
            # No MLP fusion in SELFIE
            dense_dim = 0
        else:
            dense_dim = tensorizers["dense"].dim if "dense" in tensorizers else 0
        decoder = create_module(
            config.decoder,
            in_dim=encoder.representation_dim + dense_dim,
            out_dim=len(labels),
        )

        label_weights = (
            get_label_weights(labels.idx, config.output_layer.label_weights)
            if config.output_layer.label_weights
            else None
        )

        loss = create_loss(config.output_layer.loss, weight=label_weights)

        if isinstance(loss, BinaryCrossEntropyLoss):
            output_layer_cls = BinaryClassificationOutputLayer
        elif isinstance(loss, MultiLabelSoftMarginLoss):
            output_layer_cls = MultiLabelOutputLayer
        else:
            output_layer_cls = MulticlassOutputLayer

        additional_kwargs = {}
        if hasattr(config, "r3f_options"):
            additional_kwargs["r3f_options"] = config.r3f_options

        output_layer = output_layer_cls(list(labels), loss)
        return cls(encoder, decoder, output_layer, **additional_kwargs)

    def __init__(self, encoder, decoder, output_layer, stage=Stage.TRAIN) -> None:
        super().__init__(stage=stage)
        self.encoder = encoder
        self.decoder = decoder
        self.module_list = [encoder, decoder]
        self.output_layer = output_layer
        self.stage = stage
        self.module_list = [encoder, decoder]
        log_class_usage(__class__)


[docs]class NewBertModel(_EncoderBaseModel):
    """BERT single sentence classification."""

[docs]    class Config(_EncoderBaseModel.Config):
        class BertModelInput(_EncoderBaseModel.Config.EncoderModelInput):
            tokens: BERTTensorizer.Config = BERTTensorizer.Config(max_seq_len=128)

        inputs: BertModelInput = BertModelInput()
        encoder: TransformerSentenceEncoderBase.Config = (
            HuggingFaceBertSentenceEncoder.Config()
        )




class _EncoderPairwiseModel(BasePairwiseModel):
    """
    Pairwise classification model following the pattern of two tensorizers + two
    (usually shared) encoders. Also supports exporting a single tensorizer + encoder
    to produce a sentence embedding.
    """

[docs]    class Config(BasePairwiseModel.Config):
        class EncoderPairwiseModelInput(ModelInputBase):
            tokens1: Tensorizer.Config = Tensorizer.Config()
            tokens2: Tensorizer.Config = Tensorizer.Config()
            labels: LabelTensorizer.Config = LabelTensorizer.Config()
            # for metric reporter
            num_tokens: NtokensTensorizer.Config = NtokensTensorizer.Config(
                names=["tokens1", "tokens2"], indexes=[2, 2]
            )

        inputs: EncoderPairwiseModelInput = EncoderPairwiseModelInput()
        encoder: RepresentationBase.Config
        # Decoder is a fully connected layer that expects concatenated encodings.
        # So, if decoder is provided we will concatenate the encodings from the
        # encoders and then pass to the decoder.
        decoder: Optional[MLPDecoder.Config] = MLPDecoder.Config()
        shared_encoder: bool = True


    def __init__(
        self,
        encoder1,
        encoder2,
        decoder,
        output_layer,
        encode_relations,
        shared_encoder,
    ) -> None:
        super().__init__(decoder, output_layer, encode_relations)
        self.encoder1 = encoder1
        self.encoder2 = encoder2
        self.shared_encoder = shared_encoder
        log_class_usage(__class__)

    @classmethod
    def _create_encoder(
        cls, config: Config, tensorizers: Dict[str, Tensorizer]
    ) -> nn.ModuleList:
        encoder1 = create_module(
            config.encoder,
            output_encoded_layers=False,
            padding_idx=tensorizers["tokens1"].vocab.get_pad_index(),
            vocab_size=len(tensorizers["tokens1"].vocab),
        )
        if config.shared_encoder:
            encoder2 = encoder1
        else:
            encoder2 = create_module(
                config.encoder,
                output_encoded_layers=False,
                padding_idx=tensorizers["tokens2"].vocab.get_pad_index(),
                vocab_size=len(tensorizers["tokens2"].vocab),
            )
        return encoder1, encoder2

    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        encoder1, encoder2 = cls._create_encoder(config, tensorizers)
        decoder = cls._create_decoder(config, [encoder1, encoder2], tensorizers)
        output_layer = create_module(
            config.output_layer,
            # in subclass of this model, the labels tensorizer does not have a vocab
            labels=getattr(tensorizers["labels"], "vocab", None),
        )
        return cls(
            encoder1,
            encoder2,
            decoder,
            output_layer,
            config.encode_relations,
            config.shared_encoder,
        )

    def arrange_model_inputs(self, tensor_dict):
        return tensor_dict["tokens1"], tensor_dict["tokens2"]

    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]

    def _encoder_forwards(self, input_tuple1, input_tuple2):
        return self.encoder1(input_tuple1)[0], self.encoder2(input_tuple2)[0]

    def forward(
        self,
        input_tuple1: Tuple[torch.Tensor, ...],
        input_tuple2: Tuple[torch.Tensor, ...],
    ) -> torch.Tensor:
        encodings = self._encoder_forwards(input_tuple1, input_tuple2)
        if self.encode_relations:
            encodings = self._encode_relations(encodings)
        return self.decoder(torch.cat(encodings, -1)) if self.decoder else encodings

    def save_modules(self, base_path: str = "", suffix: str = ""):
        modules = {}
        if not self.shared_encoder:
            # need to save both encoders
            modules = {"encoder1": self.encoder1, "encoder2": self.encoder2}
        self._save_modules(modules, base_path, suffix)

    def torchscriptify(self, tensorizers, traced_model, trace_both_encoders):
        if trace_both_encoders:

            class ScriptModel(torch.jit.ScriptModule):
                def __init__(self, model, tensorizer1, tensorizer2):
                    super().__init__()
                    self.model = model
                    self.tensorizer1 = tensorizer1
                    self.tensorizer2 = tensorizer2

                @torch.jit.script_method
                def forward(
                    self,
                    # first input
                    texts1: Optional[List[str]] = None,
                    tokens1: Optional[List[List[str]]] = None,
                    # second input
                    texts2: Optional[List[str]] = None,
                    tokens2: Optional[List[List[str]]] = None,
                ):
                    inputs1: ScriptBatchInput = ScriptBatchInput(
                        texts=squeeze_1d(texts1),
                        tokens=squeeze_2d(tokens1),
                        languages=None,
                    )
                    inputs2: ScriptBatchInput = ScriptBatchInput(
                        texts=squeeze_1d(texts2),
                        tokens=squeeze_2d(tokens2),
                        languages=None,
                    )
                    input_tensors1 = self.tensorizer1(inputs1)
                    input_tensors2 = self.tensorizer2(inputs2)
                    return self.model(input_tensors1, input_tensors2)

            tensorizer1 = tensorizers["tokens1"].torchscriptify()
            tensorizer2 = tensorizers["tokens2"].torchscriptify()
            return ScriptModel(traced_model, tensorizer1, tensorizer2)
        else:
            # optionally trace only one encoder
            script_tensorizer = tensorizers["tokens1"].torchscriptify()
            if "dense" in tensorizers:
                return ScriptPyTextEmbeddingModuleWithDenseIndex(
                    model=traced_model,
                    tensorizer=script_tensorizer,
                    normalizer=tensorizers["dense"].normalizer,
                    index=0,
                )
            else:
                return ScriptPyTextEmbeddingModuleIndex(
                    model=traced_model, tensorizer=script_tensorizer, index=0
                )


[docs]class BertPairwiseModel(_EncoderPairwiseModel):
    """
    Bert Pairwise classification model

    The model takes two sets of tokens (left and right) and calculates their
    representations separately using shared BERT encoder. The final prediction can
    be the cosine similarity of the embeddings, or if encoder_relations is specified the
    concatenation of the embeddings, their absolute difference, and elementwise product.
    """

[docs]    class Config(_EncoderPairwiseModel.Config):
        class BertPairwiseModelInput(
            _EncoderPairwiseModel.Config.EncoderPairwiseModelInput
        ):
            tokens1: BERTTensorizerBase.Config = BERTTensorizer.Config(
                columns=["text1"], max_seq_len=128
            )
            tokens2: BERTTensorizerBase.Config = BERTTensorizer.Config(
                columns=["text2"], max_seq_len=128
            )

        inputs: BertPairwiseModelInput = BertPairwiseModelInput()
        encoder: TransformerSentenceEncoderBase.Config = (
            HuggingFaceBertSentenceEncoder.Config()
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.bert_regression_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, Optional

from pytext.config import ConfigBase
from pytext.data.bert_tensorizer import BERTTensorizer
from pytext.data.tensorizers import NumericLabelTensorizer, Tensorizer
from pytext.models.bert_classification_models import BertPairwiseModel, NewBertModel
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.module import create_module
from pytext.models.output_layers import (
    PairwiseCosineRegressionOutputLayer,
    RegressionOutputLayer,
)
from pytext.utils.usage import log_class_usage


[docs]class NewBertRegressionModel(NewBertModel):
    """BERT single sentence (or concatenated sentences) regression."""

[docs]    class Config(NewBertModel.Config):
        class InputConfig(ConfigBase):
            tokens: BERTTensorizer.Config = BERTTensorizer.Config(
                columns=["text1", "text2"], max_seq_len=128
            )
            labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

        inputs: InputConfig = InputConfig()
        output_layer: RegressionOutputLayer.Config = RegressionOutputLayer.Config()


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        vocab = tensorizers["tokens"].vocab
        encoder = create_module(
            config.encoder,
            padding_idx=vocab.get_pad_index(),
            vocab_size=vocab.__len__(),
        )
        decoder = create_module(
            config.decoder, in_dim=encoder.representation_dim, out_dim=1
        )
        output_layer = RegressionOutputLayer.from_config(config.output_layer)
        return cls(encoder, decoder, output_layer)


    def __init__(self, encoder, decoder, output_layer) -> None:
        super().__init__(encoder, decoder, output_layer)
        log_class_usage(__class__)



[docs]class BertPairwiseRegressionModel(BertPairwiseModel):
    """
    Two-tower model for regression. Encode two texts separately and use the cosine
    similarity between sentence embeddings to predict regression label.
    """

[docs]    class Config(BertPairwiseModel.Config):
        class ModelInput(BertPairwiseModel.Config.BertPairwiseModelInput):
            labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

        inputs: ModelInput = ModelInput()
        decoder: Optional[MLPDecoder.Config] = None
        output_layer: PairwiseCosineRegressionOutputLayer.Config = (
            PairwiseCosineRegressionOutputLayer.Config()
        )
        encode_relations: bool = False






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.crf

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List

import torch
import torch.jit as jit
import torch.nn as nn
from caffe2.python.crf_predict import apply_crf
from pytext.utils.usage import log_class_usage


[docs]class CRF(nn.Module):
    """
    Compute the log-likelihood of the input assuming a conditional random field
    model.

    Args:
        num_tags: The number of tags
    """

    def __init__(
        self, num_tags: int, ignore_index: int, default_label_pad_index: int
    ) -> None:
        if num_tags <= 0:
            raise ValueError(f"Invalid number of tags: {num_tags}")
        super().__init__()
        self.num_tags = num_tags
        # Add two states at the end to accommodate start and end states
        # (i,j) element represents the probability of transitioning from state i to j
        self.transitions = nn.Parameter(torch.Tensor(num_tags + 2, num_tags + 2))
        self.start_tag = num_tags
        self.end_tag = num_tags + 1
        self.reset_parameters()
        self.ignore_index = ignore_index
        self.default_label_pad_index = default_label_pad_index
        log_class_usage(__class__)

[docs]    def reset_parameters(self) -> None:
        nn.init.uniform_(self.transitions, -0.1, 0.1)
        self.transitions.data[:, self.start_tag] = -10000
        self.transitions.data[self.end_tag, :] = -10000


[docs]    def get_transitions(self):
        return self.transitions.data


[docs]    def set_transitions(self, transitions: torch.Tensor = None):
        self.transitions.data = transitions


[docs]    def forward(
        self, emissions: torch.Tensor, tags: torch.Tensor, reduce: bool = True
    ) -> torch.Tensor:
        """
        Compute log-likelihood of input.

        Args:
            emissions: Emission values for different tags for each input. The
                expected shape is batch_size * seq_len * num_labels. Padding is
                should be on the right side of the input.
            tags: Actual tags for each token in the input. Expected shape is
                batch_size * seq_len
        """
        mask = self._make_mask_from_targets(tags)

        numerator = self._compute_joint_llh(emissions, tags, mask)
        denominator = self._compute_log_partition_function(emissions, mask)

        llh = numerator - denominator
        return llh if not reduce else torch.mean(llh)


[docs]    @jit.export
    def decode(self, emissions: torch.Tensor, seq_lens: torch.Tensor) -> torch.Tensor:
        """
        Given a set of emission probabilities, return the predicted tags.

        Args:
            emissions: Emission probabilities with expected shape of
                batch_size * seq_len * num_labels
            seq_lens: Length of each input.
        """
        mask = self._make_mask_from_seq_lens(seq_lens)
        result = self._viterbi_decode(emissions, mask)
        return result


    def _compute_joint_llh(
        self, emissions: torch.Tensor, tags: torch.Tensor, mask: torch.Tensor
    ) -> torch.Tensor:
        seq_len = emissions.shape[1]

        # Log-likelihood for a given input is calculated by using the known
        # correct tag for each timestep and its respective emission value.
        # Since actual tags for each time step is also known, sum of transition
        # probabilities is also calculated.
        # Sum of emission and transition probabilities gives the final score for
        # the input.
        llh = self.transitions[self.start_tag, tags[:, 0]].unsqueeze(1)
        llh += emissions[:, 0, :].gather(1, tags[:, 0].view(-1, 1)) * mask[
            :, 0
        ].unsqueeze(1)

        for idx in range(1, seq_len):
            old_state, new_state = (
                tags[:, idx - 1].view(-1, 1),
                tags[:, idx].view(-1, 1),
            )
            emission_scores = emissions[:, idx, :].gather(1, new_state)
            transition_scores = self.transitions[old_state, new_state]
            llh += (emission_scores + transition_scores) * mask[:, idx].unsqueeze(1)

        # Index of the last tag is calculated by taking the sum of mask matrix
        # for each input row and subtracting 1 from the sum.
        last_tag_indices = mask.sum(1, dtype=torch.long) - 1
        last_tags = tags.gather(1, last_tag_indices.view(-1, 1))

        llh += self.transitions[last_tags.squeeze(1), self.end_tag].unsqueeze(1)

        return llh.squeeze(1)

    def _compute_log_partition_function(
        self, emissions: torch.Tensor, mask: torch.Tensor
    ) -> torch.Tensor:
        seq_len = emissions.shape[1]

        log_prob = emissions[:, 0].clone()
        log_prob += self.transitions[self.start_tag, : self.start_tag].unsqueeze(0)

        for idx in range(1, seq_len):
            broadcast_emissions = emissions[:, idx].unsqueeze(1)
            broadcast_transitions = self.transitions[
                : self.start_tag, : self.start_tag
            ].unsqueeze(0)
            broadcast_logprob = log_prob.unsqueeze(2)
            score = broadcast_logprob + broadcast_emissions + broadcast_transitions

            score = torch.logsumexp(score, 1)
            log_prob = score * mask[:, idx].unsqueeze(1) + log_prob.squeeze(1) * (
                1 - mask[:, idx].unsqueeze(1)
            )

        log_prob += self.transitions[: self.start_tag, self.end_tag].unsqueeze(0)
        return torch.logsumexp(log_prob.squeeze(1), 1)

    def _viterbi_decode(
        self, emissions: torch.Tensor, mask: torch.Tensor
    ) -> torch.Tensor:
        tensor_device = emissions.device
        seq_len = emissions.shape[1]
        mask = mask.to(torch.uint8)

        log_prob = emissions[:, 0].clone()
        log_prob += self.transitions[self.start_tag, : self.start_tag].unsqueeze(0)

        # At each step, we need to keep track of the total score, as if this step
        # was the last valid step.
        end_scores = log_prob + self.transitions[
            : self.start_tag, self.end_tag
        ].unsqueeze(0)

        best_scores_list: List[torch.Tensor] = []
        # Needed for Torchscript as empty list is assumed to be list of tensors
        empty_data: List[int] = []
        # If the element has only token, empty tensor in best_paths helps
        # torch.cat() from crashing
        best_paths_list = [torch.tensor(empty_data, device=tensor_device).long()]
        best_scores_list.append(end_scores.unsqueeze(1))

        for idx in range(1, seq_len):
            broadcast_emissions = emissions[:, idx].unsqueeze(1)
            broadcast_transmissions = self.transitions[
                : self.start_tag, : self.start_tag
            ].unsqueeze(0)
            broadcast_log_prob = log_prob.unsqueeze(2)

            score = broadcast_emissions + broadcast_transmissions + broadcast_log_prob

            max_scores, max_score_indices = torch.max(score, 1)

            best_paths_list.append(max_score_indices.unsqueeze(1))

            # Storing the scores incase this was the last step.
            end_scores = max_scores + self.transitions[
                : self.start_tag, self.end_tag
            ].unsqueeze(0)

            best_scores_list.append(end_scores.unsqueeze(1))
            log_prob = max_scores

        best_scores = torch.cat(best_scores_list, 1).float()
        best_paths = torch.cat(best_paths_list, 1)

        _, max_indices_from_scores = torch.max(best_scores, 2)

        valid_index_tensor = torch.tensor(0, device=tensor_device).long()
        if self.ignore_index == self.default_label_pad_index:
            # No label for padding, so use 0 index.
            padding_tensor = valid_index_tensor
        else:
            padding_tensor = torch.tensor(
                self.ignore_index, device=tensor_device
            ).long()

        # Label for the last position is always based on the index with max score
        # For illegal timesteps, we set as ignore_index
        labels = max_indices_from_scores[:, seq_len - 1]
        labels = self._mask_tensor(labels, 1 - mask[:, seq_len - 1], padding_tensor)

        all_labels = labels.unsqueeze(1).long()

        # For Viterbi decoding, we start at the last position and go towards first
        for idx in range(seq_len - 2, -1, -1):
            # There are two ways to obtain labels for tokens at a particular position.

            # Option 1: Use the labels obtained from the previous position to index
            # the path in present position. This is used for all positions except
            # last position in the sequence.
            # Option 2: Find the indices with maximum scores obtained during
            # viterbi decoding. This is used for the token at the last position

            # For option 1 need to convert invalid indices to 0 so that lookups
            # dont fail.
            indices_for_lookup = all_labels[:, -1].clone()
            indices_for_lookup = self._mask_tensor(
                indices_for_lookup,
                indices_for_lookup == self.ignore_index,
                valid_index_tensor,
            )

            # Option 1 is used here when previous timestep (idx+1) was valid.
            indices_from_prev_pos = (
                best_paths[:, idx, :]
                .gather(1, indices_for_lookup.view(-1, 1).long())
                .squeeze(1)
            )
            indices_from_prev_pos = self._mask_tensor(
                indices_from_prev_pos, (1 - mask[:, idx + 1]), padding_tensor
            )

            # Option 2 is used when last timestep was not valid which means idx+1
            # is the last position in the sequence.
            indices_from_max_scores = max_indices_from_scores[:, idx]
            indices_from_max_scores = self._mask_tensor(
                indices_from_max_scores, mask[:, idx + 1], padding_tensor
            )

            # We need to combine results from 1 and 2 as rows in a batch can have
            # sequences of varying lengths
            labels = torch.where(
                indices_from_max_scores == self.ignore_index,
                indices_from_prev_pos,
                indices_from_max_scores,
            )

            # Set to ignore_index if present state is not valid.
            labels = self._mask_tensor(labels, (1 - mask[:, idx]), padding_tensor)
            all_labels = torch.cat((all_labels, labels.view(-1, 1).long()), 1)

        return torch.flip(all_labels, [1])

    def _make_mask_from_targets(self, targets):
        mask = targets.ne(self.ignore_index).float()
        return mask

    def _make_mask_from_seq_lens(self, seq_lens):
        seq_lens = seq_lens.view(-1, 1)
        max_len = torch.max(seq_lens)
        range_tensor = torch.arange(max_len, device=seq_lens.device).unsqueeze(0)
        range_tensor = range_tensor.expand(seq_lens.size(0), range_tensor.size(1))
        mask = (range_tensor < seq_lens).float()
        return mask

    def _mask_tensor(self, score_tensor, mask_condition, mask_value):
        masked_tensor = torch.where(mask_condition, mask_value, score_tensor)
        return masked_tensor

[docs]    def export_to_caffe2(self, workspace, init_net, predict_net, logits_output_name):
        """
        Exports the crf layer to caffe2 by manually adding the necessary operators
        to the init_net and predict net.

        Args:
            init_net: caffe2 init net created by the current graph
            predict_net: caffe2 net created by the current graph
            workspace: caffe2 current workspace
            output_names: current output names of the caffe2 net
            py_model: original pytorch model object

        Returns:
            string: The updated predictions blob name
        """
        crf_transitions = init_net.AddExternalInput(init_net.NextName())
        workspace.FeedBlob(str(crf_transitions), self.get_transitions().numpy())
        logits_squeezed = predict_net.Squeeze(logits_output_name, dims=[0])
        new_logits = apply_crf(
            init_net, predict_net, crf_transitions, logits_squeezed, self.num_tags
        )
        new_logits = predict_net.ExpandDims(new_logits, dims=[0])
        predict_net.Copy(new_logits, logits_output_name)
        return logits_output_name






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.disjoint_multitask_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List

import torch
import torch.nn as nn
from pytext.common.constants import BatchContext
from pytext.models.model import Model
from pytext.utils.usage import log_class_usage


[docs]class DisjointMultitaskModel(Model):
    """
    Wrapper model to train multiple PyText models that share parameters.
    Designed to be used for multi-tasking when the tasks have disjoint datasets.

    Modules which have the same shared_module_key and type share parameters.
    Only need to configure the first such module in full in each case.

    Args:
        models (type): Dictionary of models of sub-tasks.

    Attributes:
        current_model (type): Current model to route the input batch to.

    """

    def __init__(self, models, loss_weights) -> None:
        models = nn.ModuleDict(models)
        super().__init__(None, None, None, None)
        self.models = models
        # make this a list to prevent registering in state_dict
        self._current_model = [next(iter(models.values()))]
        self.loss_weights = loss_weights
        log_class_usage(__class__)

[docs]    def contextualize(self, context):
        self._current_model[0] = self.models[context[BatchContext.TASK_NAME]]
        self.current_loss_weight = self.loss_weights[context[BatchContext.TASK_NAME]]


    @property
    def current_model(self):
        return self._current_model[0]

[docs]    def get_loss(self, logits, targets, context):
        return self.current_loss_weight * self.current_model.get_loss(
            logits, targets, context
        )


[docs]    def get_pred(self, logits, targets=None, context=None, *args):
        return self.current_model.get_pred(logits, targets, context, *args)


[docs]    def forward(self, *inputs) -> List[torch.Tensor]:
        return self.current_model.forward(*inputs)


[docs]    def save_modules(self, base_path, suffix=""):
        for name, model in self.models.items():
            model.save_modules(base_path, f"-{name}{suffix}")




[docs]class NewDisjointMultitaskModel(DisjointMultitaskModel):
[docs]    def arrange_model_inputs(self, tensor_dict):
        self.contextualize(tensor_dict)
        return self.current_model.arrange_model_inputs(tensor_dict)


[docs]    def arrange_targets(self, tensor_dict):
        return self.current_model.arrange_targets(tensor_dict)


[docs]    def arrange_model_context(self, tensor_dict):
        return self.current_model.arrange_model_context(tensor_dict)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.distributed_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch.nn as nn
from pytext.common.constants import Stage
from pytext.utils.usage import log_class_usage


[docs]class DistributedModel(nn.parallel.DistributedDataParallel):
    """
    Wrapper model class to train models in distributed data parallel manner.
    The way to use this class to train your module in distributed manner is::

        distributed_model = DistributedModel(
            module=model,
            device_ids=[device_id0, device_id1],
            output_device=device_id0,
            broadcast_buffers=False,
        )


    where, `model` is the object of the actual model class you want to train in
    distributed manner.
    """

    def __init__(self, *args, **kwargs):
        super().__init__(*args, **kwargs)
        log_class_usage(__class__)

    def __getattr__(self, name):
        wrapped_module = super().__getattr__("module")
        if hasattr(wrapped_module, name):
            return getattr(wrapped_module, name)
        return super().__getattr__(name)

[docs]    def cpu(self):
        wrapped_module = super().__getattr__("module")
        return wrapped_module.cpu()


[docs]    def state_dict(self, *args, **kwargs):
        wrapped_module = super().__getattr__("module")
        return wrapped_module.state_dict(*args, **kwargs)


[docs]    def load_state_dict(self, *args, **kwargs):
        wrapped_module = super().__getattr__("module")
        return wrapped_module.load_state_dict(*args, **kwargs)


[docs]    def train(self, mode=True):
        """
        Override to set stage
        """
        # use DistributedDataParallel.train since it fits distributed_training
        super().train(mode)
        self._set_module_stage(Stage.TRAIN)


[docs]    def eval(self, stage=Stage.TEST):
        """
        Override to set stage
        """
        # use DistributedDataParallel.eval since it fits distributed_training
        super().eval()
        self._set_module_stage(stage)


    def _set_module_stage(self, stage):
        wrapped_module = super().__getattr__("module")
        if hasattr(wrapped_module, "stage"):
            wrapped_module.stage = stage





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.doc_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional, Union

import torch
from pytext.config.component import create_loss
from pytext.data.tensorizers import (
    ByteTokenTensorizer,
    FloatListTensorizer,
    LabelTensorizer,
    NumericLabelTensorizer,
    Tensorizer,
    TokenTensorizer,
    UidTensorizer,
    VocabConfig,
)
from pytext.data.tokenizers import DoNothingTokenizer
from pytext.exporters.exporter import ModelExporter
from pytext.loss import (
    BinaryCrossEntropyLoss,
    BinaryCrossEntropyWithLogitsLoss,
    MultiLabelSoftMarginLoss,
)
from pytext.models.decoders.mlp_decoder import DecoderBase, MLPDecoder
from pytext.models.embeddings import (
    CharacterEmbedding,
    EmbeddingBase,
    EmbeddingList,
    WordEmbedding,
)
from pytext.models.model import Model
from pytext.models.module import create_module
from pytext.models.output_layers import (
    ClassificationOutputLayer,
    OutputLayerBase,
    RegressionOutputLayer,
)
from pytext.models.output_layers.doc_classification_output_layer import (
    BinaryClassificationOutputLayer,
    MulticlassOutputLayer,
    MultiLabelOutputLayer,
)
from pytext.models.representations.bilstm_doc_attention import BiLSTMDocAttention
from pytext.models.representations.deepcnn import DeepCNNRepresentation
from pytext.models.representations.docnn import DocNNRepresentation
from pytext.models.representations.pure_doc_attention import PureDocAttention
from pytext.models.representations.representation_base import RepresentationBase
from pytext.torchscript.utils import (
    make_byte_inputs,
    make_sequence_lengths,
    pad_2d,
    truncate_tokens,
)
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils.label import get_label_weights
from pytext.utils.usage import log_class_usage
from torch import jit


[docs]class DocModel(Model):
    """DocModel that's compatible with the new Model abstraction, which is responsible
    for describing which inputs it expects and arranging its input tensors."""

    __EXPANSIBLE__ = True

[docs]    class Config(Model.Config):
        class ModelInput(Model.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            dense: Optional[FloatListTensorizer.Config] = None
            labels: LabelTensorizer.Config = LabelTensorizer.Config()

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()
        representation: Union[
            PureDocAttention.Config,
            BiLSTMDocAttention.Config,
            DocNNRepresentation.Config,
            DeepCNNRepresentation.Config,
        ] = BiLSTMDocAttention.Config()
        decoder: MLPDecoder.Config = MLPDecoder.Config()
        output_layer: ClassificationOutputLayer.Config = (
            ClassificationOutputLayer.Config()
        )


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        model_inputs = (tokens, seq_lens)
        if "dense" in tensor_dict:
            model_inputs += (tensor_dict["dense"],)
        return model_inputs


[docs]    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]


[docs]    def get_num_examples_from_batch(self, tensor_dict):
        targets = self.arrange_targets(tensor_dict)
        return len(targets)


[docs]    def get_export_input_names(self, tensorizers):
        res = ["tokens_vals", "tokens_lens"]
        if "dense" in tensorizers:
            res += ["float_vec_vals"]
        return res


[docs]    def get_export_output_names(self, tensorizers):
        return ["scores"]


[docs]    def vocab_to_export(self, tensorizers):
        return {"tokens_vals": list(tensorizers["tokens"].vocab)}


[docs]    def caffe2_export(self, tensorizers, tensor_dict, path, export_onnx_path=None):
        exporter = ModelExporter(
            ModelExporter.Config(),
            self.get_export_input_names(tensorizers),
            self.arrange_model_inputs(tensor_dict),
            self.vocab_to_export(tensorizers),
            self.get_export_output_names(tensorizers),
        )
        return exporter.export_to_caffe2(self, path, export_onnx_path=export_onnx_path)


[docs]    def torchscriptify(self, tensorizers, traced_model):  # noqa
        output_layer = self.output_layer.torchscript_predictions()

        input_vocab = tensorizers["tokens"].vocab
        max_seq_len = tensorizers["tokens"].max_seq_len or -1
        scripted_tokenizer: Optional[jit.ScriptModule] = None
        try:
            scripted_tokenizer = tensorizers["tokens"].tokenizer.torchscriptify()
        except NotImplementedError:
            pass
        if scripted_tokenizer and isinstance(scripted_tokenizer, DoNothingTokenizer):
            scripted_tokenizer = None

        """
        The input tensor packing memory is allocated/cached for different shapes,
        and max sequence length will help to reduce the number of different tensor
        shapes. We noticed that the TorchScript model could use 25G for offline
        inference on CPU without using max_seq_len.
        """

        class Model(jit.ScriptModule):
            def __init__(self):
                super().__init__()
                self.vocab = ScriptVocabulary(
                    input_vocab,
                    input_vocab.get_unk_index(),
                    input_vocab.get_pad_index(),
                )
                self.model = traced_model
                self.output_layer = output_layer
                self.pad_idx = jit.Attribute(input_vocab.get_pad_index(), int)
                self.max_seq_len = jit.Attribute(max_seq_len, int)
                self.tokenizer = scripted_tokenizer

            @jit.script_method
            def forward(
                self,
                texts: Optional[List[str]] = None,
                multi_texts: Optional[List[List[str]]] = None,
                tokens: Optional[List[List[str]]] = None,
                languages: Optional[List[str]] = None,
            ):
                # PyTorch breaks with 2 'not None' checks right now.
                if texts is not None:
                    if tokens is not None:
                        raise RuntimeError("Can't set both tokens and texts")
                    if self.tokenizer is not None:
                        tokens = [
                            [t[0] for t in self.tokenizer.tokenize(text)]
                            for text in texts
                        ]

                if tokens is None:
                    raise RuntimeError("tokens is required")

                tokens = truncate_tokens(tokens, self.max_seq_len, self.vocab.pad_token)
                seq_lens = make_sequence_lengths(tokens)
                word_ids = self.vocab.lookup_indices_2d(tokens)
                word_ids = pad_2d(word_ids, seq_lens, self.pad_idx)
                logits = self.model(torch.tensor(word_ids), torch.tensor(seq_lens))
                return self.output_layer(logits)

        class ModelWithDenseFeat(jit.ScriptModule):
            def __init__(self):
                super().__init__()
                self.vocab = ScriptVocabulary(
                    input_vocab,
                    input_vocab.get_unk_index(),
                    input_vocab.get_pad_index(),
                )
                self.normalizer = tensorizers["dense"].normalizer
                self.model = traced_model
                self.output_layer = output_layer
                self.pad_idx = jit.Attribute(input_vocab.get_pad_index(), int)
                self.max_seq_len = jit.Attribute(max_seq_len, int)
                self.tokenizer = scripted_tokenizer

            @jit.script_method
            def forward(
                self,
                texts: Optional[List[str]] = None,
                multi_texts: Optional[List[List[str]]] = None,
                tokens: Optional[List[List[str]]] = None,
                languages: Optional[List[str]] = None,
                dense_feat: Optional[List[List[float]]] = None,
            ):
                # PyTorch breaks with 2 'not None' checks right now.
                if texts is not None:
                    if tokens is not None:
                        raise RuntimeError("Can't set both tokens and texts")
                    if self.tokenizer is not None:
                        tokens = [
                            [t[0] for t in self.tokenizer.tokenize(text)]
                            for text in texts
                        ]

                if tokens is None:
                    raise RuntimeError("tokens is required")
                if dense_feat is None:
                    raise RuntimeError("dense_feat is required")

                tokens = truncate_tokens(tokens, self.max_seq_len, self.vocab.pad_token)
                seq_lens = make_sequence_lengths(tokens)
                word_ids = self.vocab.lookup_indices_2d(tokens)
                word_ids = pad_2d(word_ids, seq_lens, self.pad_idx)
                dense_feat = self.normalizer.normalize(dense_feat)
                logits = self.model(
                    torch.tensor(word_ids),
                    torch.tensor(seq_lens),
                    torch.tensor(dense_feat, dtype=torch.float),
                )
                return self.output_layer(logits)

        return ModelWithDenseFeat() if "dense" in tensorizers else Model()


[docs]    @classmethod
    def create_embedding(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        return create_module(
            config.embedding,
            tensorizer=tensorizers["tokens"],
            init_from_saved_state=config.init_from_saved_state,
        )


[docs]    @classmethod
    def create_decoder(cls, config: Config, representation_dim: int, num_labels: int):
        num_decoder_modules = 0
        in_dim = representation_dim
        if hasattr(config.inputs, "dense") and config.inputs.dense:
            num_decoder_modules += 1
            in_dim += config.inputs.dense.dim
        decoder = create_module(config.decoder, in_dim=in_dim, out_dim=num_labels)
        decoder.num_decoder_modules = num_decoder_modules
        return decoder


[docs]    @classmethod
    def create_output_layer(cls, config: Config, labels: VocabConfig):
        label_weights = (
            get_label_weights(labels.idx, config.output_layer.label_weights)
            if config.output_layer.label_weights
            else None
        )
        loss = create_loss(config.output_layer.loss, weight=label_weights)

        if isinstance(loss, BinaryCrossEntropyLoss):
            output_layer_cls = BinaryClassificationOutputLayer
        elif isinstance(loss, MultiLabelSoftMarginLoss):
            output_layer_cls = MultiLabelOutputLayer
        elif isinstance(loss, BinaryCrossEntropyWithLogitsLoss):
            output_layer_cls = MultiLabelOutputLayer
        else:
            output_layer_cls = MulticlassOutputLayer

        return output_layer_cls(list(labels), loss)


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        labels = tensorizers["labels"].vocab
        if not labels:
            raise ValueError("Labels were not created, see preceding errors")

        embedding = cls.create_embedding(config, tensorizers)
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )
        decoder = cls.create_decoder(
            config, representation.representation_dim, len(labels)
        )

        output_layer = cls.create_output_layer(config, labels=labels)
        return cls(embedding, representation, decoder, output_layer)




[docs]class ByteTokensDocumentModel(DocModel):
    """
    DocModel that receives both word IDs and byte IDs as inputs (concatenating
    word and byte-token embeddings to represent input tokens).
    """

[docs]    class Config(DocModel.Config):
        class ByteModelInput(DocModel.Config.ModelInput):
            token_bytes: ByteTokenTensorizer.Config = ByteTokenTensorizer.Config()

        inputs: ByteModelInput = ByteModelInput()
        byte_embedding: CharacterEmbedding.Config = CharacterEmbedding.Config()


[docs]    @classmethod
    def create_embedding(cls, config, tensorizers: Dict[str, Tensorizer]):
        word_tensorizer = config.inputs.tokens
        byte_tensorizer = config.inputs.token_bytes
        assert word_tensorizer.column == byte_tensorizer.column

        word_embedding = create_module(
            config.embedding,
            tensorizer=tensorizers["tokens"],
            init_from_saved_state=config.init_from_saved_state,
        )
        byte_embedding = create_module(
            config.byte_embedding, vocab_size=ByteTokenTensorizer.NUM_BYTES
        )
        return EmbeddingList([word_embedding, byte_embedding], concat=True)


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        token_bytes, byte_seq_lens, _ = tensor_dict["token_bytes"]
        assert (seq_lens == byte_seq_lens).all().item()
        model_inputs = tokens, token_bytes, seq_lens
        if "dense" in tensor_dict:
            model_inputs += (tensor_dict["dense"],)
        return model_inputs


[docs]    def get_export_input_names(self, tensorizers):
        names = ["tokens_vals", "token_bytes", "tokens_lens"]
        if "dense" in tensorizers:
            names.append("float_vec_vals")
        return names


[docs]    def torchscriptify(self, tensorizers, traced_model):
        output_layer = self.output_layer.torchscript_predictions()
        max_seq_len = tensorizers["tokens"].max_seq_len or -1
        max_byte_len = tensorizers["token_bytes"].max_byte_len
        byte_offset_for_non_padding = tensorizers["token_bytes"].offset_for_non_padding
        input_vocab = tensorizers["tokens"].vocab

        class Model(jit.ScriptModule):
            def __init__(self):
                super().__init__()
                self.vocab = ScriptVocabulary(
                    input_vocab,
                    input_vocab.get_unk_index(),
                    input_vocab.get_pad_index(),
                )
                self.max_seq_len = jit.Attribute(max_seq_len, int)
                self.max_byte_len = jit.Attribute(max_byte_len, int)
                self.byte_offset_for_non_padding = jit.Attribute(
                    byte_offset_for_non_padding, int
                )
                self.pad_idx = jit.Attribute(input_vocab.get_pad_index(), int)
                self.model = traced_model
                self.output_layer = output_layer

            @jit.script_method
            def forward(
                self,
                texts: Optional[List[str]] = None,
                multi_texts: Optional[List[List[str]]] = None,
                tokens: Optional[List[List[str]]] = None,
                languages: Optional[List[str]] = None,
            ):
                if tokens is None:
                    raise RuntimeError("tokens is required")

                tokens = truncate_tokens(tokens, self.max_seq_len, self.vocab.pad_token)
                seq_lens = make_sequence_lengths(tokens)
                word_ids = self.vocab.lookup_indices_2d(tokens)
                word_ids = pad_2d(word_ids, seq_lens, self.pad_idx)
                token_bytes, _ = make_byte_inputs(
                    tokens, self.max_byte_len, self.byte_offset_for_non_padding
                )
                logits = self.model(
                    torch.tensor(word_ids), token_bytes, torch.tensor(seq_lens)
                )
                return self.output_layer(logits)

        class ModelWithDenseFeat(jit.ScriptModule):
            def __init__(self):
                super().__init__()
                self.vocab = ScriptVocabulary(
                    input_vocab,
                    input_vocab.get_unk_index(),
                    input_vocab.get_pad_index(),
                )
                self.normalizer = tensorizers["dense"].normalizer
                self.max_seq_len = jit.Attribute(max_seq_len, int)
                self.max_byte_len = jit.Attribute(max_byte_len, int)
                self.byte_offset_for_non_padding = jit.Attribute(
                    byte_offset_for_non_padding, int
                )
                self.pad_idx = jit.Attribute(input_vocab.get_pad_index(), int)
                self.model = traced_model
                self.output_layer = output_layer

            @jit.script_method
            def forward(
                self,
                texts: Optional[List[str]] = None,
                multi_texts: Optional[List[List[str]]] = None,
                tokens: Optional[List[List[str]]] = None,
                languages: Optional[List[str]] = None,
                dense_feat: Optional[List[List[float]]] = None,
            ):
                if tokens is None:
                    raise RuntimeError("tokens is required")
                if dense_feat is None:
                    raise RuntimeError("dense_feat is required")

                tokens = truncate_tokens(tokens, self.max_seq_len, self.vocab.pad_token)
                seq_lens = make_sequence_lengths(tokens)
                word_ids = self.vocab.lookup_indices_2d(tokens)
                word_ids = pad_2d(word_ids, seq_lens, self.pad_idx)
                token_bytes, _ = make_byte_inputs(
                    tokens, self.max_byte_len, self.byte_offset_for_non_padding
                )
                dense_feat = self.normalizer.normalize(dense_feat)
                logits = self.model(
                    torch.tensor(word_ids),
                    token_bytes,
                    torch.tensor(seq_lens),
                    torch.tensor(dense_feat, dtype=torch.float),
                )
                return self.output_layer(logits)

        return ModelWithDenseFeat() if "dense" in tensorizers else Model()




[docs]class DocRegressionModel(DocModel):
    """
    Model that's compatible with the new Model abstraction, and is configured for
    regression tasks (specifically for labels, predictions, and loss).
    """

[docs]    class Config(DocModel.Config):
        class RegressionModelInput(DocModel.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

        inputs: RegressionModelInput = RegressionModelInput()
        output_layer: RegressionOutputLayer.Config = RegressionOutputLayer.Config()


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        embedding = cls.create_embedding(config, tensorizers)
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )
        decoder = create_module(
            config.decoder, in_dim=representation.representation_dim, out_dim=1
        )
        output_layer = RegressionOutputLayer.from_config(config.output_layer)
        return cls(embedding, representation, decoder, output_layer)




[docs]class PersonalizedDocModel(DocModel):
    """
    DocModel that includes a user embedding which learns user features to produce
    personalized prediction. In this class, user-embedding is fed directly to
    the decoder (i.e., does not go through the encoders).
    """

[docs]    class Config(DocModel.Config):
        class PersonalizedModelInput(DocModel.Config.ModelInput):
            uid: Optional[UidTensorizer.Config] = UidTensorizer.Config()

        inputs: PersonalizedModelInput = PersonalizedModelInput()
        # user_embedding is a representation for a user and is jointly trained
        # with the model. Consider user ids as "words" to reuse WordEmbedding class.
        user_embedding: WordEmbedding.Config = WordEmbedding.Config()


[docs]    @classmethod
    def from_config(cls, config, tensorizers: Dict[str, Tensorizer]):
        model = super().from_config(config, tensorizers)

        user_embedding = create_module(
            config.user_embedding,
            tensorizer=tensorizers["uid"],
            init_from_saved_state=config.init_from_saved_state,
        )
        # Init user embeddings to be a same vector because we assume user features
        # are not too different from each other.
        emb_shape = user_embedding.word_embedding.weight.data.shape
        with torch.no_grad():
            user_embedding.word_embedding.weight.copy_(
                torch.rand(emb_shape[1]).repeat(emb_shape[0], 1)
            )

        labels = tensorizers["labels"].vocab
        decoder = cls.create_decoder(
            config,
            model.representation.representation_dim + user_embedding.embedding_dim,
            len(labels),
        )

        return cls(
            model.embedding,
            model.representation,
            decoder,
            model.output_layer,
            user_embedding,
        )


    def __init__(
        self,
        embedding: EmbeddingBase,
        representation: RepresentationBase,
        decoder: DecoderBase,
        output_layer: OutputLayerBase,
        user_embedding: Optional[EmbeddingBase] = None,
    ):
        super().__init__(embedding, representation, decoder, output_layer)
        self.user_embedding = user_embedding
        log_class_usage(__class__)

[docs]    def arrange_model_inputs(self, tensor_dict):
        model_inputs = super().arrange_model_inputs(tensor_dict)
        model_inputs += (tensor_dict["uid"],)
        return model_inputs


[docs]    def vocab_to_export(self, tensorizers):
        export_vocab = super().vocab_to_export(tensorizers)
        export_vocab["uid"] = list(tensorizers["uid"].vocab)
        return export_vocab


[docs]    def get_export_input_names(self, tensorizers):
        export_inputs_names = super().get_export_input_names(tensorizers)
        export_inputs_names += ["uid"]
        return export_inputs_names


[docs]    def torchscriptify(self, tensorizers, traced_model):
        raise NotImplementedError("This model is not jittable yet.")


[docs]    def forward(self, *inputs) -> List[torch.Tensor]:
        # Override forward() to include user_embedding layer explictily to the
        # computation of the forward propagation.
        embedding_input = inputs[: self.embedding.num_emb_modules]
        token_emb = self.embedding(*embedding_input)

        inputs, user_ids = inputs[:-1], inputs[-1]
        other_input = inputs[
            self.embedding.num_emb_modules : len(inputs)
            - self.decoder.num_decoder_modules
        ]
        input_representation = self.representation(token_emb, *other_input)

        # Some LSTM-based representations return states as (h0, c0).
        if isinstance(input_representation[-1], tuple):
            input_representation = input_representation[0]

        user_embeddings = self.user_embedding(user_ids)
        # Reduce dim from (batch_size, 1, emb_dim) to (batch_size, emb_dim).
        if user_embeddings.dim() == 3:
            user_embeddings = user_embeddings.squeeze(dim=1)

        decoder_inputs: tuple = ()
        if self.decoder.num_decoder_modules:
            decoder_inputs = inputs[-(self.decoder.num_decoder_modules) :]

        return self.decoder(
            input_representation, user_embeddings, *decoder_inputs
        )  # Return Tensor's dim = (batch_size, num_classes).






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.joint_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional, Union

import pytext.utils.cuda as cuda_util
import torch
from pytext.common.constants import SpecialTokens
from pytext.data.tensorizers import (
    FloatTensorizer,
    LabelTensorizer,
    SlotLabelTensorizer,
    TokenTensorizer,
)
from pytext.exporters.exporter import ModelExporter
from pytext.models.embeddings import WordEmbedding
from pytext.models.model import Model
from pytext.models.module import create_module
from pytext.models.representations.pass_through import PassThroughRepresentation
from pytext.utils.usage import log_class_usage

from .decoders import IntentSlotModelDecoder
from .embeddings import EmbeddingList
from .output_layers.intent_slot_output_layer import IntentSlotOutputLayer
from .representations.bilstm_doc_slot_attention import BiLSTMDocSlotAttention
from .representations.jointcnn_rep import (
    JointCNNRepresentation,
    SharedCNNRepresentation,
)


[docs]class IntentSlotModel(Model):
    """
    A joint intent-slot model. This is framed as a model to do document
    classification model and word tagging tasks where the embedding and text
    representation layers are shared for both tasks.

    The supported representation layers are based on bidirectional LSTM or CNN.

    It can be instantiated just like any other :class:`~Model`.

    This is in the new data handling design involving tensorizers; that is the
    difference between this and JointModel
    """

    __EXPANSIBLE__ = True

[docs]    class Config(Model.Config):
        class ModelInput(Model.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            word_labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config(
                allow_unknown=True
            )
            doc_labels: LabelTensorizer.Config = LabelTensorizer.Config(
                allow_unknown=True
            )
            doc_weight: Optional[FloatTensorizer.Config] = None
            word_weight: Optional[FloatTensorizer.Config] = None

        inputs: ModelInput = ModelInput()
        word_embedding: WordEmbedding.Config = WordEmbedding.Config()

        representation: Union[
            BiLSTMDocSlotAttention.Config,
            JointCNNRepresentation.Config,
            SharedCNNRepresentation.Config,
            PassThroughRepresentation.Config,
        ] = BiLSTMDocSlotAttention.Config()
        output_layer: IntentSlotOutputLayer.Config = IntentSlotOutputLayer.Config()
        decoder: IntentSlotModelDecoder.Config = IntentSlotModelDecoder.Config()
        default_doc_loss_weight: float = 0.2
        default_word_loss_weight: float = 0.5


    def __init__(
        self, default_doc_loss_weight, default_word_loss_weight, *args, **kwargs
    ):
        super().__init__(*args, **kwargs)
        # CRF module has parameters and it's forward function is not called in
        # model's forward function because of ONNX compatibility issue. This will
        # not work with DDP, thus setting find_unused_parameters to False to work
        # around, can be removed once DDP support params not used in model forward
        # function
        self.find_unused_parameters = False
        self.default_doc_loss_weight = default_doc_loss_weight
        self.default_word_loss_weight = default_word_loss_weight
        log_class_usage(__class__)

[docs]    @classmethod
    def create_embedding(cls, config, tensorizers):
        vocab = tensorizers["tokens"].vocab
        word_embedding = WordEmbedding(
            len(vocab),
            config.word_embedding.embed_dim,
            None,
            None,
            vocab.idx[SpecialTokens.UNK],
            [],
        )
        return EmbeddingList([word_embedding], concat=True)


[docs]    @classmethod
    def from_config(cls, config, tensorizers):
        word_labels = tensorizers["word_labels"].vocab
        doc_labels = tensorizers["doc_labels"].vocab

        embedding = cls.create_embedding(config, tensorizers)
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )

        decoder = create_module(
            config.decoder,
            in_dim_doc=representation.doc_representation_dim,
            in_dim_word=representation.word_representation_dim,
            out_dim_doc=len(doc_labels),
            out_dim_word=len(word_labels),
        )

        output_layer = create_module(
            config.output_layer, doc_labels=doc_labels, word_labels=word_labels
        )

        return cls(
            config.default_doc_loss_weight,
            config.default_word_loss_weight,
            embedding,
            representation,
            decoder,
            output_layer,
        )


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        return (tokens, seq_lens)


[docs]    def arrange_targets(self, tensor_dict):
        intent_tensor = tensor_dict["doc_labels"]
        slot_tensor = tensor_dict["word_labels"]
        return intent_tensor, slot_tensor


[docs]    def vocab_to_export(self, tensorizers):
        return {"tokens_vals": list(tensorizers["tokens"].vocab)}


[docs]    def get_export_input_names(self, tensorizers):
        return ["tokens_vals", "tokens_lens"]


[docs]    def get_export_output_names(self, tensorizers):
        return ["doc_scores", "word_scores"]


[docs]    def arrange_model_context(self, tensor_dict):
        context = self.get_weights_context(tensor_dict)
        context["seq_lens"] = tensor_dict["tokens"][1]
        return context


[docs]    def get_weights_context(self, tensor_dict):
        batch_size = tensor_dict["doc_labels"].size()[0]
        return {
            "doc_weight": tensor_dict.get(
                "doc_weight",
                cuda_util.tensor(
                    [self.default_doc_loss_weight] * batch_size, dtype=torch.float
                ),
            ),
            "word_weight": tensor_dict.get(
                "word_weight",
                cuda_util.tensor(
                    [self.default_word_loss_weight] * batch_size, dtype=torch.float
                ),
            ),
        }


[docs]    def caffe2_export(self, tensorizers, tensor_dict, path, export_onnx_path=None):
        exporter = ModelExporter(
            ModelExporter.Config(),
            self.get_export_input_names(tensorizers),
            self.arrange_model_inputs(tensor_dict),
            self.vocab_to_export(tensorizers),
            self.get_export_output_names(tensorizers),
        )
        return exporter.export_to_caffe2(self, path, export_onnx_path=export_onnx_path)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.masked_lm

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List

import torch
from fairseq.modules.transformer_sentence_encoder import init_bert_params
from pytext.common.constants import SpecialTokens, Stage
from pytext.config import ConfigBase
from pytext.data.bert_tensorizer import BERTTensorizerBase
from pytext.data.tensorizers import Tensorizer
from pytext.data.utils import Vocabulary
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.masking_utils import (
    MaskingStrategy,
    frequency_based_masking,
    random_masking,
)
from pytext.models.model import BaseModel
from pytext.models.module import create_module
from pytext.models.output_layers.lm_output_layer import LMOutputLayer
from pytext.models.representations.transformer_sentence_encoder import (
    TransformerSentenceEncoder,
)
from pytext.models.representations.transformer_sentence_encoder_base import (
    TransformerSentenceEncoderBase,
)
from pytext.utils.usage import log_class_usage


[docs]class MaskedLanguageModel(BaseModel):
    """Masked language model for BERT style pre-training."""

    SUPPORT_FP16_OPTIMIZER = True

[docs]    class Config(BaseModel.Config):
        class InputConfig(ConfigBase):
            tokens: BERTTensorizerBase.Config = BERTTensorizerBase.Config(
                max_seq_len=128
            )

        inputs: InputConfig = InputConfig()
        encoder: TransformerSentenceEncoderBase.Config = (
            TransformerSentenceEncoder.Config()
        )
        decoder: MLPDecoder.Config = MLPDecoder.Config()
        output_layer: LMOutputLayer.Config = LMOutputLayer.Config()
        mask_prob: float = 0.15
        mask_bos: bool = False
        # masking
        masking_strategy: MaskingStrategy = MaskingStrategy.RANDOM
        # tie weights determines whether the input embedding weights are used
        # in the output vocabulary projection as well
        tie_weights: bool = True


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        token_tensorizer = tensorizers["tokens"]
        vocab = token_tensorizer.vocab

        encoder = create_module(
            config.encoder,
            output_encoded_layers=True,
            padding_idx=vocab.get_pad_index(),
            vocab_size=vocab.__len__(),
        )
        decoder = create_module(
            config.decoder, in_dim=encoder.representation_dim, out_dim=len(vocab)
        )
        if getattr(config.encoder, "apply_bert_init", False):
            decoder.apply(init_bert_params)
        # if weights are not shared then we need to ensure that the decoder
        # params are initialized in the same was as the encoder params
        if config.tie_weights:
            list(decoder.mlp.modules())[-1].weight = encoder._embedding().weight

        output_layer = create_module(config.output_layer, labels=vocab)
        return cls(
            encoder,
            decoder,
            output_layer,
            token_tensorizer,
            vocab,
            mask_prob=config.mask_prob,
            mask_bos=config.mask_bos,
            masking_strategy=config.masking_strategy,
        )


    def __init__(
        self,
        encoder: TransformerSentenceEncoderBase,
        decoder: MLPDecoder,
        output_layer: LMOutputLayer,
        token_tensorizer: BERTTensorizerBase,
        vocab: Vocabulary,
        mask_prob: float = Config.mask_prob,
        mask_bos: float = Config.mask_bos,
        masking_strategy: MaskingStrategy = Config.masking_strategy,
        stage: Stage = Stage.TRAIN,
    ) -> None:
        super().__init__(stage=stage)
        self.encoder = encoder
        self.decoder = decoder
        self.module_list = [encoder, decoder]
        self.output_layer = output_layer
        self.token_tensorizer = token_tensorizer
        self.vocab = vocab
        self.mask_prob = mask_prob
        self.mask_bos = mask_bos
        self.stage = stage
        self.masking_strategy = masking_strategy

        # initialize the frequency based sampling weights if these will be used
        self.token_sampling_weights = None
        if self.masking_strategy == MaskingStrategy.FREQUENCY:
            self.token_sampling_weights = [x ** -0.5 for x in self.vocab.counts]

            # Set probability of masking special tokens to be very low, since it doesn't
            # make sense to use them for MLM (unless there are no other tokens in the
            # the batch).
            tokens_to_avoid_masking = [
                SpecialTokens.PAD,
                SpecialTokens.UNK,
                SpecialTokens.MASK,
            ]
            if not self.mask_bos:
                tokens_to_avoid_masking.extend([SpecialTokens.BOS, SpecialTokens.EOS])
            for token in tokens_to_avoid_masking:
                token_idx = self.vocab.idx.get(token)
                if token_idx is not None:
                    self.token_sampling_weights[token_idx] = 1e-20
        log_class_usage(__class__)

[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, *other = tensor_dict["tokens"]
        self.mask, self.pad_mask, mask_mask, rand_mask = self._get_mask(tokens)
        masked_tokens = self._mask_input(
            tokens, mask_mask, self.vocab.idx[SpecialTokens.MASK]
        )
        masked_tokens = self._mask_input(
            masked_tokens, rand_mask, torch.randint_like(tokens, high=len(self.vocab))
        )
        return (masked_tokens,) + tuple(other)


[docs]    def arrange_targets(self, tensor_dict):
        tokens, *other = tensor_dict["tokens"]
        masked_target = self._mask_output(tokens, self.mask)
        # (masked targets, #predicted tokens, #input tokens)
        return masked_target, self.mask.sum(-1), self.pad_mask.sum(-1)


[docs]    def forward(self, *inputs) -> List[torch.Tensor]:
        encoded_layers, _ = self.encoder(inputs)
        return self.decoder(encoded_layers[-1][self.mask.bool(), :])


    def _select_tokens_to_mask(
        self, tokens: torch.Tensor, mask_prob: float
    ) -> torch.tensor:
        if self.masking_strategy == MaskingStrategy.RANDOM:
            mask = random_masking(tokens, mask_prob)
            if not self.mask_bos:
                bos_idx = self.vocab.idx[self.token_tensorizer.bos_token]
                mask *= (tokens != bos_idx).long()
            return mask
        elif self.masking_strategy == MaskingStrategy.FREQUENCY:
            return frequency_based_masking(
                tokens, self.token_sampling_weights, mask_prob
            )
        else:
            raise NotImplementedError(
                "Specified Masking Strategy isnt currently implemented."
            )

    def _get_mask(self, tokens):
        mask = self._select_tokens_to_mask(tokens, self.mask_prob)
        pad_mask = (tokens != self.vocab.get_pad_index()).long()
        mask *= pad_mask
        if not mask.byte().any():
            # Keep one masked token to avoid failure in the loss calculation.
            mask[0, 0] = 1

        probs = torch.rand_like(tokens, dtype=torch.float)
        rand_mask = (probs < 0.1).long() * mask
        mask_mask = (probs >= 0.2).long() * mask
        return mask, pad_mask, mask_mask, rand_mask

    def _mask_input(self, tokens, mask, replacement):
        return tokens * (1 - mask) + replacement * mask

    def _mask_output(self, tokens, mask):
        return torch.masked_select(tokens, mask.bool())





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.masking_utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum

import numpy as np
import torch


[docs]class MaskingStrategy(Enum):
    RANDOM = "random"
    FREQUENCY = "frequency_based"



[docs]def random_masking(tokens: torch.tensor, mask_prob: float) -> torch.Tensor:
    """
    Function to mask tokens randomly.

    Inputs:
        1) tokens: Tensor with token ids of shape (batch_size x seq_len)
        2) mask_prob: Probability of masking a particular token

    Outputs:
        mask: Tensor with same shape as input tokens (batch_size x seq_len)
            with masked  tokens represented by a 1 and everything else as 0.
    """
    batch_size, seq_len = tokens.size()
    num_masked_per_seq = int(seq_len * mask_prob)

    mask = np.zeros((batch_size, seq_len), dtype=np.int_)
    mask[:, :num_masked_per_seq] = 1
    for row in mask:
        np.random.shuffle(row)
    mask = torch.from_numpy(mask).to(tokens.device)
    return mask



[docs]def frequency_based_masking(
    tokens: torch.tensor, token_sampling_weights: np.ndarray, mask_prob: float
) -> torch.Tensor:
    """
    Function to mask tokens based on frequency.

    Inputs:
        1) tokens: Tensor with token ids of shape (batch_size x seq_len)
        2) token_sampling_weights: numpy array with shape (batch_size x seq_len)
            and each element representing the sampling weight assicated with
            the corresponding token in tokens
        3) mask_prob: Probability of masking a particular token

    Outputs:
        mask: Tensor with same shape as input tokens (batch_size x seq_len)
            with masked  tokens represented by a 1 and everything else as 0.
    """
    batch_size, seq_len = tokens.size()
    num_masked_per_batch = int(batch_size * seq_len * mask_prob)

    indices = tokens.cpu().numpy().flatten()

    # get the weights associated with each token
    weights = np.take(token_sampling_weights, indices)

    # sample tokens based on the computed weights
    tokens_to_mask = np.random.choice(
        len(weights), num_masked_per_batch, replace=False, p=weights / weights.sum()
    )
    mask = torch.zeros(batch_size * seq_len)
    mask[tokens_to_mask] = 1
    mask = mask.view(batch_size, seq_len).long().to(tokens.device)
    return mask





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import os
from typing import Dict, List, Union

import torch
import torch.jit
import torch.nn as nn
from pytext.common.constants import Stage
from pytext.config.component import Component, ComponentType
from pytext.config.doc_classification import ModelInput
from pytext.config.field_config import FeatureConfig
from pytext.config.pytext_config import ConfigBase, ConfigBaseMeta
from pytext.config.serialize import _is_optional
from pytext.data import CommonMetadata
from pytext.data.tensorizers import Tensorizer
from pytext.models.module import create_module
from pytext.utils.file_io import PathManager
from pytext.utils.path import is_absolute_path
from pytext.utils.precision import maybe_float
from pytext.utils.usage import log_class_usage
from torch.jit import quantized

from .decoders import DecoderBase
from .embeddings import EmbeddingBase, EmbeddingList
from .output_layers import OutputLayerBase
from .representations.representation_base import RepresentationBase


def _assert_tensorizer_type(t):
    if t is not type(None) and not issubclass(t, Tensorizer.Config):
        raise TypeError(
            f"ModelInput configuration should only include tensorizers: {t}"
        )


[docs]class ModelInputMeta(ConfigBaseMeta):
    def __new__(metacls, typename, bases, namespace):
        annotations = namespace.get("__annotations__", {})
        for t in annotations.values():
            if getattr(t, "__origin__", "") is Union:
                for ut in t.__args__:
                    _assert_tensorizer_type(ut)
            else:
                _assert_tensorizer_type(t)
        return super().__new__(metacls, typename, bases, namespace)



[docs]class ModelInputBase(ConfigBase, metaclass=ModelInputMeta):
    """Base class for model inputs."""



[docs]class BaseModel(nn.Module, Component):
    """
    Base model class which inherits from nn.Module. Also has a stage flag to
    indicate it's in `train`, `eval`, or `test` stage.
    This is because the built-in train/eval flag in PyTorch can't distinguish eval
    and test, which is required to support some use cases.
    """

    __EXPANSIBLE__ = True
    __COMPONENT_TYPE__ = ComponentType.MODEL

    SUPPORT_FP16_OPTIMIZER = False

[docs]    class Config(Component.Config):
        class ModelInput(ModelInputBase):
            pass

        inputs: ModelInput = ModelInput()


    def __init__(self, stage: Stage = Stage.TRAIN) -> None:
        nn.Module.__init__(self)
        self.stage = stage
        self.module_list: List[nn.Module] = []
        self.find_unused_parameters = True
        if self.__class__ != __class__:
            # Only log usage for derived classes
            # This suppresses logs when BaseModel is only used as default value
            log_class_usage(__class__)
            log_class_usage(self.__class__)

[docs]    def train(self, mode=True):
        """Override to explicitly maintain the stage (train, eval, test)."""
        super().train(mode)
        self.stage = Stage.TRAIN


[docs]    def eval(self, stage=Stage.TEST):
        """Override to explicitly maintain the stage (train, eval, test)."""
        super().eval()
        self.stage = stage


[docs]    def contextualize(self, context):
        """Add additional context into model. `context` can be anything that
        helps maintaining/updating state. For example, it is used by
        :class:`~DisjointMultitaskModel` for changing the task that should be
        trained with a given iterator.
        """
        self.context = context


[docs]    def get_loss(self, logit, target, context):
        return self.output_layer.get_loss(logit, target, context)


[docs]    def get_pred(self, logit, target=None, context=None, *args):
        return self.output_layer.get_pred(logit, target, context)


[docs]    def save_modules(self, base_path: str = "", suffix: str = ""):
        """Save each sub-module in separate files for reusing later."""

        def save(module):
            save_path = getattr(module, "save_path", None)
            if save_path:
                if is_absolute_path(save_path):
                    path = save_path + suffix
                else:
                    path = os.path.join(base_path, save_path + suffix)
                print(f"Saving state of module {type(module).__name__} to {path} ...")
                with PathManager.open(path, "wb") as save_file:
                    if isinstance(module, torch.jit.ScriptModule):
                        module.save(save_file)
                    else:
                        torch.save(module.state_dict(), save_file)

        self.apply(save)


[docs]    def prepare_for_onnx_export_(self, **kwargs):
        """Make model exportable via ONNX trace."""

        def apply_prepare_for_onnx_export_(module):
            if module != self and hasattr(module, "prepare_for_onnx_export_"):
                module.prepare_for_onnx_export_(**kwargs)

        self.apply(apply_prepare_for_onnx_export_)


[docs]    def quantize(self):
        """Quantize the model during export."""
        # by default only quantize the linear modules, override this method if your
        # model wants other modules quantized.
        # By default we dynamic quantize Linear for PyText models.
        # Todo: we can also add quantized torch.nn.LSTM/GRU support in the future.
        torch.quantization.quantize_dynamic(
            self, {torch.nn.Linear, torch.nn.LSTM}, dtype=torch.qint8, inplace=True
        )


    ##################################
    #    New Model functions         #
    ##################################
    # TODO: add back after migration
    # @classmethod
    # def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
    #     raise NotImplementedError
[docs]    @classmethod
    def train_batch(cls, model, batch, state=None):
        # This is a class method so that it works when model is a DistributedModel
        # wrapper. Otherwise the forward call here skips the DDP forward call.

        # Forward pass through the network.
        model_inputs = model.arrange_model_inputs(batch)
        model_context = model.arrange_model_context(batch)
        targets = model.arrange_targets(batch)
        model_outputs = model(*model_inputs)

        # Add stage to context.
        if state:
            if model_context is None:
                model_context = {"stage": state.stage}
            else:
                model_context["stage"] = state.stage

        # Compute loss and predictions.
        loss = maybe_float(model.get_loss(model_outputs, targets, model_context))
        predictions, scores = model.get_pred(model_outputs, context=model_context)

        # Pack results and return them.
        metric_data = (predictions, targets, scores, loss, model_inputs)
        return loss, metric_data


[docs]    def arrange_model_inputs(self, tensor_dict):
        # should raise NotImplementedError after migration is done
        pass


[docs]    def arrange_targets(self, tensor_dict):
        # should raise NotImplementedError after migration is done
        pass


[docs]    def arrange_model_context(self, tensor_dict):
        # should raise NotImplementedError after migration is done
        return None


[docs]    def onnx_trace_input(self, tensor_dict):
        # default behavior is the same as getting model inputs
        return self.arrange_model_inputs(tensor_dict)


[docs]    def trace(self, inputs):
        return torch.jit.trace(self, inputs)


[docs]    def caffe2_export(self, tensorizers, tensor_dict, path, export_onnx_path=None):
        pass


[docs]    def arrange_caffe2_model_inputs(self, tensor_dict):
        """
        Generate inputs for exported caffe2 model, default behavior is flatten the
        input tuples
        """
        model_inputs = self.arrange_model_inputs(tensor_dict)
        flat_model_inputs = []
        for model_input in model_inputs:
            if isinstance(model_input, tuple):
                flat_model_inputs.extend(model_input)
            else:
                flat_model_inputs.append(model_input)
        return flat_model_inputs


[docs]    def get_num_examples_from_batch(self, batch):
        pass




[docs]class Model(BaseModel):
    """
    Generic single-task model class that expects four components:

    1. `Embedding`
    2. `Representation`
    3. `Decoder`
    4. `Output Layer`

    Forward pass: `embedding -> representation -> decoder -> output_layer`

    These four components have specific responsibilities as described below.

    `Embedding` layer should implement the way to represent each token in the
    input text. It can be as simple as just token/word embedding or can be
    composed of multiple ways to represent a token, e.g., word embedding,
    character embedding, etc.

    `Representation` layer should implement the way to encode the entire input
    text such that the output vector(s) can be used by decoder to produce logits.
    There is no restriction on the number of inputs it should encode. There is
    also not restriction on the number of ways to encode input.

    `Decoder` layer should implement the way to consume the output of model's
    representation and produce logits that can be used by the output layer to
    compute loss or generate predictions (and prediction scores/confidence)

    `Output layer` should implement the way loss computation is done as well as
    the logic to generate predictions from the logits.

    Let us discuss the joint intent-slot model as a case to go over these layers.
    The model predicts intent of input utterance and the slots in the utterance.
    (Refer to :doc:`/atis_tutorial` for details about intent-slot model.)

    1. :class:`~EmbeddingList` layer is tasked with representing tokens. To do so we
       can use learnable word embedding table in conjunction with learnable character
       embedding table that are distilled to token level representation using CNN and
       pooling.
       Note: This class is meant to be reused by all models. It acts as a container
       of all the different ways of representing a token/word.
    2. :class:`~BiLSTMDocSlotAttention` is tasked with encoding the embedded input
       string for intent classification and slot filling. In order to do that it has a
       shared bidirectional LSTM layer followed by separate attention layers for
       document level attention and word level attention. Finally it produces two
       vectors per utterance.
    3. :class:`~IntentSlotModelDecoder` accepts the two input vectors from
       `BiLSTMDocSlotAttention` and produces logits for intent classification and
       slot filling. Conditioned on a flag it can also use the probabilities from
       intent classification for slot filling.
    4. :class:`~IntentSlotOutputLayer` implements the logic behind computing loss and
       prediction, as well as, how to export this layer to export to Caffe2. This is
       used by model exporter as a post-processing Caffe2 operator.


    Args:
        embedding (EmbeddingBase): Description of parameter `embedding`.
        representation (RepresentationBase): Description of parameter `representation`.
        decoder (DecoderBase): Description of parameter `decoder`.
        output_layer (OutputLayerBase): Description of parameter `output_layer`.

    Attributes:
        embedding
        representation
        decoder
        output_layer

    """

    __EXPANSIBLE__ = True

[docs]    class Config(BaseModel.Config):
        representation = None
        decoder = None
        output_layer = None
        # This config flag tells the model whether its parameters are being
        # loaded from saved state, hence it can skip certain initialization
        # steps such as loading pre-trained embeddings from file.
        #
        # TODO (geoffreygoh): Using config for such a purpose is really a hack,
        # and the alternative is either to pickle model objects directly so we
        # can skip initialization, or to pass this flag as an additional param
        # to create_model (which will involve changing from_config method of
        # every model in the repository). Clean this up once the above pickling
        # solution is fully explored.
        init_from_saved_state = False


    def __init__(
        self,
        embedding: EmbeddingBase,
        representation: RepresentationBase,
        decoder: DecoderBase,
        output_layer: OutputLayerBase,
    ) -> None:
        super().__init__()
        self.embedding = embedding
        self.representation = representation
        self.decoder = decoder
        self.output_layer = output_layer
        log_class_usage(__class__)

[docs]    @classmethod
    def create_sub_embs(
        cls, emb_config: FeatureConfig, metadata: CommonMetadata
    ) -> Dict[str, EmbeddingBase]:
        """
        Creates the embedding modules defined in the `emb_config`.

        Args:
            emb_config (FeatureConfig): Object containing all the sub-embedding
                configurations.
            metadata (CommonMetadata): Object containing features and label metadata.

        Returns:
            Dict[str, EmbeddingBase]: Named dictionary of embedding modules.

        """
        sub_emb_module_dict = {}
        for name, config in emb_config._asdict().items():
            if issubclass(getattr(config, "__COMPONENT__", object), EmbeddingBase):
                sub_emb_module_dict[name] = create_module(
                    config, metadata=metadata.features[name]
                )
            else:
                print(f"{name} is not a config of embedding, skipping")
        return sub_emb_module_dict


[docs]    @classmethod
    def compose_embedding(
        cls, sub_emb_module_dict: Dict[str, EmbeddingBase], metadata
    ) -> EmbeddingList:
        """Default implementation is to compose an instance of
        :class:`~EmbeddingList` with all the sub-embedding modules. You should
        override this class method if you want to implement a specific way to
        embed tokens/words.

        Args:
            sub_emb_module_dict (Dict[str, EmbeddingBase]): Named dictionary of
                embedding modules each of which implement a way to embed/encode
                a token.

        Returns:
            EmbeddingList: An instance of :class:`~EmbeddingList`.

        """
        return EmbeddingList(sub_emb_module_dict.values(), concat=True)


[docs]    @classmethod
    def create_embedding(cls, feat_config: FeatureConfig, metadata: CommonMetadata):
        sub_emb_module_dict = cls.create_sub_embs(feat_config, metadata)
        emb_module = cls.compose_embedding(sub_emb_module_dict, metadata)
        emb_module.config = feat_config
        return emb_module


[docs]    @classmethod
    def from_config(
        cls, config: Config, feat_config: FeatureConfig, metadata: CommonMetadata
    ):
        embedding = create_module(
            feat_config, create_fn=cls.create_embedding, metadata=metadata
        )
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )
        # Find all inputs for the decoder layer
        decoder_in_dim = representation.representation_dim
        decoder_input_features_count = 0
        for decoder_feat in (ModelInput.DENSE_FEAT,):  # Only 1 right now.
            if getattr(feat_config, decoder_feat, False):
                decoder_input_features_count += 1
                decoder_in_dim += getattr(feat_config, ModelInput.DENSE_FEAT).dim
        decoder = create_module(
            config.decoder, in_dim=decoder_in_dim, out_dim=metadata.target.vocab_size
        )
        decoder.num_decoder_modules = decoder_input_features_count
        output_layer = create_module(config.output_layer, metadata.target)
        return cls(embedding, representation, decoder, output_layer)


[docs]    def forward(self, *inputs) -> List[torch.Tensor]:
        embedding_input = inputs[: self.embedding.num_emb_modules]
        token_emb = self.embedding(*embedding_input)
        other_input = inputs[
            self.embedding.num_emb_modules : len(inputs)
            - self.decoder.num_decoder_modules
        ]
        input_representation = self.representation(token_emb, *other_input)
        if not isinstance(input_representation, (list, tuple)):
            input_representation = [input_representation]
        elif isinstance(input_representation[-1], tuple):
            # since some lstm based representations return states as (h0, c0)
            input_representation = input_representation[:-1]
        decoder_inputs: tuple = ()
        if self.decoder.num_decoder_modules:
            decoder_inputs = inputs[-(self.decoder.num_decoder_modules) :]
        return self.decoder(
            *input_representation, *decoder_inputs
        )  # returned Tensor's dim = (batch_size, num_classes)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.module

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import zipfile
from typing import Dict

import torch
import torch.jit
import torch.nn as nn
from pytext.config.component import Component, ComponentType, create_component
from pytext.config.module_config import ModuleConfig
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage


SHARED_MODULE_REGISTRY: Dict[str, torch.nn.Module] = {}


def _create_module_from_registry(module_config, *args, **kwargs):
    return create_component(ComponentType.MODULE, module_config, *args, **kwargs)


[docs]def create_module(
    module_config, *args, create_fn=_create_module_from_registry, **kwargs
):
    """Create module object given the module's config object. It depends on the
    global shared module registry. Hence, your module must be available for the
    registry. This entails that your module must be imported somewhere in the
    code path during module creation (ideally in your model class) for the module
    to be visible for registry.

    Args:
        module_config (type): Module config object.
        create_fn (type): The function to use for creating the module. Use this
            parameter if your module creation requires custom code and pass your
            function here. Defaults to `_create_module_from_registry()`.

    Returns:
        type: Description of returned object.

    """
    # the first module with a given shared_module_key and type is saved in
    # SHARED_MODULE_REGISTRY.  The rest will reuse the saved module and thus
    # share parameters.
    shared_module_key = getattr(module_config, "shared_module_key", None)
    typed_shared_module_key = (shared_module_key, type(module_config))
    load_path = getattr(module_config, "load_path", None)
    module = SHARED_MODULE_REGISTRY.get(typed_shared_module_key)

    if not module:
        if load_path:
            with PathManager.open(load_path, "rb") as load_file:
                loaded_module = torch.load(load_file, map_location="cpu")

            if isinstance(loaded_module, dict):
                # Loaded module is a state dict
                module = create_fn(module_config, *args, **kwargs)
                module.load_state_dict(loaded_module)
            else:
                # Loaded module is a torchscripted module
                module = loaded_module

            name = type(module).__name__
            print(f"Loaded state of module {name} from {load_path} ...")

        else:
            module = create_fn(module_config, *args, **kwargs)

    name = type(module).__name__
    if getattr(module_config, "freeze", False):
        print(f"Freezing the parameters of module {name} ...")
        module.freeze()
    if shared_module_key:
        SHARED_MODULE_REGISTRY[typed_shared_module_key] = module
    module.save_path = getattr(module_config, "save_path", None)
    return module



[docs]class Module(nn.Module, Component):
    """Generic module class that serves as base class for all PyText modules.

    Args:
        config (type): Module's `config` object. Specific contents of this object
            depends on the module. Defaults to None.

    """

    Config = ModuleConfig

    __COMPONENT_TYPE__ = ComponentType.MODULE

    def __init__(self, config=None) -> None:
        nn.Module.__init__(self)
        Component.__init__(self, config)
        log_class_usage(__class__)

[docs]    def freeze(self) -> None:
        for param in self.parameters():
            param.requires_grad = False






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.pair_classification_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools
import os
from typing import Dict, List, Tuple, Union

import torch
import torch.nn as nn
from pytext.data.tensorizers import LabelTensorizer, Tensorizer, TokenTensorizer
from pytext.models.decoders import DecoderBase
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.embeddings import EmbeddingBase, EmbeddingList, WordEmbedding
from pytext.models.model import BaseModel
from pytext.models.module import create_module
from pytext.models.output_layers import (
    ClassificationOutputLayer,
    OutputLayerBase,
    PairwiseCosineDistanceOutputLayer,
)
from pytext.models.representations.bilstm_doc_attention import BiLSTMDocAttention
from pytext.models.representations.docnn import DocNNRepresentation
from pytext.models.representations.representation_base import RepresentationBase
from pytext.utils.file_io import PathManager
from scipy.special import comb


[docs]class BasePairwiseModel(BaseModel):
    """
    A base classification model that scores a pair of texts.

    Subclasses need to implement the from_config, forward and save_modules.
    """

    __EXPANSIBLE__ = True

[docs]    class Config(BaseModel.Config):
        decoder: MLPDecoder.Config = MLPDecoder.Config()
        output_layer: Union[
            ClassificationOutputLayer.Config, PairwiseCosineDistanceOutputLayer.Config
        ] = ClassificationOutputLayer.Config()
        encode_relations: bool = True


    def __init__(
        self,
        decoder: DecoderBase,
        output_layer: OutputLayerBase,
        encode_relations: bool,
    ) -> None:
        super().__init__()
        self.decoder = decoder
        self.output_layer = output_layer
        self.encode_relations = encode_relations
        self.use_cosine_sim = isinstance(
            output_layer, PairwiseCosineDistanceOutputLayer
        )

[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        raise NotImplementedError


[docs]    def forward(
        self, input1: Tuple[torch.Tensor, ...], input2: Tuple[torch.Tensor, ...]
    ):
        raise NotImplementedError


[docs]    def save_modules(self, base_path: str = "", suffix: str = ""):
        raise NotImplementedError


    @classmethod
    def _create_decoder(
        cls,
        config: MLPDecoder.Config,
        representations: nn.ModuleList,
        tensorizers: Dict[str, Tensorizer],
    ):
        decoder = None
        if config.decoder:
            num_reps = len(representations)
            rep_dim = representations[0].representation_dim
            decoder_in_dim = num_reps * rep_dim
            if config.encode_relations:
                decoder_in_dim += 2 * comb(num_reps, 2, exact=True) * rep_dim

            decoder = create_module(
                config.decoder,
                in_dim=decoder_in_dim,
                out_dim=len(tensorizers["labels"].vocab),
            )
        return decoder

    @classmethod
    def _encode_relations(cls, encodings: List[torch.Tensor]) -> List[torch.Tensor]:
        for rep_l, rep_r in itertools.combinations(encodings, 2):
            encodings.append(torch.abs(rep_l - rep_r))
            encodings.append(rep_l * rep_r)
        return encodings

    def _save_modules(self, modules: Dict[str, nn.Module], base_path: str, suffix: str):
        super().save_modules(base_path, suffix)
        # Special case to also save the multi-representations separately, if needed.
        for key, module in modules.items():
            if getattr(module.config, "save_path", None):
                path = f"{module.config.save_path}-{key}{suffix}"
                if base_path:
                    path = os.path.join(base_path, path)
                print(
                    f"Saving state of module {type(module).__name__} " f"to {path} ..."
                )
                with PathManager.open(path, "wb") as save_file:
                    if isinstance(module, torch.jit.ScriptModule):
                        module.save(save_file)
                    else:
                        torch.save(module.state_dict(), save_file)



[docs]class PairwiseModel(BasePairwiseModel):
    """
    A classification model that scores a pair of texts, for example, a model for
    natural language inference.

    The model shares embedding space (so it doesn't support
    pairs of texts where left and right are in different languages). It uses
    bidirectional LSTM or CNN to represent the two documents, and concatenates
    them along with their absolute difference and elementwise product. This
    concatenated pair representation is passed to a multi-layer perceptron to
    decode to label/target space.

    See https://arxiv.org/pdf/1705.02364.pdf for more details.

    It can be instantiated just like any other :class:`~Model`.
    """

    EMBEDDINGS = ["embedding"]
    INPUTS_PAIR = [["tokens1"], ["tokens2"]]

[docs]    class Config(BasePairwiseModel.Config):
        """
        Attributes:
            encode_relations (bool): if `false`, return the concatenation of the two
                representations; if `true`, also concatenate their pairwise absolute
                difference and pairwise elementwise product (à la arXiv:1705.02364).
                Default: `true`.
            tied_representation: whether to use the same representation, with
              tied weights, for all the input subrepresentations. Default: `true`.
        """

        class ModelInput(BasePairwiseModel.Config.ModelInput):
            tokens1: TokenTensorizer.Config = TokenTensorizer.Config(column="text1")
            tokens2: TokenTensorizer.Config = TokenTensorizer.Config(column="text2")
            labels: LabelTensorizer.Config = LabelTensorizer.Config()

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()
        representation: Union[
            BiLSTMDocAttention.Config, DocNNRepresentation.Config
        ] = BiLSTMDocAttention.Config()
        shared_representations: bool = True


    def __init__(
        self,
        embeddings: nn.ModuleList,
        representations: nn.ModuleList,
        decoder: MLPDecoder,
        output_layer: ClassificationOutputLayer,
        encode_relations: bool,
        shared_representations: bool,
    ) -> None:
        super().__init__(decoder, output_layer, encode_relations)
        self.embeddings = embeddings
        self.representations = representations
        self.shared_representations = shared_representations

    # from_config and helper function
    @classmethod
    def _create_embedding(cls, config, tensorizer) -> EmbeddingBase:
        return create_module(config, None, tensorizer)

    @classmethod
    def _create_embeddings(
        cls, config: Config, tensorizers: Dict[str, Tensorizer]
    ) -> nn.ModuleList:
        embeddings = []
        for inputs in cls.INPUTS_PAIR:
            embedding_list = []
            for emb, input in zip(cls.EMBEDDINGS, inputs):
                if hasattr(config, emb) and input in tensorizers:
                    embedding_list.append(
                        cls._create_embedding(getattr(config, emb), tensorizers[input])
                    )

            if len(embedding_list) == 1:
                embeddings.append(embedding_list[0])
            else:
                embeddings.append(EmbeddingList(embeddings=embedding_list, concat=True))
        return nn.ModuleList(embeddings)

    @classmethod
    def _create_representations(cls, config: Config, embeddings: nn.ModuleList):
        if config.shared_representations:
            # create representation once and used for all embeddings
            embedding_dim = embeddings[0].embedding_dim
            representations = nn.ModuleList(
                itertools.repeat(
                    create_module(config.representation, embed_dim=embedding_dim),
                    len(embeddings),
                )
            )
        else:
            representations = nn.ModuleList(
                [
                    create_module(
                        config.representation, embed_dim=embedding.embedding_dim
                    )
                    for embedding in embeddings
                ]
            )
        return representations

[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        embeddings = cls._create_embeddings(config, tensorizers)
        representations = cls._create_representations(config, embeddings)
        decoder = cls._create_decoder(config, representations, tensorizers)
        output_layer = create_module(
            config.output_layer, labels=tensorizers["labels"].vocab
        )
        return cls(
            embeddings,
            representations,
            decoder,
            output_layer,
            config.encode_relations,
            config.shared_representations,
        )


[docs]    def arrange_model_inputs(self, tensor_dict):
        return tensor_dict["tokens1"][:2], tensor_dict["tokens2"][:2]


[docs]    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]


    # _encode and helper functions
    @classmethod
    def _represent_helper(
        cls, rep: RepresentationBase, embs: torch.Tensor, lens: torch.Tensor
    ) -> torch.Tensor:
        representation = rep(embs, lens)
        if isinstance(representation, tuple):
            return representation[0]
        return representation

    @classmethod
    def _represent_sort(
        cls,
        embeddings: List[torch.Tensor],
        lengths: List[torch.Tensor],
        represention_modules: nn.ModuleList,
    ) -> List[torch.Tensor]:
        """
        Apply the representations computations in `self.representations` to the
        sentence representations in `embeddings`.
        Internally, it sorts the sentences in `embeddings` by the number
        of tokens for packing efficiency, where the number of tokens is in `lengths`,
        and undoes the sort after applying the representations to preserve the
        original ordering of sentences. Assumes that the leftmost sentences are
        already sorted by number of tokens.
        """
        if isinstance(represention_modules[0], BiLSTMDocAttention):
            # The leftmost inputs already come sorted by length. The others need to
            # be sorted as well, for packing. We do it manually.
            sorted_inputs = [(embeddings[0], lengths[0])]
            sorted_indices = [None]
            for embs, lens in zip(embeddings[1:], lengths[1:]):
                lens_sorted, sorted_idx = lens.sort(descending=True)
                embs_sorted = embs[sorted_idx]
                sorted_inputs.append((embs_sorted, lens_sorted))
                sorted_indices.append(sorted_idx)

            representations = [
                cls._represent_helper(rep, embs, lens)
                for rep, (embs, lens) in zip(represention_modules, sorted_inputs)
            ]

            # Put the inputs back in the original order, so they still match up to
            # each other as well as the targets.
            unsorted_representations = [representations[0]]
            for sorted_idx, rep in zip(sorted_indices[1:], representations[1:]):
                _, unsorted_idx = sorted_idx.sort()
                unsorted_representations.append(rep[unsorted_idx])
            return unsorted_representations
        else:
            return [
                cls._represent_helper(rep, embs, lens)
                for rep, (embs, lens) in zip(
                    represention_modules, zip(embeddings, lengths)
                )
            ]

    def _represent(self, embeddings: List[torch.Tensor], seq_lens: List[torch.Tensor]):
        representations = self._represent_sort(
            embeddings, seq_lens, self.representations
        )
        if self.encode_relations:
            representations = self._encode_relations(representations)
        return torch.cat(representations, -1)

[docs]    def forward(
        self, input1: Tuple[torch.Tensor, ...], input2: Tuple[torch.Tensor, ...]
    ) -> torch.Tensor:
        token_tups, seq_lens = (input1[:-1], input2[:-1]), (input1[-1], input2[-1])
        embeddings = [
            emb(*token_tup) for emb, token_tup in zip(self.embeddings, token_tups)
        ]
        representation = self._represent(embeddings, seq_lens)
        return self.decoder(representation)


[docs]    def save_modules(self, base_path: str = "", suffix: str = ""):
        modules = {}
        if not self.shared_representations:
            # need to save all representations
            modules = {f"rep{i + 1}": rep for i, rep in enumerate(self.representations)}
        self._save_modules(modules, base_path, suffix)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.query_document_pairwise_ranking_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Tuple

import torch
import torch.nn as nn
from pytext.data.tensorizers import Tensorizer, TokenTensorizer, VocabBuilder
from pytext.models.decoders.mlp_decoder_query_response import MLPDecoderQueryResponse
from pytext.models.model import Model
from pytext.models.module import create_module
from pytext.models.output_layers import PairwiseRankingOutputLayer
from pytext.models.pair_classification_model import PairwiseModel


[docs]class QueryDocPairwiseRankingModel(PairwiseModel):
    """Pairwise ranking model
    This model takes in a query, and two responses (pos_response and neg_response)
    It passes representations of the query and the two responses to a decoder
    pos_response should be ranked higher than neg_response - this is ensured by training
    with a ranking hinge loss function
    """

[docs]    class Config(PairwiseModel.Config):
        class ModelInput(Model.Config.ModelInput):
            pos_response: TokenTensorizer.Config = TokenTensorizer.Config(
                column="pos_response"
            )
            neg_response: TokenTensorizer.Config = TokenTensorizer.Config(
                column="neg_response"
            )
            query: TokenTensorizer.Config = TokenTensorizer.Config(column="query")

        inputs: ModelInput = ModelInput()
        decoder: MLPDecoderQueryResponse.Config = MLPDecoderQueryResponse.Config()
        output_layer: PairwiseRankingOutputLayer.Config = (
            PairwiseRankingOutputLayer.Config()
        )
        decoder_output_dim: int = 64


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        # merge tensorizer vocab
        vocab_builder = VocabBuilder()
        for tensorizer in tensorizers.values():
            vocab_builder.add_all(tensorizer.vocab.counts)
        merged_vocab = vocab_builder.make_vocab()
        for tensorizer in tensorizers.values():
            tensorizer.vocab = merged_vocab

        # create embeddings
        positive_emb = create_module(
            config.embedding, None, tensorizers["pos_response"]
        )
        negative_emb = positive_emb
        query_emb = positive_emb
        embeddings = nn.ModuleList([positive_emb, negative_emb, query_emb])
        embedding_dim = embeddings[0].embedding_dim

        # create representations
        positive_repr = create_module(config.representation, embed_dim=embedding_dim)
        negative_repr = positive_repr
        query_repr = (
            positive_repr
            if config.shared_representations
            else create_module(config.representation, embed_dim=embedding_dim)
        )
        representations = nn.ModuleList([positive_repr, negative_repr, query_repr])

        # representation.representation_dim: tuple(2, actual repr dim)
        decoder = create_module(
            config.decoder,
            from_dim=representations[0].representation_dim,
            to_dim=config.decoder_output_dim,
        )
        output_layer = create_module(config.output_layer)
        return cls(
            embeddings,
            representations,
            decoder,
            output_layer,
            encode_relations=False,
            shared_representations=config.shared_representations,
        )


[docs]    def arrange_model_inputs(self, tensor_dict):
        return (
            tensor_dict["pos_response"][:2],
            tensor_dict["neg_response"][:2],
            tensor_dict["query"][:2],
        )


[docs]    def arrange_targets(self, tensor_dict):
        return {}


[docs]    def get_num_examples_from_batch(self, tensor_dict):
        inputs = self.arrange_model_inputs(tensor_dict)
        query = inputs[2]
        query_lengths = query[1]
        num_queries = query_lengths.shape[0]
        return num_queries


[docs]    def forward(
        self,
        pos_response: Tuple[torch.Tensor, torch.Tensor],
        neg_response: Tuple[torch.Tensor, torch.Tensor],
        query: Tuple[torch.Tensor, torch.Tensor],
    ) -> List[torch.Tensor]:
        tokens, seq_lens = list(zip(pos_response, neg_response, query))
        embeddings = [emb(token) for emb, token in zip(self.embeddings, tokens)]
        representations = self._represent_sort(
            embeddings, seq_lens, self.representations
        )
        return self.decoder(*representations)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.r3f_models

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from contextlib import AbstractContextManager
from enum import Enum
from typing import Dict

import torch
import torch.nn.functional as F
from pytext.common.constants import Stage
from pytext.config import ConfigBase
from pytext.utils.precision import maybe_float


[docs]class R3FNoiseType(Enum):
    UNIFORM = "uniform"
    NORMAL = "normal"



[docs]def build_noise_sampler(noise_type: R3FNoiseType, eps: float):
    """
    Given a `noise_type` (`R3FNoiseType`): builds a `torch.distribution`
    capable of generating noise within the passed in `eps` (`float`).
    """
    if noise_type == R3FNoiseType.UNIFORM:
        return torch.distributions.uniform.Uniform(low=-eps, high=eps)
    elif noise_type == R3FNoiseType.NORMAL:
        return torch.distributions.normal.Normal(loc=0.0, scale=eps)
    else:
        raise Exception(f"Unknown noise type: {noise_type}")



[docs]def compute_symmetric_kl(noised_logits, input_logits):
    """
    Computes symmetric KL loss by taking the KL for both the input logits
    and the noised logits and comparing the two
    """
    return F.kl_div(
        F.log_softmax(noised_logits, dim=-1, dtype=torch.float32),
        F.softmax(input_logits, dim=-1, dtype=torch.float32),
        None,
        None,
        "sum",
    ) + F.kl_div(
        F.log_softmax(input_logits, dim=-1, dtype=torch.float32),
        F.softmax(noised_logits, dim=-1, dtype=torch.float32),
        None,
        None,
        "sum",
    )  # / noised_logits.size(0)



[docs]class R3FConfigOptions(ConfigBase):
    """
    Configuration options for models using R3F
    """

    # for MTL purposes different lambda per loss
    r3f_lambda_by_loss: Dict[str, float] = {}
    r3f_default_lambda: float = 0.5
    eps: float = 1e-5
    noise_type: R3FNoiseType = R3FNoiseType.UNIFORM



[docs]class R3FNoiseContextManager(AbstractContextManager):
    """
    Context manager that adds a forward hook to the embedding module,
    to insert noise into the model and detatch embedding when doing
    this pass
    """

    def __init__(self, context):
        self.encoder_hook = None
        self.decoder_hook = None
        self.context = context
        self.hook = self.context.get_embedding_module().register_forward_hook(
            self._hook_implementation
        )

    def __enter__(self):
        return self.context

    def __exit__(self, type, value, traceback):
        self.hook.remove()
        self.hook = None

    def _hook_implementation(self, module, input, output):
        noise = self.context.noise_sampler.sample(sample_shape=output.shape).to(output)
        return output.clone().detach() + noise



[docs]class R3FPyTextMixin(object):
    """
    Mixin class for applying the R3F method, to apply R3F with any model
    inherit the class and implement the abstract functions.

    For more details: https://arxiv.org/abs/2008.03156
    """

    def __init__(self, config: R3FConfigOptions):
        self.r3f_lambda_by_loss = config.r3f_lambda_by_loss
        self.r3f_default_lambda = config.r3f_default_lambda
        self.r3f_eps = config.eps
        self.noise_sampler = build_noise_sampler(config.noise_type, self.r3f_eps)

[docs]    def get_embedding_module(self, *args, **kwargs):
        """
        Given the core model outputs, this returns the embedding module that is used
        for the R3F loss, in particular noise will be injected to this module.
        """
        raise NotImplementedError()


[docs]    def forward_with_noise(self, *args, **kwargs):
        with R3FNoiseContextManager(self):
            return self.original_forward(*args, **kwargs)


[docs]    def original_forward(self, *args, **kwargs):
        """
        Runs the traditional forward of this model
        """
        raise NotImplementedError()


[docs]    def get_sample_size(self, model_inputs, targets):
        """
        Gets the sample size of the model that is used as a regularization
        factor to the model itself
        """
        raise NotImplementedError()


[docs]    def get_r3f_model_output(self, model_output):
        """
        Extracts the output from the model.forward() call that is used for the
        r3f loss term
        """
        return model_output


[docs]    def forward(self, *args, use_r3f: bool = False, **kwargs):
        if use_r3f:
            # forward with the normal model
            model_output = self.original_forward(
                *args,
                **kwargs,
            )

            # compute noised model outputs
            noise_model_outputs = self.forward_with_noise(
                *args,
                **kwargs,
            )

            return model_output, noise_model_outputs
        else:
            return self.original_forward(*args, **kwargs)


[docs]    def get_r3f_loss_terms(
        self, model_outputs, noise_model_outputs, sample_size: int
    ) -> torch.Tensor:
        """
        Computes the auxillary loss for R3F, in particular computes a symmetric
        KL divergence between the result from the input embedding and the noise
        input embedding.
        """

        label_symm_kl = compute_symmetric_kl(
            self.get_r3f_model_output(noise_model_outputs),
            self.get_r3f_model_output(model_outputs),
        )

        label_symm_kl = label_symm_kl  # * sample_size

        return (
            self.r3f_lambda_by_loss.get("label", self.r3f_default_lambda)
            * label_symm_kl
        )


[docs]    @classmethod
    def train_batch(cls, model, batch, state=None):
        """
        Runs training over a batch with the R3F method, training will use R3F
        while eval and test do not.
        """

        # Forward pass through the network.
        model_inputs = model.arrange_model_inputs(batch)
        model_context = model.arrange_model_context(batch)
        targets = model.arrange_targets(batch)

        sample_size = model.get_sample_size(model_inputs=model_inputs, targets=targets)

        # get embedding
        r3f_loss_term = torch.tensor(0)
        if state and state.stage == Stage.TRAIN:
            # during training run R3F forward calls
            model_outputs, noise_model_outputs = model(*model_inputs, use_r3f=True)

            r3f_loss_term = model.get_r3f_loss_terms(
                model_outputs, noise_model_outputs, sample_size=sample_size
            )
        else:
            # during eval and test don't run R3F forward
            model_outputs = model(*model_inputs, use_r3f=False)

        # Add stage to context.
        if state:
            if model_context is None:
                model_context = {"stage": state.stage, "epoch": state.epoch}
            else:
                model_context["stage"] = state.stage
                model_context["epoch"] = state.epoch

        # Compute loss and predictions.
        loss = maybe_float(model.get_loss(model_outputs, targets, model_context))

        # add R3F loss term
        loss = loss + r3f_loss_term.to(loss.device)

        predictions, scores = model.get_pred(model_outputs, context=model_context)

        # Pack results and return them.
        metric_data = (predictions, targets, scores, loss, model_inputs)
        return loss, metric_data






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.roberta

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import logging
from typing import Dict, List, Optional, Tuple

import torch
from pytext import resources
from pytext.common.constants import Stage
from pytext.config import ConfigBase
from pytext.data.roberta_tensorizer import (
    RoBERTaTensorizer,
    RoBERTaTokenLevelTensorizer,
)
from pytext.data.tensorizers import (
    FloatListTensorizer,
    LabelTensorizer,
    NumericLabelTensorizer,
    Tensorizer,
)
from pytext.models.bert_classification_models import NewBertModel
from pytext.models.bert_regression_model import NewBertRegressionModel
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.model import BaseModel
from pytext.models.module import Module, create_module
from pytext.models.output_layers import WordTaggingOutputLayer
from pytext.models.representations.transformer import (
    MultiheadLinearAttention,
    QuantizedMultiheadLinearAttention,
    MultiheadSelfAttention,
    PostEncoder,
    SELFIETransformer,
    SentenceEncoder,
    Transformer,
    TransformerLayer,
)
from pytext.models.representations.transformer.transformer import (
    DEFAULT_MAX_SEQUENCE_LENGTH,
)
from pytext.models.representations.transformer_sentence_encoder_base import (
    PoolingMethod,
    TransformerSentenceEncoderBase,
)
from pytext.models.utils import normalize_embeddings
from pytext.torchscript.module import (
    ScriptPyTextEmbeddingModuleIndex,
    ScriptPyTextModule,
    ScriptPyTextModuleWithDense,
)
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage
from torch import nn
from torch.quantization import convert_jit, get_default_qconfig, prepare_jit
from torch.serialization import default_restore_location

from .r3f_models import R3FConfigOptions, R3FPyTextMixin


logger = logging.getLogger(name=__name__)


[docs]def init_params(module):
    """Initialize the RoBERTa weights for pre-training from scratch."""

    if isinstance(module, torch.nn.Linear):
        module.weight.data.normal_(mean=0.0, std=0.02)
        if module.bias is not None:
            module.bias.data.zero_()
    if isinstance(module, torch.nn.Embedding):
        module.weight.data.normal_(mean=0.0, std=0.02)
        if module.padding_idx is not None:
            module.weight.data[module.padding_idx].zero_()



[docs]class RoBERTaEncoderBase(TransformerSentenceEncoderBase):
    __EXPANSIBLE__ = True

[docs]    class Config(TransformerSentenceEncoderBase.Config):
        pass


    def _encoder(self, inputs, *args):
        # NewBertModel expects the output as a tuple and grabs the first element
        tokens, _, _, _ = inputs
        full_representation = (
            self.encoder(tokens, args) if len(args) > 0 else self.encoder(tokens)
        )
        sentence_rep = full_representation[-1][:, 0, :]
        return full_representation, sentence_rep



[docs]class RoBERTaEncoderJit(RoBERTaEncoderBase):
    """A TorchScript RoBERTa implementation"""

[docs]    class Config(RoBERTaEncoderBase.Config):
        pretrained_encoder: Module.Config = Module.Config(
            load_path=resources.roberta.PUBLIC
        )


    def __init__(self, config: Config, output_encoded_layers: bool, **kwarg) -> None:
        config.pretrained_encoder.load_path = (
            resources.roberta.RESOURCE_MAP[config.pretrained_encoder.load_path]
            if config.pretrained_encoder.load_path in resources.roberta.RESOURCE_MAP
            else config.pretrained_encoder.load_path
        )
        super().__init__(config, output_encoded_layers=output_encoded_layers)
        assert config.pretrained_encoder.load_path, "Load path cannot be empty."
        self.encoder = create_module(config.pretrained_encoder)
        self.representation_dim = self.encoder.encoder.token_embedding.weight.size(-1)
        log_class_usage(__class__)

    def _embedding(self):
        # used to tie weights in MaskedLM model
        return self.encoder.encoder.token_embedding



[docs]class RoBERTaEncoder(RoBERTaEncoderBase):
    """A PyTorch RoBERTa implementation"""

[docs]    class Config(RoBERTaEncoderBase.Config):
        embedding_dim: int = 768
        vocab_size: int = 50265
        num_encoder_layers: int = 12
        num_attention_heads: int = 12
        model_path: str = (
            "manifold://pytext_training/tree/static/models/roberta_base_torch.pt"
        )
        # Loading the state dict of the model depends on whether the model was
        # previously finetuned in PyText or not. If it was finetuned then we
        # dont need to translate the state dict and can just load it`
        # directly.
        is_finetuned: bool = False
        max_seq_len: int = DEFAULT_MAX_SEQUENCE_LENGTH
        # Fine-tune bias parameters only (https://nlp.biu.ac.il/~yogo/bitfit.pdf)
        use_bias_finetuning: bool = False
        # Linformer hyperparameters
        use_linformer_encoder: bool = False
        linformer_compressed_ratio: int = 4
        linformer_quantize: bool = False
        export_encoder: bool = False
        variable_size_embedding: bool = True
        use_selfie_encoder: bool = False
        transformer_layer_to_keep: Optional[int] = None
        attention_heads_to_keep_per_layer: Optional[int] = None


    def __init__(self, config: Config, output_encoded_layers: bool, **kwarg) -> None:
        super().__init__(config, output_encoded_layers=output_encoded_layers)

        # map to the real model_path
        config.model_path = (
            resources.roberta.RESOURCE_MAP[config.model_path]
            if config.model_path in resources.roberta.RESOURCE_MAP
            else config.model_path
        )
        # assert config.pretrained_encoder.load_path, "Load path cannot be empty."
        # sharing compression across each layers

        # create compress layer if use linear multihead attention
        if config.use_linformer_encoder:
            compress_layer = nn.Linear(
                config.max_seq_len - 2,
                (config.max_seq_len - 2) // config.linformer_compressed_ratio,
            )

        self.use_selfie_encoder = config.use_selfie_encoder

        if config.use_linformer_encoder:
            if config.linformer_quantize:
                layers = [
                    TransformerLayer(
                        embedding_dim=config.embedding_dim,
                        attention=QuantizedMultiheadLinearAttention(
                            embed_dim=config.embedding_dim,
                            num_heads=config.num_attention_heads,
                            compress_layer=compress_layer,
                        ),
                    )
                    for _ in range(config.num_encoder_layers)
                ]
            else:
                layers = [
                    TransformerLayer(
                        embedding_dim=config.embedding_dim,
                        attention=MultiheadLinearAttention(
                            embed_dim=config.embedding_dim,
                            num_heads=config.num_attention_heads,
                            compress_layer=compress_layer,
                        ),
                    )
                    for _ in range(config.num_encoder_layers)
                ]
        else:
            layers = [
                TransformerLayer(
                    embedding_dim=config.embedding_dim,
                    attention=MultiheadSelfAttention(
                        embed_dim=config.embedding_dim,
                        num_heads=config.num_attention_heads,
                    ),
                )
                for _ in range(config.num_encoder_layers)
            ]

        self.encoder = (
            SentenceEncoder(
                transformer=Transformer(
                    vocab_size=config.vocab_size,
                    embedding_dim=config.embedding_dim,
                    layers=layers,
                    max_seq_len=config.max_seq_len,
                )
            )
            if not self.use_selfie_encoder
            else PostEncoder(
                transformer=SELFIETransformer(
                    vocab_size=config.vocab_size,
                    embedding_dim=config.embedding_dim,
                    layers=layers,
                    max_seq_len=config.max_seq_len,
                )
            )
        )
        self.apply(init_params)
        if config.model_path:
            with PathManager.open(config.model_path, "rb") as f:
                roberta_state = torch.load(
                    f, map_location=lambda s, l: default_restore_location(s, "cpu")
                )
            # In case the model has previously been loaded in PyText and finetuned,
            # then we dont need to do the special state dict translation. Load
            # it directly
            if not config.is_finetuned:
                self.encoder.load_roberta_state_dict(roberta_state["model"])
            else:
                self.load_state_dict(roberta_state)

        if config.use_bias_finetuning:
            for (n, p) in self.encoder.named_parameters():
                # "encoder.transformer.layers.0.attention.input_projection.weight" -> false
                # "encoder.transformer.layers.0.attention.input_projection.bias" -> true
                if n.split(".")[-1] != "bias":
                    p.requires_grad_(False)

        self._prune_transformer_layers_and_heads(config)

        self.export_encoder = config.export_encoder
        self.variable_size_embedding = config.variable_size_embedding
        self.use_linformer_encoder = config.use_linformer_encoder
        log_class_usage(__class__)

    def _prune_transformer_layers_and_heads(self, config: Config):
        if config.transformer_layer_to_keep is None:
            config.transformer_layer_to_keep = config.num_encoder_layers

        if config.transformer_layer_to_keep != config.num_encoder_layers:
            logger.info(f"prune the layers to {config.transformer_layer_to_keep}")
            self.encoder.transformer.layers = self.encoder.transformer.layers[
                0 : config.transformer_layer_to_keep
            ]

        if config.attention_heads_to_keep_per_layer is not None:
            logger.info(
                f"prune the heads to {config.attention_heads_to_keep_per_layer}"
            )
            heads_to_prune = {
                i: list(
                    range(
                        config.num_attention_heads
                        - config.attention_heads_to_keep_per_layer
                    )
                )
                for i in range(config.transformer_layer_to_keep)
            }
            for layer_index, heads in heads_to_prune.items():
                if config.use_linformer_encoder or config.use_selfie_encoder:
                    self.encoder.transformer.layers[
                        layer_index
                    ].attention.prune_multi_linear_heads(heads=heads)
                else:
                    self.encoder.transformer.layers[
                        layer_index
                    ].attention.prune_multi_heads(heads=heads)

    def _embedding(self):
        # used to tie weights in MaskedLM model
        return self.encoder.transformer.token_embedding

[docs]    def forward(
        self, input_tuple: Tuple[torch.Tensor, ...], *args
    ) -> Tuple[torch.Tensor, ...]:

        encoded_layers, pooled_output = (
            self._encoder(input_tuple, args[0])
            if self.use_selfie_encoder
            else self._encoder(input_tuple)
        )

        pad_mask = input_tuple[1]

        if self.pooling != PoolingMethod.CLS_TOKEN:
            pooled_output = self._pool_encoded_layers(encoded_layers, pad_mask)

        if self.projection:
            pooled_output = self.projection(pooled_output).tanh()

        if pooled_output is not None:
            pooled_output = self.output_dropout(pooled_output)
            if self.normalize_output_rep:
                pooled_output = normalize_embeddings(pooled_output)

        output = []
        if self.output_encoded_layers:
            output.append(encoded_layers)
        if self.pooling != PoolingMethod.NO_POOL:
            output.append(pooled_output)
        return tuple(output)




[docs]class RoBERTa(NewBertModel):
[docs]    class Config(NewBertModel.Config):
        class InputConfig(ConfigBase):
            tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()
            dense: Optional[FloatListTensorizer.Config] = None
            labels: LabelTensorizer.Config = LabelTensorizer.Config()

        inputs: InputConfig = InputConfig()
        encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()


[docs]    def trace(self, inputs):
        if self.encoder.export_encoder:
            return torch.jit.trace(self.encoder, inputs)
        else:
            return torch.jit.trace(self, inputs)


[docs]    def torchscriptify(self, tensorizers, traced_model):
        """Using the traced model, create a ScriptModule which has a nicer API that
        includes generating tensors from simple data types, and returns classified
        values according to the output layer (eg. as a dict mapping class name to score)
        """
        script_tensorizer = tensorizers["tokens"].torchscriptify()
        if self.encoder.export_encoder:
            return ScriptPyTextEmbeddingModuleIndex(
                traced_model, script_tensorizer, index=0
            )
        else:
            if "dense" in tensorizers:
                return ScriptPyTextModuleWithDense(
                    model=traced_model,
                    output_layer=self.output_layer.torchscript_predictions(),
                    tensorizer=script_tensorizer,
                    normalizer=tensorizers["dense"].normalizer,
                )
            else:
                return ScriptPyTextModule(
                    model=traced_model,
                    output_layer=self.output_layer.torchscript_predictions(),
                    tensorizer=script_tensorizer,
                )


[docs]    def graph_mode_quantize(
        self,
        inputs,
        data_loader,
        calibration_num_batches=64,
        qconfig_dict=None,
        force_quantize=False,
    ):
        """Quantize the model during export with graph mode quantization."""
        if force_quantize:
            trace = self.trace(inputs)
            if not qconfig_dict:
                qconfig_dict = {"": get_default_qconfig("fbgemm")}
            prepare_m = prepare_jit(trace, qconfig_dict, inplace=False)
            prepare_m.eval()
            with torch.no_grad():
                for i, (_, batch) in enumerate(data_loader):
                    print("Running calibration with batch {}".format(i))
                    input_data = self.onnx_trace_input(batch)
                    prepare_m(*input_data)
                    if i == calibration_num_batches - 1:
                        break
            trace = convert_jit(prepare_m, inplace=True)
        else:
            super().quantize()
            trace = self.trace(inputs)

        return trace




[docs]class SELFIE(RoBERTa):
[docs]    class Config(RoBERTa.Config):
        use_selfie: bool = True


[docs]    def forward(
        self, encoder_inputs: Tuple[torch.Tensor, ...], *args
    ) -> List[torch.Tensor]:
        if self.encoder.output_encoded_layers:
            # if encoded layers are returned, discard them
            representation = self.encoder(encoder_inputs, args[0])[1]
        else:
            representation = self.encoder(encoder_inputs, args[0])[0]
        return self.decoder(representation)




[docs]class RoBERTaRegression(NewBertRegressionModel):
[docs]    class Config(NewBertRegressionModel.Config):
        class RegressionModelInput(ConfigBase):
            tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()
            labels: NumericLabelTensorizer.Config = NumericLabelTensorizer.Config()

        inputs: RegressionModelInput = RegressionModelInput()
        encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()


[docs]    def torchscriptify(self, tensorizers, traced_model):
        """Using the traced model, create a ScriptModule which has a nicer API that
        includes generating tensors from simple data types, and returns classified
        values according to the output layer (eg. as a dict mapping class name to score)
        """
        script_tensorizer = tensorizers["tokens"].torchscriptify()
        return ScriptPyTextModule(
            model=traced_model,
            output_layer=self.output_layer.torchscript_predictions(),
            tensorizer=script_tensorizer,
        )




[docs]class RoBERTaWordTaggingModel(BaseModel):
    """
    Single Sentence Token-level Classification Model using XLM.
    """

[docs]    class Config(BaseModel.Config):
        class WordTaggingInputConfig(ConfigBase):
            tokens: RoBERTaTokenLevelTensorizer.Config = (
                RoBERTaTokenLevelTensorizer.Config()
            )

        inputs: WordTaggingInputConfig = WordTaggingInputConfig()
        encoder: RoBERTaEncoderBase.Config = RoBERTaEncoderJit.Config()
        decoder: MLPDecoder.Config = MLPDecoder.Config()
        output_layer: WordTaggingOutputLayer.Config = WordTaggingOutputLayer.Config()


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        label_vocab = tensorizers["tokens"].labels_vocab
        vocab = tensorizers["tokens"].vocab

        encoder = create_module(
            config.encoder,
            output_encoded_layers=True,
            padding_idx=vocab.get_pad_index(),
            vocab_size=vocab.__len__(),
        )
        decoder = create_module(
            config.decoder, in_dim=encoder.representation_dim, out_dim=len(label_vocab)
        )
        output_layer = create_module(config.output_layer, labels=label_vocab)
        return cls(encoder, decoder, output_layer)


    def __init__(self, encoder, decoder, output_layer, stage=Stage.TRAIN) -> None:
        super().__init__(stage=stage)
        self.encoder = encoder
        self.decoder = decoder
        self.module_list = [encoder, decoder]
        self.output_layer = output_layer
        self.stage = stage
        log_class_usage(__class__)

[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, pad_mask, segment_labels, positions, _ = tensor_dict["tokens"]
        model_inputs = (tokens, pad_mask, segment_labels, positions)
        return (model_inputs,)


[docs]    def arrange_targets(self, tensor_dict):
        _, _, _, _, labels = tensor_dict["tokens"]
        return labels


[docs]    def forward(self, encoder_inputs: Tuple[torch.Tensor, ...], *args) -> torch.Tensor:
        # The encoder outputs a list of representations for each token where
        # every element of the list corresponds to a layer in the transformer.
        # We extract and pass the representations associated with the last layer
        # of the transformer.
        representation = self.encoder(encoder_inputs)[0][-1]
        return self.decoder(representation, *args)




[docs]class RoBERTaR3F(RoBERTa, R3FPyTextMixin):
[docs]    class Config(RoBERTa.Config):
        r3f_options: R3FConfigOptions = R3FConfigOptions()


[docs]    def get_embedding_module(self, *args, **kwargs):
        return self.encoder.encoder.transformer.token_embedding


[docs]    def original_forward(self, *args, **kwargs):
        return RoBERTa.forward(self, *args, **kwargs)


[docs]    def get_sample_size(self, model_inputs, targets):
        return targets.size(0)


    def __init__(
        self, encoder, decoder, output_layer, r3f_options, stage=Stage.TRAIN
    ) -> None:
        RoBERTa.__init__(self, encoder, decoder, output_layer, stage=stage)
        R3FPyTextMixin.__init__(self, r3f_options)

[docs]    def forward(self, *args, use_r3f: bool = False, **kwargs):
        return R3FPyTextMixin.forward(self, *args, use_r3f=use_r3f, **kwargs)


[docs]    @classmethod
    def train_batch(cls, model, batch, state=None):
        return R3FPyTextMixin.train_batch(model=model, batch=batch, state=state)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.two_tower_classification_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional, Tuple

import torch
from pytext.common.constants import Stage
from pytext.config import ConfigBase
from pytext.config.component import create_loss
from pytext.data.roberta_tensorizer import RoBERTaTensorizer
from pytext.data.tensorizers import FloatListTensorizer, LabelTensorizer, Tensorizer
from pytext.loss import BinaryCrossEntropyLoss, MultiLabelSoftMarginLoss
from pytext.models.decoders.mlp_decoder_two_tower import MLPDecoderTwoTower
from pytext.models.model import BaseModel
from pytext.models.module import create_module
from pytext.models.output_layers import ClassificationOutputLayer
from pytext.models.output_layers.doc_classification_output_layer import (
    BinaryClassificationOutputLayer,
    MulticlassOutputLayer,
    MultiLabelOutputLayer,
)
from pytext.models.roberta import RoBERTaEncoder, RoBERTaEncoderBase
from pytext.torchscript.module import ScriptPyTextTwoTowerModuleWithDense
from pytext.utils.label import get_label_weights
from pytext.utils.usage import log_class_usage
from torch.quantization import convert_jit, get_default_qconfig, prepare_jit


[docs]class TwoTowerClassificationModel(BaseModel):

    SUPPORT_FP16_OPTIMIZER = True

[docs]    class Config(BaseModel.Config):
        class InputConfig(ConfigBase):
            right_tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()
            left_tokens: RoBERTaTensorizer.Config = RoBERTaTensorizer.Config()
            right_dense: Optional[FloatListTensorizer.Config] = None
            left_dense: Optional[FloatListTensorizer.Config] = None

            labels: LabelTensorizer.Config = LabelTensorizer.Config()

        inputs: InputConfig = InputConfig()
        right_encoder: RoBERTaEncoderBase.Config = RoBERTaEncoder.Config()
        left_encoder: RoBERTaEncoderBase.Config = RoBERTaEncoder.Config()
        decoder: MLPDecoderTwoTower.Config = MLPDecoderTwoTower.Config()
        output_layer: ClassificationOutputLayer.Config = (
            ClassificationOutputLayer.Config()
        )


[docs]    def trace(self, inputs):
        return torch.jit.trace(self, inputs)


[docs]    def torchscriptify(self, tensorizers, traced_model):
        """Using the traced model, create a ScriptModule which has a nicer API that
        includes generating tensors from simple data types, and returns classified
        values according to the output layer (eg. as a dict mapping class name to score)
        """
        right_script_tensorizer = tensorizers["right_tokens"].torchscriptify()
        left_script_tensorizer = tensorizers["left_tokens"].torchscriptify()

        return ScriptPyTextTwoTowerModuleWithDense(
            model=traced_model,
            output_layer=self.output_layer.torchscript_predictions(),
            right_tensorizer=right_script_tensorizer,
            left_tensorizer=left_script_tensorizer,
            right_normalizer=tensorizers["right_dense"].normalizer,
            left_normalizer=tensorizers["left_dense"].normalizer,
        )


[docs]    def graph_mode_quantize(self, inputs, data_loader, calibration_num_batches=64):
        """Quantize the model during export with graph mode quantization for linformer encoder."""
        if (
            isinstance(self.right_encoder, RoBERTaEncoder)
            and self.right_encoder.use_linformer_encoder
            and isinstance(self.left_encoder, RoBERTaEncoder)
            and self.left_encoder.use_linformer_encoder
        ):
            trace = self.trace(inputs)
            qconfig = get_default_qconfig("fbgemm")
            qconfig_dict = {"": qconfig}
            prepare_m = prepare_jit(trace, qconfig_dict, inplace=False)
            prepare_m.eval()
            with torch.no_grad():
                for i, (_, batch) in enumerate(data_loader):
                    print("Running calibration with batch {}".format(i))
                    input_data = self.onnx_trace_input(batch)
                    prepare_m(*input_data)
                    if i == calibration_num_batches - 1:
                        break
            trace = convert_jit(prepare_m, inplace=True)
        else:
            super().quantize()
            trace = self.trace(inputs)

        return trace


[docs]    def arrange_model_inputs(self, tensor_dict):
        model_inputs = (
            tensor_dict["right_tokens"],
            tensor_dict["left_tokens"],
            tensor_dict["right_dense"],
            tensor_dict["left_dense"],
        )

        return model_inputs


[docs]    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]


[docs]    def forward(
        self,
        right_encoder_inputs: Tuple[torch.Tensor, ...],
        left_encoder_inputs: Tuple[torch.Tensor, ...],
        *args
    ) -> List[torch.Tensor]:
        if self.right_encoder.output_encoded_layers:
            # if encoded layers are returned, discard them
            right_representation = self.right_encoder(right_encoder_inputs)[1]
        else:
            right_representation = self.right_encoder(right_encoder_inputs)[0]
        if self.left_encoder.output_encoded_layers:
            # if encoded layers are returned, discard them
            left_representation = self.left_encoder(left_encoder_inputs)[1]
        else:
            left_representation = self.left_encoder(left_encoder_inputs)[0]
        return self.decoder(right_representation, left_representation, *args)


[docs]    def caffe2_export(self, tensorizers, tensor_dict, path, export_onnx_path=None):
        raise NotImplementedError


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        labels = tensorizers["labels"].vocab
        if not labels:
            raise ValueError("Labels were not created, see preceding errors")

        right_vocab = tensorizers["right_tokens"].vocab
        right_encoder = create_module(
            config.right_encoder,
            padding_idx=right_vocab.get_pad_index(),
            vocab_size=len(right_vocab),
        )
        left_vocab = tensorizers["left_tokens"].vocab
        left_encoder = create_module(
            config.left_encoder,
            padding_idx=left_vocab.get_pad_index(),
            vocab_size=len(left_vocab),
        )

        right_dense_dim = tensorizers["right_dense"].dim
        left_dense_dim = tensorizers["left_dense"].dim

        decoder = create_module(
            config.decoder,
            right_dim=right_encoder.representation_dim + right_dense_dim,
            left_dim=left_encoder.representation_dim + left_dense_dim,
            to_dim=len(labels),
        )

        label_weights = (
            get_label_weights(labels.idx, config.output_layer.label_weights)
            if config.output_layer.label_weights
            else None
        )

        loss = create_loss(config.output_layer.loss, weight=label_weights)

        if isinstance(loss, BinaryCrossEntropyLoss):
            output_layer_cls = BinaryClassificationOutputLayer
        elif isinstance(loss, MultiLabelSoftMarginLoss):
            output_layer_cls = MultiLabelOutputLayer
        else:
            output_layer_cls = MulticlassOutputLayer

        output_layer = output_layer_cls(list(labels), loss)
        return cls(right_encoder, left_encoder, decoder, output_layer)


    def __init__(
        self, right_encoder, left_encoder, decoder, output_layer, stage=Stage.TRAIN
    ) -> None:
        super().__init__(stage=stage)
        self.right_encoder = right_encoder
        self.left_encoder = left_encoder
        self.decoder = decoder
        self.module_list = [right_encoder, left_encoder, decoder]
        self.output_layer = output_layer
        self.stage = stage
        log_class_usage(__class__)





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import torch


[docs]def normalize_embeddings(embeddings: torch.Tensor):
    # assume [batch, embed_dim] dimensions
    # eps to make sure everything works in fp16
    return torch.nn.functional.normalize(embeddings, eps=1e-6)





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.word_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Union

import torch
from pytext.common.constants import SpecialTokens
from pytext.data.tensorizers import (
    ByteTokenTensorizer,
    SlotLabelTensorizer,
    TokenTensorizer,
)
from pytext.data.tokenizers import DoNothingTokenizer
from pytext.exporters.exporter import ModelExporter
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.embeddings import CharacterEmbedding, WordEmbedding
from pytext.models.model import Model
from pytext.models.module import create_module
from pytext.models.output_layers import CRFOutputLayer, WordTaggingOutputLayer
from pytext.models.representations.bilstm_slot_attn import BiLSTMSlotAttention
from pytext.models.representations.biseqcnn import BSeqCNNRepresentation
from pytext.models.representations.deepcnn import DeepCNNRepresentation
from pytext.models.representations.pass_through import PassThroughRepresentation
from pytext.torchscript.utils import (
    make_byte_inputs,
    make_sequence_lengths,
    pad_2d,
    truncate_tokens,
)
from pytext.torchscript.vocab import ScriptVocabulary
from pytext.utils.usage import log_class_usage


[docs]class WordTaggingModel(Model):
    """
    Word tagging model. It can be used for any task that requires predicting the
    tag for a word/token. For example, the following tasks can be modeled as word
    tagging tasks. This is not an exhaustive list.
    1. Part of speech tagging.
    2. Named entity recognition.
    3. Slot filling for task oriented dialog.

    It can be instantiated just like any other :class:`~Model`.
    """

    __EXPANSIBLE__ = True

[docs]    class Config(Model.Config):
        class ModelInput(Model.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config()

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()

        representation: Union[
            BiLSTMSlotAttention.Config,  # TODO: make default when sorting solved
            BSeqCNNRepresentation.Config,
            PassThroughRepresentation.Config,
            DeepCNNRepresentation.Config,
        ] = PassThroughRepresentation.Config()
        output_layer: Union[
            WordTaggingOutputLayer.Config, CRFOutputLayer.Config
        ] = WordTaggingOutputLayer.Config()
        decoder: MLPDecoder.Config = MLPDecoder.Config()


[docs]    @classmethod
    def create_embedding(cls, config, tensorizers):
        vocab = tensorizers["tokens"].vocab
        return WordEmbedding(
            len(vocab),
            config.embedding.embed_dim,
            None,
            None,
            vocab.idx[SpecialTokens.UNK],
            [],
        )


[docs]    @classmethod
    def from_config(cls, config, tensorizers):
        labels = tensorizers["labels"].vocab
        embedding = cls.create_embedding(config, tensorizers)
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )
        decoder = create_module(
            config.decoder,
            in_dim=representation.representation_dim,
            out_dim=len(labels),
        )
        output_layer = create_module(config.output_layer, labels=labels)
        return cls(embedding, representation, decoder, output_layer)


    def __init__(self, *args, **kwargs):
        super().__init__(*args, **kwargs)
        # CRF module has parameters and it's forward function is not called in
        # model's forward function because of ONNX compatibility issue. This will
        # not work with DDP, thus setting find_unused_parameters to False to work
        # around, can be removed once DDP support params not used in model forward
        # function
        if isinstance(self.output_layer, CRFOutputLayer):
            self.find_unused_parameters = False
        log_class_usage(__class__)

[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        return (tokens, seq_lens)


[docs]    def arrange_targets(self, tensor_dict):
        return tensor_dict["labels"]


[docs]    def get_export_input_names(self, tensorizers):
        return ["tokens_vals", "tokens_lens"]


[docs]    def get_export_output_names(self, tensorizers):
        return ["word_scores"]


[docs]    def vocab_to_export(self, tensorizers):
        return {"tokens_vals": list(tensorizers["tokens"].vocab)}


[docs]    def arrange_model_context(self, tensor_dict):
        return {"seq_lens": tensor_dict["tokens"][1]}


[docs]    def torchscriptify(self, tensorizers, traced_model):
        output_layer = self.output_layer.torchscript_predictions()

        input_vocab = tensorizers["tokens"].vocab
        max_seq_len = tensorizers["tokens"].max_seq_len or -1
        scripted_tokenizer: Optional[torch.jit.ScriptModule] = None
        try:
            scripted_tokenizer = tensorizers["tokens"].tokenizer.torchscriptify()
        except NotImplementedError:
            pass
        if scripted_tokenizer and isinstance(scripted_tokenizer, DoNothingTokenizer):
            scripted_tokenizer = None

        """
        The input tensor packing memory is allocated/cached for different shapes,
        and max sequence length will help to reduce the number of different tensor
        shapes. We noticed that the TorchScript model could use 25G for offline
        inference on CPU without using max_seq_len.
        """

        class Model(torch.jit.ScriptModule):
            def __init__(self):
                super().__init__()
                self.vocab = ScriptVocabulary(
                    input_vocab,
                    input_vocab.get_unk_index(),
                    input_vocab.get_pad_index(),
                )
                self.model = traced_model
                self.output_layer = output_layer
                self.pad_idx = torch.jit.Attribute(input_vocab.get_pad_index(), int)
                self.max_seq_len = torch.jit.Attribute(max_seq_len, int)
                self.tokenizer = scripted_tokenizer

            @torch.jit.script_method
            def forward(
                self,
                texts: Optional[List[str]] = None,
                multi_texts: Optional[List[List[str]]] = None,
                tokens: Optional[List[List[str]]] = None,
                languages: Optional[List[str]] = None,
            ):
                # PyTorch breaks with 2 'not None' checks right now.
                if texts is not None:
                    if tokens is not None:
                        raise RuntimeError("Can't set both tokens and texts")
                    if self.tokenizer is not None:
                        tokens = [
                            [t[0] for t in self.tokenizer.tokenize(text)]
                            for text in texts
                        ]

                if tokens is None:
                    raise RuntimeError("tokens is required")

                tokens = truncate_tokens(tokens, self.max_seq_len, self.vocab.pad_token)
                seq_lens = make_sequence_lengths(tokens)
                word_ids = self.vocab.lookup_indices_2d(tokens)
                word_ids = pad_2d(word_ids, seq_lens, self.pad_idx)
                logits = self.model(torch.tensor(word_ids), torch.tensor(seq_lens))
                return self.output_layer(logits)

        return Model()




[docs]class WordTaggingLiteModel(WordTaggingModel):
    """
    Also a word tagging model, but uses bytes as inputs to the model. Using
    bytes instead of words, the model does not need to store a word embedding
    table mapping words in the vocab to their embedding vector representations,
    but instead compute them on the fly using CharacterEmbedding. This produces
    an exported/serialized model that requires much less storage space as well
    as less memory during run/inference time.
    """

[docs]    class Config(WordTaggingModel.Config):
        class ByteModelInput(Model.Config.ModelInput):
            # We should support characters as well, but CharacterTokenTensorizer
            # does not support adding characters to vocab yet.
            token_bytes: ByteTokenTensorizer.Config = ByteTokenTensorizer.Config()
            labels: SlotLabelTensorizer.Config = SlotLabelTensorizer.Config()

        inputs: ByteModelInput = ByteModelInput()
        embedding: CharacterEmbedding.Config = CharacterEmbedding.Config()


[docs]    @classmethod
    def create_embedding(cls, config, tensorizers):
        return CharacterEmbedding(
            tensorizers["token_bytes"].NUM_BYTES,
            config.embedding.embed_dim,
            config.embedding.cnn.kernel_num,
            config.embedding.cnn.kernel_sizes,
            config.embedding.highway_layers,
            config.embedding.projection_dim,
        )


[docs]    def vocab_to_export(self, tensorizers):
        return {}


[docs]    def get_export_input_names(self, tensorizers):
        return ["token_bytes", "token_lens"]


[docs]    def arrange_model_inputs(self, tensor_dict):
        token_bytes, tokens_lens, _ = tensor_dict["token_bytes"]
        return (token_bytes, tokens_lens)


[docs]    def arrange_model_context(self, tensor_dict):
        return {"seq_lens": tensor_dict["token_bytes"][1]}


[docs]    def torchscriptify(self, tensorizers, traced_model):
        output_layer = self.output_layer.torchscript_predictions()
        max_seq_len = tensorizers["token_bytes"].max_seq_len or -1
        max_byte_len = tensorizers["token_bytes"].max_byte_len
        byte_offset_for_non_padding = tensorizers["token_bytes"].offset_for_non_padding

        class Model(torch.jit.ScriptModule):
            def __init__(self):
                super().__init__()
                self.max_seq_len = torch.jit.Attribute(max_seq_len, int)
                self.max_byte_len = torch.jit.Attribute(max_byte_len, int)
                self.byte_offset_for_non_padding = torch.jit.Attribute(
                    byte_offset_for_non_padding, int
                )
                self.model = traced_model
                self.output_layer = output_layer

            @torch.jit.script_method
            def forward(
                self,
                texts: Optional[List[str]] = None,
                multi_texts: Optional[List[List[str]]] = None,
                tokens: Optional[List[List[str]]] = None,
                languages: Optional[List[str]] = None,
            ):
                if tokens is None:
                    raise RuntimeError("tokens is required")

                tokens = truncate_tokens(tokens, self.max_seq_len, SpecialTokens.PAD)
                seq_lens = make_sequence_lengths(tokens)
                token_bytes, _ = make_byte_inputs(
                    tokens, self.max_byte_len, self.byte_offset_for_non_padding
                )
                logits = self.model(token_bytes, torch.tensor(seq_lens))
                return self.output_layer(logits)

        return Model()






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.decoders.decoder_base

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from pytext.config import ConfigBase
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage


[docs]class DecoderBase(Module):
    """Base class for all decoder modules.

    Args:
        config (ConfigBase): Configuration object.

    Attributes:
        in_dim (int): Dimension of input Tensor passed to the decoder.
        out_dim (int): Dimension of output Tensor produced by the decoder.

    """

    def __init__(self, config: ConfigBase):
        super().__init__(config)
        self.input_dim = 0
        self.target_dim = 0
        self.num_decoder_modules = 0
        log_class_usage(__class__)

[docs]    def forward(self, *input):
        raise NotImplementedError()


[docs]    def get_decoder(self):
        """Returns the decoder module."""
        raise NotImplementedError()


[docs]    def get_in_dim(self) -> int:
        """Returns the dimension of the input Tensor that the decoder accepts."""
        return self.in_dim


[docs]    def get_out_dim(self) -> int:
        """Returns the dimension of the input Tensor that the decoder emits."""
        return self.out_dim






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.decoders.intent_slot_model_decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .decoder_base import DecoderBase
from .mlp_decoder import MLPDecoder


[docs]class IntentSlotModelDecoder(DecoderBase):
    """
    `IntentSlotModelDecoder` implements the decoder layer for intent-slot models.
    Intent-slot models jointly predict intent and slots from an utterance.
    At the core these models learn to jointly perform document classification
    and word tagging tasks.

    `IntentSlotModelDecoder` accepts arguments for decoding both document
     classification and word tagging tasks, namely, `in_dim_doc` and `in_dim_word`.

    Args:
        config (type): Configuration object of type IntentSlotModelDecoder.Config.
        in_dim_doc (type): Dimension of input Tensor for projecting document
        representation.
        in_dim_word (type): Dimension of input Tensor for projecting word
        representation.
        out_dim_doc (type): Dimension of projected output Tensor for document
        classification.
        out_dim_word (type): Dimension of projected output Tensor for word tagging.

    Attributes:
        use_doc_probs_in_word (bool): Whether to use intent probabilities for
        predicting slots.
        doc_decoder (type): Document/intent decoder module.
        word_decoder (type): Word/slot decoder module.

    """

[docs]    class Config(DecoderBase.Config):
        """
        Configuration class for `IntentSlotModelDecoder`.

        Attributes:
            use_doc_probs_in_word (bool): Whether to use intent probabilities
                for predicting slots.
        """

        use_doc_probs_in_word: bool = False
        doc_decoder: MLPDecoder.Config = MLPDecoder.Config()
        word_decoder: MLPDecoder.Config = MLPDecoder.Config()


    def __init__(
        self,
        config: Config,
        in_dim_doc: int,
        in_dim_word: int,
        out_dim_doc: int,
        out_dim_word: int,
    ) -> None:
        super().__init__(config)

        self.use_doc_probs_in_word = config.use_doc_probs_in_word

        self.doc_decoder = create_module(
            config.doc_decoder, in_dim=in_dim_doc, out_dim=out_dim_doc
        )
        if self.use_doc_probs_in_word:
            in_dim_word += out_dim_doc

        self.word_decoder = create_module(
            config.word_decoder, in_dim=in_dim_word, out_dim=out_dim_word
        )
        log_class_usage(__class__)

[docs]    def forward(
        self, x_d: torch.Tensor, x_w: torch.Tensor, dense: Optional[torch.Tensor] = None
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        if dense is not None:
            logit_d = self.doc_decoder(torch.cat((x_d, dense), 1))
        else:
            logit_d = self.doc_decoder(x_d)

        if self.use_doc_probs_in_word:
            # Get doc probability distribution
            doc_prob = F.softmax(logit_d, 1)
            word_input_shape = x_w.size()
            doc_prob = doc_prob.unsqueeze(1).repeat(1, word_input_shape[1], 1)
            x_w = torch.cat((x_w, doc_prob), 2)

        if dense is not None:
            word_input_shape = x_w.size()
            dense = dense.unsqueeze(1).repeat(1, word_input_shape[1], 1)
            x_w = torch.cat((x_w, dense), 2)

        return logit_d, self.word_decoder(x_w)


[docs]    def get_decoder(self) -> List[nn.Module]:
        """Returns the document and word decoder modules."""
        return [self.doc_decoder, self.word_decoder]






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.decoders.mlp_decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional

import torch
import torch.nn as nn
from pytext.config.module_config import Activation
from pytext.optimizer import get_activation
from pytext.utils.usage import log_class_usage

from .decoder_base import DecoderBase


[docs]class MLPDecoder(DecoderBase):
    """
    `MLPDecoder` implements a fully connected network and uses ReLU as the
    activation function. The module projects an input tensor to `out_dim`.

    Args:
        config (Config): Configuration object of type MLPDecoder.Config.
        in_dim (int): Dimension of input Tensor passed to MLP.
        out_dim (int): Dimension of output Tensor produced by MLP. Defaults to 0.

    Attributes:
        mlp (type): Module that implements the MLP.
        out_dim (type): Dimension of the output of this module.
        hidden_dims (List[int]): Dimensions of the outputs of hidden layers.

    """

[docs]    class Config(DecoderBase.Config):
        """
        Configuration class for `MLPDecoder`.

        Attributes:
            hidden_dims (List[int]): Dimensions of the outputs of hidden layers..
            temperature (float): Scales logits by this value (before the softmax
            operation) during test-time only. Temperature scaling has no effect on
            the top prediction but changes the shape of the posterior distribution,
            which can be useful for a range of tasks (e.g., model calibration).
        """

        hidden_dims: List[int] = []
        out_dim: Optional[int] = None
        layer_norm: bool = False
        dropout: float = 0.0
        bias: bool = True
        activation: Activation = Activation.RELU
        temperature: float = 1.0
        spectral_normalization: bool = False


    def __init__(self, config: Config, in_dim: int, out_dim: int = 0) -> None:
        super().__init__(config)

        layers = []
        for dim in config.hidden_dims or []:
            layers.append(nn.Linear(in_dim, dim, config.bias))
            layers.append(get_activation(config.activation))
            if config.layer_norm:
                layers.append(nn.LayerNorm(dim))
            if config.dropout > 0:
                layers.append(nn.Dropout(config.dropout))
            in_dim = dim
        if config.out_dim is not None:
            out_dim = config.out_dim
        if out_dim > 0:
            layers.append(nn.Linear(in_dim, out_dim, config.bias))

        assert len(layers) > 0
        if config.spectral_normalization:
            layers[-1] = torch.nn.utils.spectral_norm(layers[-1])
        self.mlp = nn.Sequential(*layers)
        self.out_dim = out_dim if out_dim > 0 else config.hidden_dims[-1]
        self.temperature = config.temperature
        log_class_usage(__class__)

[docs]    def forward(self, *input: torch.Tensor) -> torch.Tensor:
        mlp_out = self.mlp(torch.cat(input, 1))
        return (
            mlp_out
            if self.training or self.temperature == 1.0
            else mlp_out / self.temperature
        )


[docs]    def get_decoder(self) -> List[nn.Module]:
        """Returns the MLP module that is used as a decoder."""
        return [self.mlp]






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.decoders.mlp_decoder_query_response

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List

import torch
import torch.nn as nn
from pytext.utils.usage import log_class_usage

from .decoder_base import DecoderBase


[docs]class MLPDecoderQueryResponse(DecoderBase):
    """
    Implements a 'two-tower' MLP: one for query and one for response
    Used in search pairwise ranking: both pos_response and neg_response
    use the response-MLP
    """

[docs]    class Config(DecoderBase.Config):
        # Intermediate hidden dimensions
        hidden_dims: List[int] = []


    def __init__(self, config: Config, from_dim: int, to_dim: int) -> None:
        super().__init__(config)
        self.mlp_for_response = MLPDecoderQueryResponse.get_mlp(
            from_dim, to_dim, config.hidden_dims
        )
        self.mlp_for_query = MLPDecoderQueryResponse.get_mlp(
            from_dim, to_dim, config.hidden_dims
        )
        self.out_dim = (3, to_dim)
        log_class_usage

[docs]    @staticmethod
    def get_mlp(from_dim: int, to_dim: int, hidden_dims: List[int]):
        layers = []
        current_dim = from_dim
        for dim in hidden_dims or []:
            layers.append(nn.Linear(current_dim, dim))
            layers.append(nn.ReLU())
            current_dim = dim
        layers.append(nn.Linear(current_dim, to_dim))
        return nn.Sequential(*layers)


[docs]    def forward(self, *x: List[torch.Tensor]) -> List[torch.Tensor]:
        output = []
        assert len(x) == 3
        output.append(self.mlp_for_response(x[0]))
        output.append(self.mlp_for_response(x[1]))
        output.append(self.mlp_for_query(x[2]))
        return output


[docs]    def get_decoder(self) -> List[nn.Module]:
        return [self.mlp_for_response, self.mlp_for_query]






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.decoders.mlp_decoder_two_tower

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from typing import List

import torch
import torch.nn as nn
from pytext.config.module_config import Activation
from pytext.models.decoders.decoder_base import DecoderBase
from pytext.optimizer import get_activation
from pytext.utils import precision
from pytext.utils.usage import log_class_usage


[docs]class ExportType(Enum):
    RIGHT = "RIGHT"
    LEFT = "LEFT"
    NONE = "NONE"



[docs]class MLPDecoderTwoTower(DecoderBase):
    """
    Implements a 'two-tower' MLPDecoder: one for left and one for right
    """

[docs]    class Config(DecoderBase.Config):
        # Intermediate hidden dimensions
        right_hidden_dims: List[int] = []
        left_hidden_dims: List[int] = []
        hidden_dims: List[int] = []
        layer_norm: bool = False
        dropout: float = 0.0


    def __init__(
        self,
        config: Config,
        right_dim: int,
        left_dim: int,
        to_dim: int,
        export_type=ExportType.NONE,
    ) -> None:
        super().__init__(config)

        self.mlp_for_right = MLPDecoderTwoTower.get_mlp(
            right_dim,
            0,
            config.right_hidden_dims,
            config.layer_norm,
            config.dropout,
            export_embedding=True,
        )
        self.mlp_for_left = MLPDecoderTwoTower.get_mlp(
            left_dim,
            0,
            config.left_hidden_dims,
            config.layer_norm,
            config.dropout,
            export_embedding=True,
        )
        from_dim = config.right_hidden_dims[-1] + config.left_hidden_dims[-1]
        self.mlp = MLPDecoderTwoTower.get_mlp(
            from_dim, to_dim, config.hidden_dims, config.layer_norm, config.dropout
        )
        self.out_dim = to_dim
        self.export_type = export_type
        log_class_usage

[docs]    @staticmethod
    def get_mlp(
        from_dim: int,
        to_dim: int,
        hidden_dims: List[int],
        layer_norm: bool,
        dropout: float,
        export_embedding: bool = False,
    ):
        layers = []
        for i in range(len(hidden_dims)):
            dim = hidden_dims[i]
            layers.append(nn.Linear(from_dim, dim, True))
            # Skip ReLU, LayerNorm, and dropout for the last layer if export_embedding
            if not (export_embedding and i == len(hidden_dims) - 1):
                layers.append(get_activation(Activation.RELU))
                if layer_norm:
                    layers.append(nn.LayerNorm(dim))
                if dropout > 0:
                    layers.append(nn.Dropout(dropout))
            from_dim = dim

        if to_dim > 0:
            layers.append(nn.Linear(from_dim, to_dim, True))

        return nn.Sequential(*layers)


[docs]    def forward(self, *x: List[torch.Tensor]) -> torch.Tensor:
        # x[0]: right_text_emb, x[1]: left_text_emb, x[2]: right_dense, x[3]: left_dense
        assert len(x) == 4

        if self.export_type == ExportType.RIGHT or self.export_type == ExportType.NONE:
            right_tensor = (
                torch.cat((x[0], x[2]), 1).half()
                if precision.FP16_ENABLED
                else torch.cat((x[0], x[2]), 1).float()
            )
            right_output = self.mlp_for_right(right_tensor)
            if self.export_type == ExportType.RIGHT:
                return right_output

        if self.export_type == ExportType.LEFT or self.export_type == ExportType.NONE:
            left_tensor = (
                torch.cat((x[1], x[3]), 1).half()
                if precision.FP16_ENABLED
                else torch.cat((x[1], x[3]), 1).float()
            )
            left_output = self.mlp_for_left(left_tensor)
            if self.export_type == ExportType.LEFT:
                return left_output

        return self.mlp(torch.cat((right_output, left_output), 1))


[docs]    def get_decoder(self) -> List[nn.Module]:
        return [self.mlp_for_left, self.mlp_for_right]






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.decoders.multilabel_decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List

import torch
import torch.nn as nn
from pytext.utils.usage import log_class_usage

from .decoder_base import DecoderBase


[docs]class MultiLabelDecoder(DecoderBase):
    """
    Implements a 'n-tower' MLP: one for each of the multi labels
    Used in USM/EA: the user satisfaction modeling, pTSR prediction and
    Error Attribution are all 3 label sets that need predicting.

    """

    class Config(DecoderBase.Config):
        # Intermediate hidden dimensions
        hidden_dims: List[int] = []

    def __init__(
        self,
        config: Config,
        in_dim: int,
        output_dim: Dict[str, int],
        label_names: List[str],
    ) -> None:
        super().__init__(config)
        self.label_mlps = nn.ModuleDict({})
        # Store the ordered list to preserve the ordering of the labels
        # when generating the output layer
        self.label_names = label_names
        aggregate_out_dim = 0
        for label_, _ in output_dim.items():
            self.label_mlps[label_] = MultiLabelDecoder.get_mlp(
                in_dim, output_dim[label_], config.hidden_dims
            )
            aggregate_out_dim += output_dim[label_]
        self.out_dim = (1, aggregate_out_dim)
        log_class_usage(__class__)

[docs]    @staticmethod
    def get_mlp(in_dim: int, out_dim: int, hidden_dims: List[int]):
        layers = []
        current_dim = in_dim
        for dim in hidden_dims or []:
            layers.append(nn.Linear(current_dim, dim))
            layers.append(nn.ReLU())
            current_dim = dim
        layers.append(nn.Linear(current_dim, out_dim))
        return nn.Sequential(*layers)


[docs]    def forward(self, *input: torch.Tensor):
        logits = tuple(
            self.label_mlps[x](torch.cat(input, 1)) for x in self.label_names
        )
        return logits


[docs]    def get_decoder(self) -> List[nn.Module]:
        return self.label_mlps






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.char_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config.field_config import CharFeatConfig
from pytext.data.utils import Vocabulary
from pytext.fields import FieldMeta
from pytext.utils.usage import log_class_usage

from .embedding_base import EmbeddingBase


[docs]class CharacterEmbedding(EmbeddingBase):
    """
    Module for character aware CNN embeddings for tokens. It uses convolution
    followed by max-pooling over character embeddings to obtain an embedding
    vector for each token.

    Implementation is loosely based on https://arxiv.org/abs/1508.06615.

    Args:
        num_embeddings (int): Total number of characters (vocabulary size).
        embed_dim (int): Size of character embeddings to be passed to convolutions.
        out_channels (int): Number of output channels.
        kernel_sizes (List[int]): Dimension of input Tensor passed to MLP.
        highway_layers (int): Number of highway layers applied to pooled output.
        projection_dim (int): If specified, size of output embedding for token, via
            a linear projection from convolution output.

    Attributes:
        char_embed (nn.Embedding): Character embedding table.
        convs (nn.ModuleList): Convolution layers that operate on character
        embeddings.
        highway_layers (nn.Module): Highway layers on top of convolution output.
        projection (nn.Module): Final linear layer to token embedding.
        embedding_dim (int): Dimension of the final token embedding produced.

    """

    Config = CharFeatConfig

[docs]    @classmethod
    def from_config(
        cls,
        config: CharFeatConfig,
        metadata: Optional[FieldMeta] = None,
        vocab_size: Optional[int] = None,
    ):
        """Factory method to construct an instance of CharacterEmbedding from
        the module's config object and the field's metadata object.

        Args:
            config (CharFeatConfig): Configuration object specifying all the
                parameters of CharacterEmbedding.
            metadata (FieldMeta): Object containing this field's metadata.

        Returns:
            type: An instance of CharacterEmbedding.

        """
        if vocab_size is None:
            vocab_size = metadata.vocab_size

        return cls(
            vocab_size,
            config.embed_dim,
            config.cnn.kernel_num,
            config.cnn.kernel_sizes,
            config.highway_layers,
            config.projection_dim,
        )


    def __init__(
        self,
        num_embeddings: int,
        embed_dim: int,
        out_channels: int,
        kernel_sizes: List[int],
        highway_layers: int,
        projection_dim: Optional[int],
        *args,
        **kwargs,
    ) -> None:
        conv_out_dim = len(kernel_sizes) * out_channels
        output_dim = projection_dim or conv_out_dim
        super().__init__(output_dim)

        self.char_embed = nn.Embedding(num_embeddings, embed_dim)
        self.convs = nn.ModuleList(
            [
                # in_channels = embed_dim because input is treated as sequence
                # of dim [max_word_length] with embed_dim channels
                # Adding padding to provide robustness in cases where input
                # length is less than conv filter width
                nn.Conv1d(embed_dim, out_channels, K, padding=K // 2)
                for K in kernel_sizes
            ]
        )
        self.highway = None
        if highway_layers > 0:
            self.highway = Highway(conv_out_dim, highway_layers)
        self.projection = None
        if projection_dim:
            self.projection = nn.Linear(conv_out_dim, projection_dim)
        log_class_usage(__class__)

[docs]    def forward(self, chars: torch.Tensor) -> torch.Tensor:
        """
        Given a batch of sentences such that tokens are broken into character ids,
        produce token embedding vectors for each sentence in the batch.

        Args:
            chars (torch.Tensor): Batch of sentences where each token is broken
            into characters.
            Dimension: batch size X maximum sentence length X maximum word length

        Returns:
            torch.Tensor: Embedded batch of sentences. Dimension:
            batch size X maximum sentence length, token embedding size.
            Token embedding size = `out_channels * len(self.convs))`

        """
        batch_size = chars.size(0)
        max_sent_length = chars.size(1)
        max_word_length = chars.size(2)

        chars = chars.view(batch_size * max_sent_length, max_word_length)

        # char_embedding: (bsize * max_sent_length, max_word_length, embed_dim)
        char_embedding = self.char_embed(chars)

        # conv_inp dim: (bsize * max_sent_length, emb_size, max_word_length)
        conv_inp = char_embedding.transpose(1, 2)
        char_conv_outs = [F.relu(conv(conv_inp)) for conv in self.convs]

        # Apply max pooling
        # char_pool_out[i] dims: (bsize * max_sent_length, out_channels)
        char_pool_outs = [torch.max(out, dim=2)[0] for out in char_conv_outs]

        # Concat different feature maps together
        # char_pool_out dim: (bsize * max_sent_length, out_channel * num_kernels)
        char_out = torch.cat(char_pool_outs, 1)

        # Highway layers, preserves dims
        if self.highway is not None:
            char_out = self.highway(char_out)

        if self.projection is not None:
            # Linear map back to final embedding size:
            # (bsize * max_sent_length, projection_dim)
            char_out = self.projection(char_out)

        # Reshape to (bsize, max_sent_length, "output_dim")
        return char_out.view(batch_size, max_sent_length, -1)




[docs]class Highway(nn.Module):
    """
    A `Highway layer <https://arxiv.org/abs/1505.00387>`.
    Adopted from the AllenNLP implementation.
    """

    def __init__(self, input_dim: int, num_layers: int = 1):
        super().__init__()
        self.input_dim = input_dim
        self.layers = nn.ModuleList(
            [nn.Linear(input_dim, input_dim * 2) for _ in range(num_layers)]
        )
        self.activation = nn.ReLU()
        self.reset_parameters()

[docs]    def reset_parameters(self):
        for layer in self.layers:
            # As per comment in AllenNLP:
            # We should bias the highway layer to just carry its input forward. We do
            # that by setting the bias on `B(x)` to be positive, because that means `g`
            # will be biased to be high, so we will carry the input forward. The bias
            # on `B(x)` is the second half of the bias vector in each Linear layer.
            nn.init.constant_(layer.bias[self.input_dim :], 1)
            nn.init.constant_(layer.bias[: self.input_dim], 0)
            nn.init.xavier_normal_(layer.weight)


[docs]    def forward(self, x: torch.Tensor):
        for layer in self.layers:
            projection = layer(x)
            proj_x, gate = projection.chunk(2, dim=-1)
            proj_x = self.activation(proj_x)
            gate = F.sigmoid(gate)
            x = gate * x + (gate.new_tensor([1]) - gate) * proj_x
        return x






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.contextual_token_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional

import torch
from pytext.config.field_config import ContextualTokenEmbeddingConfig
from pytext.models.seq_models.base import PlaceholderIdentity
from torch.nn import Linear

from .embedding_base import EmbeddingBase


[docs]class ContextualTokenEmbedding(EmbeddingBase):
    """Module for providing token embeddings from a pretrained model."""

    Config = ContextualTokenEmbeddingConfig

[docs]    @classmethod
    def from_config(cls, config: ContextualTokenEmbeddingConfig, *args, **kwargs):
        return cls(config.embed_dim, downsample_dim=config.downsample_dim)


    def __init__(self, embed_dim: int, downsample_dim: Optional[int] = None) -> None:
        super().__init__(embed_dim)
        self.input_embed_dim = embed_dim
        if downsample_dim:
            self.proj = Linear(embed_dim, downsample_dim)
            self.embedding_dim = downsample_dim
        else:
            self.proj = PlaceholderIdentity()

[docs]    def forward(self, embedding: torch.Tensor) -> torch.Tensor:
        embedding_shape = torch.onnx.operators.shape_as_tensor(embedding)

        # Since embeddings vector is flattened, verify its shape correctness.
        if embedding_shape[1].item() % self.input_embed_dim != 0:
            raise ValueError(
                f"Input embedding_dim {embedding_shape[1]} is not a"
                + f" multiple of specified embedding_dim {self.input_embed_dim}"
            )

        # Unflatten embedding Tensor from (batch_size, seq_len * embedding_size)
        # to (batch_size, seq_len, embedding_size).
        num_tokens = embedding_shape[1] // self.input_embed_dim
        new_embedding_shape = torch.cat(
            (
                torch.tensor([-1], dtype=torch.long),
                num_tokens.view(1),
                torch.tensor([self.input_embed_dim], dtype=torch.long),
            )
        )
        reshaped_embed = torch.onnx.operators.reshape_from_tensor_shape(
            embedding, new_embedding_shape
        )
        return self.proj(reshaped_embed)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.dict_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional

import torch
import torch.nn as nn
import torch.onnx.operators
from pytext.config.field_config import DictFeatConfig
from pytext.config.module_config import PoolingType
from pytext.data.tensorizers import Tensorizer
from pytext.data.utils import PAD_INDEX, UNK_INDEX, Vocabulary
from pytext.fields import FieldMeta
from pytext.utils.usage import log_class_usage

from .embedding_base import EmbeddingBase


[docs]class DictEmbedding(EmbeddingBase):
    """
    Module for dictionary feature embeddings for tokens. Dictionary features are
    also known as gazetteer features. These are per token discrete features that
    the module learns embeddings for.
    Example: For the utterance *Order coffee from Starbucks*, the dictionary
    features could be
    ::

        [
            {"tokenIdx": 1, "features": {"drink/beverage": 0.8, "music/song": 0.2}},
            {"tokenIdx": 3, "features": {"store/coffee_shop": 1.0}}
        ]

    ::
    Thus, for a given token there can be more than one dictionary features each
    of which has a confidence score. The final embedding for a token is the
    weighted average of the dictionary embeddings followed by a pooling operation
    such that the module produces an embedding vector per token.

    Args:
        num_embeddings (int): Total number of dictionary features (vocabulary size).
        embed_dim (int): Size of embedding vector.
        pooling_type (PoolingType): Type of pooling for combining the dictionary
            feature embeddings.

    Attributes:
        pooling_type (PoolingType): Type of pooling for combining the dictionary
            feature embeddings.

    """

    Config = DictFeatConfig

[docs]    @classmethod
    def from_config(
        cls,
        config: DictFeatConfig,
        metadata: Optional[FieldMeta] = None,
        labels: Optional[Vocabulary] = None,
        tensorizer: Optional[Tensorizer] = None,
    ):
        """Factory method to construct an instance of DictEmbedding from
        the module's config object and the field's metadata object.

        Args:
            config (DictFeatConfig): Configuration object specifying all the
            parameters of DictEmbedding.
            metadata (FieldMeta): Object containing this field's metadata.

        Returns:
            type: An instance of DictEmbedding.

        """
        # TODO: clean this up once fully migrated to new data handler design
        vocab_size = (
            len(tensorizer.vocab)
            if tensorizer is not None
            else len(labels)
            if labels is not None
            else metadata.vocab_size
        )
        tensorizer_vocab_exists = tensorizer and tensorizer.vocab
        pad_index = (
            tensorizer.vocab.get_pad_index() if tensorizer_vocab_exists else PAD_INDEX
        )
        unk_index = (
            tensorizer.vocab.get_unk_index() if tensorizer_vocab_exists else UNK_INDEX
        )
        return cls(
            num_embeddings=vocab_size,
            embed_dim=config.embed_dim,
            pooling_type=config.pooling,
            pad_index=pad_index,
            unk_index=unk_index,
            mobile=config.mobile,
        )


    def __init__(
        self,
        num_embeddings: int,
        embed_dim: int,
        pooling_type: PoolingType,
        pad_index: int = PAD_INDEX,
        unk_index: int = UNK_INDEX,
        mobile: bool = False,
    ) -> None:
        super().__init__(embed_dim)
        self.unk_index = unk_index
        self.pad_index = pad_index
        self.embedding = nn.Embedding(
            num_embeddings, embed_dim, padding_idx=self.pad_index
        )
        # Temporary workaround till https://github.com/pytorch/pytorch/issues/32840
        # is resolved
        self.pooling_type = pooling_type.value
        self.mobile = mobile
        log_class_usage(__class__)

[docs]    def find_and_replace(
        self, tensor: torch.Tensor, find_val: int, replace_val: int
    ) -> torch.Tensor:
        """
        `torch.where` is not supported for mobile ONNX, this hack allows a mobile
        exported version of `torch.where` which is computationally more expensive
        """
        if self.mobile:
            mask = torch.eq(tensor, find_val)
            return tensor * (1 - mask.long()) + mask * replace_val
        else:
            return torch.where(
                tensor == find_val, torch.full_like(tensor, replace_val), tensor
            )


[docs]    def forward(
        self, feats: torch.Tensor, weights: torch.Tensor, lengths: torch.Tensor
    ) -> torch.Tensor:
        """Given a batch of sentences such containing dictionary feature ids per
        token, produce token embedding vectors for each sentence in the batch.

        Args:
            feats (torch.Tensor): Batch of sentences with dictionary feature ids.
                shape: [bsz, seq_len * max_feat_per_token]
            weights (torch.Tensor): Batch of sentences with dictionary feature
                weights for the dictionary features.
                shape: [bsz, seq_len * max_feat_per_token]
            lengths (torch.Tensor): Batch of sentences with the number of
                dictionary features per token.
                shape: [bsz, seq_len]

        Returns:
            torch.Tensor: Embedded batch of sentences. Dimension:
            batch size X maximum sentence length, token embedding size.
            Token embedding size = `embed_dim` passed to the constructor.

        """
        batch_size = torch.onnx.operators.shape_as_tensor(feats)[0]
        max_toks = torch.onnx.operators.shape_as_tensor(lengths)[1]

        if self.unk_index != self.pad_index:
            # convert all unk indices to pad indices
            feats = self.find_and_replace(feats, self.unk_index, self.pad_index)

        dict_emb = self.embedding(feats)

        # Calculate weighted average of the embeddings
        weighted_embds = dict_emb * weights.unsqueeze(2)
        new_emb_shape = torch.cat(
            (
                batch_size.view(1),
                max_toks.view(1),
                torch.tensor([-1]).long(),
                torch.tensor([weighted_embds.size()[-1]]).long(),
            )
        )
        weighted_embds = torch.onnx.operators.reshape_from_tensor_shape(
            weighted_embds, new_emb_shape
        )

        # Temporary workaround till https://github.com/pytorch/pytorch/issues/32840
        # is resolved
        if self.pooling_type == "mean":
            reduced_embeds = torch.sum(weighted_embds, dim=2) / lengths.unsqueeze(2).to(
                weighted_embds.dtype
            )
        elif self.pooling_type == "max":
            reduced_embeds, _ = torch.max(weighted_embds, dim=2)
        else:
            raise RuntimeError(f"Pooling type {self.pooling_type} is unsupported.")

        return reduced_embeds






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.embedding_base

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List

import torch.nn as nn
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage
from torch.utils.tensorboard import SummaryWriter


[docs]class EmbeddingBase(Module):
    """Base class for token level embedding modules.

    Args:
        embedding_dim (int): Size of embedding vector.

    Attributes:
        num_emb_modules (int): Number of ways to embed a token.
        embedding_dim (int): Size of embedding vector.

    """

    __EXPANSIBLE__ = True

    def __init__(self, embedding_dim: int):
        super().__init__()
        # By default has 1 embedding which is itself, for EmbeddingList, this num
        # can be greater than 1
        self.num_emb_modules = 1
        self.embedding_dim = embedding_dim
        log_class_usage(__class__)

[docs]    def visualize(self, summary_writer: SummaryWriter):
        """
        Overridden in sub classes to implement Tensorboard visualization of
        embedding space
        """
        pass






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.embedding_list

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, Iterable, List, Tuple, Union

import torch
import torch.nn as nn
from pytext.utils.usage import log_class_usage
from torch.nn import ModuleList
from torch.utils.tensorboard import SummaryWriter

from .embedding_base import EmbeddingBase


[docs]class EmbeddingList(EmbeddingBase, ModuleList):
    """
    There are more than one way to embed a token and this module provides a way
    to generate a list of sub-embeddings, concat embedding tensors into a single
    Tensor or return a tuple of Tensors that can be used by downstream modules.

    Args:
        embeddings (Iterable[EmbeddingBase]): A sequence of embedding modules to
        embed a token.
        concat (bool): Whether to concatenate the embedding vectors emitted from
        `embeddings` modules.

    Attributes:
        num_emb_modules (int): Number of flattened embeddings in `embeddings`,
            e.g: ((e1, e2), e3) has 3 in total
        input_start_indices (List[int]): List of indices of the sub-embeddings
            in the embedding list.
        concat (bool): Whether to concatenate the embedding vectors emitted from
            `embeddings` modules.
        embedding_dim: Total embedding size, can be a single int or tuple of
            int depending on concat setting
    """

    def __init__(self, embeddings: Iterable[EmbeddingBase], concat: bool) -> None:
        EmbeddingBase.__init__(self, 0)
        embeddings = list(filter(None, embeddings))
        self.num_emb_modules = sum(emb.num_emb_modules for emb in embeddings)
        embeddings_list, input_start_indices = [], []
        start = 0
        for emb in embeddings:
            if emb.embedding_dim > 0:
                embeddings_list.append(emb)
                input_start_indices.append(start)
            start += emb.num_emb_modules
        ModuleList.__init__(self, embeddings_list)
        self.input_start_indices = input_start_indices
        self.concat = concat
        assert len(self) > 0, "must have at least 1 sub embedding"
        embedding_dims = tuple(emb.embedding_dim for emb in self)
        self.embedding_dim = sum(embedding_dims) if concat else embedding_dims
        log_class_usage(__class__)

[docs]    def forward(self, *emb_input) -> Union[torch.Tensor, Tuple[torch.Tensor]]:
        """
        Get embeddings from all sub-embeddings and either concatenate them
        into one Tensor or return them in a tuple.

        Args:
            *emb_input (type): Sequence of token level embeddings to combine.
                The inputs should match the size of configured embeddings. Each
                of them is either a Tensor or a tuple of Tensors.

        Returns:
            Union[torch.Tensor, Tuple[torch.Tensor]]: If `concat` is True then
                a Tensor is returned by concatenating all embeddings. Otherwise
                all embeddings are returned in a tuple.

        """
        # tokens dim: (bsz, max_seq_len) -> (bsz, max_seq_len, dim) OR
        # (bsz, max_num_sen, max_seq_len) -> (bsz, max_num_sen, max_seq_len, dim)
        # for seqnn
        if self.num_emb_modules != len(emb_input):
            raise Exception(
                f"expecting {self.num_emb_modules} embeddings, "
                + f"but got {len(emb_input)} input"
            )
        tensors = []
        for emb, start in zip(self, self.input_start_indices):
            end = start + emb.num_emb_modules
            input = emb_input[start:end]
            # single embedding
            if len(input) == 1:
                # the input for the single embedding is a tuple or list of tensors
                if isinstance(input[0], list) or isinstance(input[0], tuple):
                    [input] = input
            emb_tensor = emb(*input)
            tensors.append(emb_tensor)

        if self.concat:
            return torch.cat(tensors, -1)
        else:
            return tuple(tensors) if len(tensors) > 1 else tensors[0]


[docs]    def visualize(self, summary_writer: SummaryWriter):
        for child in self:
            child.visualize(summary_writer)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.mlp_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Optional

import torch
from pytext.config.field_config import MLPFeatConfig
from pytext.data.tensorizers import Tensorizer
from pytext.fields import FieldMeta
from pytext.models.embeddings.embedding_base import EmbeddingBase
from pytext.utils.usage import log_class_usage
from torch import nn
from torch.utils.tensorboard import SummaryWriter


[docs]class MLPEmbedding(EmbeddingBase):
    """
    An MLP embedding wrapper module around `torch.nn.Embedding` to add
    transformations for float tensors.

    Args:
        num_embeddings (int): Total number of words/tokens (vocabulary size).
        embedding_dim (int): Size of embedding vector.
        embeddings_weight (torch.Tensor): Pretrained weights to initialize the
            embedding table with.
        init_range (List[int]): Range of uniform distribution to initialize the
            weights with if `embeddings_weight` is None.
        mlp_layer_dims (List[int]): List of layer dimensions (if any) to add
            on top of the embedding lookup.

    """

    Config = MLPFeatConfig

[docs]    @classmethod
    def from_config(
        cls,
        config: MLPFeatConfig,
        metadata: Optional[FieldMeta] = None,
        tensorizer: Optional[Tensorizer] = None,
        init_from_saved_state: Optional[bool] = False,
    ):
        """Factory method to construct an instance of MLPEmbedding from
        the module's config object and the field's metadata object.

        Args:
            config (MLPFeatConfig): Configuration object specifying all the
            parameters of MLPEmbedding.
            metadata (FieldMeta): Object containing this field's metadata.

        Returns:
            type: An instance of MLPEmbedding.

        """
        if tensorizer is not None:
            embeddings_weight = None
        else:  # This else condition should go away after metadata goes away.
            embeddings_weight = metadata.pretrained_embeds_weight

        return cls(
            embedding_dim=config.embed_dim,
            embeddings_weight=embeddings_weight,
            init_range=config.embedding_init_range,
            init_std=config.embeddding_init_std,
            mlp_layer_dims=config.mlp_layer_dims,
        )


    def __init__(
        self,
        embedding_dim: int = 300,
        embeddings_weight: Optional[torch.Tensor] = None,
        init_range: Optional[List[int]] = None,
        init_std: Optional[float] = None,
        mlp_layer_dims: List[int] = (),
    ) -> None:
        output_embedding_dim = mlp_layer_dims[-1] if mlp_layer_dims else embedding_dim
        EmbeddingBase.__init__(self, embedding_dim=output_embedding_dim)

        # Create MLP layers
        if mlp_layer_dims is None:
            mlp_layer_dims = []
        self.mlp = nn.Sequential(
            *(
                nn.Sequential(nn.Linear(m, n), nn.ReLU())
                for m, n in zip([embedding_dim] + list(mlp_layer_dims), mlp_layer_dims)
            )
        )
        log_class_usage(__class__)

[docs]    def forward(self, input):
        return self.mlp(input)


[docs]    def visualize(self, summary_writer: SummaryWriter):
        pass






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.scriptable_embedding_list

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from inspect import signature
from typing import Dict, Iterable, List, Tuple

import torch
from pytext.models.embeddings import EmbeddingBase
from torch.utils.tensorboard import SummaryWriter


[docs]class ScriptableEmbeddingList(EmbeddingBase):
    """

    This class is a Torchscript-friendly version of
    pytext.models.embeddings.EmbeddingList. The main differences are that it
    requires input arguments to be passed in as a list of Tensors, since
    Torchscript does not allow variable arguments, and that it only supports
    concat mode, since Torchscript does not support return value variance.

    """

    # Different embedding classes in PyText take different numbers of input
    # arguments. Therefore, we want to allow users of this class to simply pass
    # in a list of tensors for each embedding. Unfortunately, Torchscript
    # requires that we know the signature of the function we're calling before
    # .forward() is called. These classes and adapter method allow us to
    # provide a flexible interface to callers of this class while satisfying
    # Torchscript.

    # N.B.: it may be possible to generate these classes dynamically, but given
    # that we currently only need two of them it seems better to define them
    # here so we get clean stack traces, autocomplete, etc.

[docs]    class Wrapper1(torch.nn.Module):
        def __init__(self, embedding: EmbeddingBase):
            super().__init__()
            self._embedding = embedding

[docs]        def forward(self, xs: List[torch.Tensor]):
            return self._embedding(xs[0])



[docs]    class Wrapper3(torch.nn.Module):
        def __init__(self, embedding: EmbeddingBase):
            super().__init__()
            self._embedding = embedding

[docs]        def forward(self, xs: List[torch.Tensor]):
            return self._embedding(xs[0], xs[1], xs[2])



    @staticmethod
    def _adapt_embedding(embedding: torch.nn.Module) -> torch.nn.Module:
        param_count = len(signature(embedding.forward).parameters)

        if param_count == 1:
            return ScriptableEmbeddingList.Wrapper1(embedding)
        elif param_count == 3:
            return ScriptableEmbeddingList.Wrapper3(embedding)
        raise AssertionError(
            f"Unsupported parameter count {param_count}. If a new embedding "
            "class has been added, you will need to add support in this class."
        )

    def __init__(self, embeddings: Iterable[EmbeddingBase]):
        EmbeddingBase.__init__(self, 0)
        embeddings = list(filter(None, embeddings))
        self.num_emb_modules = sum(emb.num_emb_modules for emb in embeddings)
        embeddings_list: List[EmbeddingBase] = []
        input_start_indices: List[int] = []
        start = 0
        embedding_dim = 0
        for emb in embeddings:
            if emb.embedding_dim > 0:
                embeddings_list.append(emb)
                input_start_indices.append(start)
                embedding_dim += emb.embedding_dim
            start += emb.num_emb_modules
        self.embeddings_list = torch.nn.ModuleList(
            map(ScriptableEmbeddingList._adapt_embedding, embeddings_list)
        )
        self.input_start_indices: Tuple[int] = tuple(input_start_indices)
        assert len(self.embeddings_list) > 0, "must have at least 1 sub embedding"
        self.embedding_dim = embedding_dim

[docs]    def forward(self, emb_input: List[List[torch.Tensor]]) -> torch.Tensor:
        """
        Get embeddings from all sub-embeddings and either concatenate them
        into one Tensor or return them in a tuple.

        Args:
            emb_input (type): Sequence of token level embeddings to combine.
                The inputs should match the size of configured embeddings. Each
                of them is a List of Tensors.

        Returns:
            torch.Tensor: a Tensor is returned by concatenating all embeddings.

        """
        # tokens dim: (bsz, max_seq_len) -> (bsz, max_seq_len, dim) OR
        # (bsz, max_num_sen, max_seq_len) -> (bsz, max_num_sen, max_seq_len, dim)
        # for seqnn
        if self.num_emb_modules != len(emb_input):
            raise Exception(
                f"expecting {self.num_emb_modules} embeddings, "
                + f"but got {len(emb_input)} input"
            )
        tensors = []
        for emb, start in zip(self.embeddings_list, self.input_start_indices):
            tensors.append(emb(emb_input[start]))

        return torch.cat(tensors, 2)


[docs]    def visualize(self, summary_writer: SummaryWriter):
        for child in self:
            child.visualize(summary_writer)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.word_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import collections
from typing import List, Optional

import torch
from pytext.config.field_config import WordFeatConfig
from pytext.data.tensorizers import Tensorizer
from pytext.fields import FieldMeta
from pytext.models.embeddings.embedding_base import EmbeddingBase
from pytext.utils.embeddings import PretrainedEmbedding
from pytext.utils.usage import log_class_usage
from torch import nn
from torch.utils.tensorboard import SummaryWriter


[docs]class WordEmbedding(EmbeddingBase):
    """
    A word embedding wrapper module around `torch.nn.Embedding` with options to
    initialize the word embedding weights and add MLP layers acting on each word.

    Note: Embedding weights for UNK token are always initialized to zeros.

    Args:
        num_embeddings (int): Total number of words/tokens (vocabulary size).
        embedding_dim (int): Size of embedding vector.
        embeddings_weight (torch.Tensor): Pretrained weights to initialize the
            embedding table with.
        init_range (List[int]): Range of uniform distribution to initialize the
            weights with if `embeddings_weight` is None.
        unk_token_idx (int): Index of UNK token in the word vocabulary.
        mlp_layer_dims (List[int]): List of layer dimensions (if any) to add
            on top of the embedding lookup.

    """

    Config = WordFeatConfig

[docs]    @classmethod
    def from_config(
        cls,
        config: WordFeatConfig,
        metadata: Optional[FieldMeta] = None,
        tensorizer: Optional[Tensorizer] = None,
        init_from_saved_state: Optional[bool] = False,
    ):
        """Factory method to construct an instance of WordEmbedding from
        the module's config object and the field's metadata object.

        Args:
            config (WordFeatConfig): Configuration object specifying all the
            parameters of WordEmbedding.
            metadata (FieldMeta): Object containing this field's metadata.

        Returns:
            type: An instance of WordEmbedding.

        """
        if tensorizer is not None:
            if config.vocab_from_pretrained_embeddings:
                raise ValueError(
                    "In new data design, to add tokens from a pretrained embeddings "
                    "file to the vocab, specify `vocab_file` in the token tensorizer."
                )

            embeddings_weight = None
            # We don't need to load pretrained embeddings if we know the
            # embedding weights are going to be loaded from a snapshot.
            if config.pretrained_embeddings_path and not init_from_saved_state:
                pretrained_embedding = PretrainedEmbedding(
                    config.pretrained_embeddings_path,  # doesn't support fbpkg
                    lowercase_tokens=config.lowercase_tokens,
                    skip_header=config.skip_header,
                    delimiter=config.delimiter,
                )
                embeddings_weight = pretrained_embedding.initialize_embeddings_weights(
                    tensorizer.vocab.idx,
                    tensorizer.vocab.unk_token,
                    config.embed_dim,
                    config.embedding_init_strategy,
                )
            num_embeddings = len(tensorizer.vocab)
            unk_token_idx = tensorizer.vocab.get_unk_index()
            vocab = tensorizer.vocab
            vocab_pad_idx = vocab.get_pad_index(value=-1)
            if vocab_pad_idx == -1:
                vocab_pad_idx = None
        else:  # This else condition should go away after metadata goes away.
            num_embeddings = metadata.vocab_size
            embeddings_weight = metadata.pretrained_embeds_weight
            unk_token_idx = metadata.unk_token_idx
            vocab = metadata.vocab
            vocab_pad_idx = None

        return cls(
            num_embeddings=num_embeddings,
            embedding_dim=config.embed_dim,
            embeddings_weight=embeddings_weight,
            init_range=config.embedding_init_range,
            init_std=config.embeddding_init_std,
            unk_token_idx=unk_token_idx,
            mlp_layer_dims=config.mlp_layer_dims,
            padding_idx=config.padding_idx or vocab_pad_idx,
            vocab=vocab,
        )


    def __init__(
        self,
        num_embeddings: int,
        embedding_dim: int = 300,
        embeddings_weight: Optional[torch.Tensor] = None,
        init_range: Optional[List[int]] = None,
        init_std: Optional[float] = None,
        unk_token_idx: int = 0,
        mlp_layer_dims: List[int] = (),
        padding_idx: Optional[int] = None,
        vocab: Optional[List[str]] = None,
    ) -> None:
        output_embedding_dim = mlp_layer_dims[-1] if mlp_layer_dims else embedding_dim
        EmbeddingBase.__init__(self, embedding_dim=output_embedding_dim)

        # Create word embedding
        self.word_embedding = nn.Embedding(
            num_embeddings,
            embedding_dim,
            _weight=embeddings_weight,
            padding_idx=padding_idx,
        )
        if embeddings_weight is None:
            if init_range:
                self.word_embedding.weight.data.uniform_(init_range[0], init_range[1])
            if init_std:
                self.word_embedding.weight.data.normal_(mean=0.0, std=init_std)

        # Initialize unk embedding with zeros
        # to guard the model against randomized decisions based on unknown words
        self.word_embedding.weight.data[unk_token_idx].fill_(0.0)

        # Create MLP layers
        if mlp_layer_dims is None:
            mlp_layer_dims = []
        self.mlp = nn.Sequential(
            *(
                nn.Sequential(nn.Linear(m, n), nn.ReLU())
                for m, n in zip([embedding_dim] + list(mlp_layer_dims), mlp_layer_dims)
            )
        )
        self.vocab = vocab
        self.padding_idx = padding_idx
        log_class_usage(__class__)

    def __getattr__(self, name):
        if name == "weight":
            return self.word_embedding.weight
        return super().__getattr__(name)

[docs]    def forward(self, input):
        return self.mlp(self.word_embedding(input))


[docs]    def freeze(self):
        for param in self.word_embedding.parameters():
            param.requires_grad = False


[docs]    def visualize(self, summary_writer: SummaryWriter):
        if self.vocab:
            summary_writer.add_embedding(
                self.word_embedding.weight, metadata=self.vocab
            )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.embeddings.word_seq_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Optional

import torch
from pytext.config.field_config import EmbedInitStrategy
from pytext.data.tensorizers import Tensorizer
from pytext.models.embeddings.embedding_base import EmbeddingBase
from pytext.models.representations.bilstm import BiLSTM
from pytext.utils.embeddings import PretrainedEmbedding
from torch import nn
from torch.utils.tensorboard import SummaryWriter


[docs]class WordSeqEmbedding(EmbeddingBase):
    """
    An embedding module represents a sequence of sentences

    Args:
        lstm_config (BiLSTM.Config): config of the lstm layer
        num_embeddings (int): Total number of words/tokens (vocabulary size).
        embedding_dim (int): Size of embedding vector.
        embeddings_weight (torch.Tensor): Pretrained weights to initialize the
            embedding table with.
        init_range (List[int]): Range of uniform distribution to initialize the
            weights with if `embeddings_weight` is None.
        unk_token_idx (int): Index of UNK token in the word vocabulary.
    """

[docs]    class Config(EmbeddingBase.Config):
        word_embed_dim: int = 100
        embedding_init_strategy: EmbedInitStrategy = EmbedInitStrategy.RANDOM
        embedding_init_range: Optional[List[float]] = None
        embeddding_init_std: Optional[float] = 0.02
        padding_idx: Optional[int] = None

        lstm: BiLSTM.Config = BiLSTM.Config()

        # [BEGIN] pretrained embedding related config
        pretrained_embeddings_path: str = ""
        #: If `pretrained_embeddings_path` and `vocab_from_pretrained_embeddings` are set,
        #: only the first `vocab_size` tokens in the file will be added to the vocab.
        vocab_size: int = 0
        lowercase_tokens: bool = True
        skip_header: bool = True
        delimiter: str = " "

        # [END] pretrained embedding related config

[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        tensorizer: Tensorizer = None,
        init_from_saved_state: Optional[bool] = False,
    ):
        """Factory method to construct an instance of WordEmbedding from
        the module's config object and the field's metadata object.

        Args:
            config (WordSeqEmbedding.Config): Configuration object specifying all the
            parameters of WordEmbedding.

        Returns:
            type: An instance of WordSeqEmbedding.
        """
        embeddings_weight = None
        # We don't need to load pretrained embeddings if we know the
        # embedding weights are going to be loaded from a snapshot.
        if config.pretrained_embeddings_path and not init_from_saved_state:
            pretrained_embedding = PretrainedEmbedding(
                config.pretrained_embeddings_path,  # doesn't support fbpkg
                lowercase_tokens=config.lowercase_tokens,
                skip_header=config.skip_header,
                delimiter=config.delimiter,
            )
            embeddings_weight = pretrained_embedding.initialize_embeddings_weights(
                tensorizer.vocab.idx,
                tensorizer.vocab.unk_token,
                config.word_embed_dim,
                config.embedding_init_strategy,
            )
        num_embeddings = len(tensorizer.vocab)
        unk_token_idx = tensorizer.vocab.get_unk_index()
        vocab = tensorizer.vocab
        vocab_pad_idx = vocab.get_pad_index(value=-1)
        if vocab_pad_idx == -1:
            vocab_pad_idx = None

        return cls(
            lstm_config=config.lstm,
            num_embeddings=num_embeddings,
            word_embed_dim=config.word_embed_dim,
            embeddings_weight=embeddings_weight,
            init_range=config.embedding_init_range,
            init_std=config.embeddding_init_std,
            unk_token_idx=unk_token_idx,
            padding_idx=config.padding_idx or vocab_pad_idx,
            vocab=vocab,
        )


    def __init__(
        self,
        lstm_config: BiLSTM.Config,
        num_embeddings: int,
        word_embed_dim: int = 300,
        embeddings_weight: Optional[torch.Tensor] = None,
        init_range: Optional[List[int]] = None,
        init_std: Optional[float] = None,
        unk_token_idx: int = 0,
        padding_idx: Optional[int] = None,
        vocab: Optional[List[str]] = None,
    ) -> None:

        lstm = BiLSTM(lstm_config, word_embed_dim)
        output_embedding_dim = lstm.representation_dim
        EmbeddingBase.__init__(self, embedding_dim=output_embedding_dim)
        self.lstm = lstm
        self.num_lstm_directions = 2 if lstm_config.bidirectional else 1

        # Create word embedding
        self.word_embedding = nn.Embedding(
            num_embeddings,
            word_embed_dim,
            _weight=embeddings_weight,
            padding_idx=padding_idx,
        )
        if embeddings_weight is None:
            if init_range:
                self.word_embedding.weight.data.uniform_(init_range[0], init_range[1])
            if init_std:
                self.word_embedding.weight.data.normal_(mean=0.0, std=init_std)

        # Initialize unk embedding with zeros
        # to guard the model against randomized decisions based on unknown words
        self.word_embedding.weight.data[unk_token_idx].fill_(0.0)

        self.vocab = vocab
        self.padding_idx = padding_idx

    def __getattr__(self, name):
        if name == "weight":
            return self.word_embedding.weight
        return super().__getattr__(name)

[docs]    def forward(self, seq_token_idx, seq_token_count):
        """
        Args:
            seq_token_idx : shape [batch_size * max_seq_len * max_token_count]
            seq_token_count : shape [batch_size * max_seq_len]
        Return:
            embedding : shape (batch_size * max_seq_len * output_dim)
        """
        # batch_size * max_seq_len * max_token_count * emb_dim
        seq_token_emb = self.word_embedding(seq_token_idx)
        # transpose to  max_seq_len * batch_size * max_token_count * emb_dim
        seq_token_emb_t = seq_token_emb.transpose(0, 1)
        # transpose to  max_seq_len * batch_size
        seq_token_count_t = seq_token_count.transpose(0, 1)

        outputs = []
        for i, token_emb in enumerate(seq_token_emb_t):
            token_count = seq_token_count_t[i]
            rep, (h_t, c_t) = self.lstm(token_emb, token_count)
            h_t_transposed = h_t.transpose(0, 1).view(
                self.lstm.config.num_layers,
                self.num_lstm_directions,
                -1,
                self.lstm.config.lstm_dim,
            )
            if self.lstm.config.bidirectional:
                # Concat the two directions of the last layer
                output = torch.cat([h_t_transposed[-1][0], h_t_transposed[-1][1]], 1)
            else:
                output = h_t_transposed[-1][0]
            # seq_len * batch_size * lstm_dim
            outputs.append(output)
        # batch_size * seq_len * lstm_dim
        return torch.stack(outputs).transpose(1, 0)


[docs]    def freeze(self):
        for param in self.word_embedding.parameters():
            param.requires_grad = False


[docs]    def visualize(self, summary_writer: SummaryWriter):
        if self.vocab:
            summary_writer.add_embedding(
                self.word_embedding.weight, metadata=self.vocab
            )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.ensembles.bagging_doc_ensemble

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List

import torch
from pytext.models.doc_model import DocModel

from .ensemble import EnsembleModel


[docs]class BaggingDocEnsembleModel(EnsembleModel):
    """Ensemble class that uses bagging for ensembling document classification
    models.
    """

[docs]    class Config(EnsembleModel.Config):
        """Configuration class for `NewBaggingDocEnsemble`. These attributes are
        used by `Ensemble.from_config()` to construct instance of
        `NewBaggingDocEnsemble`.

        Attributes:
            models (List[NewDocModel.Config]): List of document classification
                model configurations.

        """

        models: List[DocModel.Config]


[docs]    def forward(self, *args, **kwargs) -> torch.Tensor:
        """Call `forward()` method of each document classification sub-model by
        passing all arguments and named arguments to the sub-models, collect the
        logits from them and average their values.

        Returns:
            torch.Tensor: Logits from the ensemble.

        """
        logit_d_list = torch.cat(
            tuple(model.forward(*args, **kwargs).unsqueeze(2) for model in self.models),
            dim=2,
        )

        return torch.mean(logit_d_list, dim=2)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.ensembles.bagging_intent_slot_ensemble

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Tuple, Dict

import torch
from pytext.models.joint_model import IntentSlotModel
from pytext.models.model import Model
from pytext.models.output_layers import CRFOutputLayer
from pytext.utils.usage import log_class_usage

from .ensemble import EnsembleModel


[docs]class BaggingIntentSlotEnsembleModel(EnsembleModel):
    """Ensemble class that uses bagging for ensembling intent-slot models.

    Args:
        config (Config): Configuration object specifying all the
            parameters of BaggingIntentSlotEnsemble.
        models (List[Model]): List of intent-slot model objects.

    Attributes:
        use_crf (bool): Whether to use CRF for word tagging task.
        output_layer (IntentSlotOutputLayer): Output layer of intent-slot
            model responsible for computing loss and predictions.

    """

[docs]    class Config(EnsembleModel.Config):
        """Configuration class for `BaggingIntentSlotEnsemble`.
        These attributes are used by `Ensemble.from_config()` to construct
        instance of `BaggingIntentSlotEnsemble`.

        Attributes:
            models (List[IntentSlotModel.Config]): List of intent-slot model
                configurations.
            output_layer (IntentSlotOutputLayer): Output layer of intent-slot
                model responsible for computing loss and predictions.

        """

        models: List[IntentSlotModel.Config]
        use_crf: bool = False


    def __init__(self, config: Config, models: List[Model], *args, **kwargs) -> None:
        super().__init__(config, models)
        self.use_crf = isinstance(self.output_layer.word_output, CRFOutputLayer)
        log_class_usage(__class__)

[docs]    def merge_sub_models(self) -> None:
        """Merges all sub-models' transition matrices when using CRF.
        Otherwise does nothing.
        """
        # to get the transition_matrix for the ensemble model, we average the
        # transition matrices of the children model
        if not self.use_crf:
            return
        transition_matrix = torch.mean(
            torch.cat(
                tuple(
                    model.output_layer.word_output.crf.get_transitions().unsqueeze(0)
                    for model in self.models
                ),
                dim=0,
            ),
            dim=0,
        )
        self.output_layer.word_output.crf.set_transitions(transition_matrix)


[docs]    def forward(self, *args, **kwargs) -> Tuple[torch.Tensor, torch.Tensor]:
        """Call `forward()` method of each intent-slot sub-model by passing all
        arguments and named arguments to the sub-models, collect the logits from
        them and average their values.

        Returns:
            torch.Tensor: Logits from the ensemble.

        """
        logit_d_list, logit_w_list = None, None
        for model in self.models:
            logit_d, logit_w = model.forward(*args, **kwargs)
            logit_d, logit_w = logit_d.unsqueeze(2), logit_w.unsqueeze(3)

            if logit_d_list is None:
                logit_d_list = logit_d
            else:
                logit_d_list = torch.cat([logit_d_list, logit_d], dim=2)

            if logit_w_list is None:
                logit_w_list = logit_w
            else:
                logit_w_list = torch.cat([logit_w_list, logit_w], dim=3)

        return torch.mean(logit_d_list, dim=2), torch.mean(logit_w_list, dim=3)


[docs]    def torchscriptify(self, tensorizers, traced_model):
        return self.models[0].torchscriptify(
            tensorizers,
            traced_model,
            merged_output_layer=self.output_layer if self.use_crf else None,
        )


[docs]    def load_state_dict(
        self,
        state_dict: Dict[str, torch.Tensor],
        strict: bool = True,
    ):
        super().load_state_dict(state_dict=state_dict, strict=strict)
        for i, m in enumerate(self.models):
            submodel_state_dict = {}
            for key, val in state_dict.items():
                split_key = key.split(".")
                if split_key[0] == "models" and int(split_key[1]) == i:
                    submodel_state_dict[".".join(split_key[2:])] = val

            m.load_state_dict(state_dict=submodel_state_dict, strict=strict)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.ensembles.ensemble

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from copy import deepcopy
from typing import Any, Dict, List

import torch.nn as nn
from pytext.config import ConfigBase
from pytext.config.component import create_model
from pytext.data.tensorizers import Tensorizer
from pytext.exporters import ModelExporter
from pytext.models.model import Model
from pytext.utils.usage import log_class_usage


[docs]class EnsembleModel(Model):
    """Base class for ensemble models.

    Args:
        config (Config): Configuration object specifying all the parameters of
            Ensemble.
        models (List[Model]): List of sub-model objects.

    Attributes:
        output_layer (OutputLayerBase): Responsible for computing loss and predictions.
        models (nn.ModuleList]): ModuleList container for sub-model objects.

    """

    __EXPANSIBLE__ = True

[docs]    class Config(ConfigBase):
        models: List[Any]
        sample_rate: float = 1.0

        @property
        def inputs(self):
            return self.models[0].inputs


[docs]    @classmethod
    def from_config(
        cls, config: Config, tensorizers: Dict[str, Tensorizer], *args, **kwargs
    ):
        """Factory method to construct an instance of Ensemble or one its derived
        classes from the module's config object and tensorizers
        It creates sub-models in the ensemble using the sub-model's configuration.

        Args:
            config (Config): Configuration object specifying all the
                parameters of Ensemble.
            tensorizers (Dict[str, Tensorizer]): Tensorizer specifying all the
                parameters of the input features to the model.

        Returns:
            type: An instance of Ensemble.

        """
        sub_models = []
        for sub_model_config in config.models:
            sub_model_config.init_from_saved_state = config.init_from_saved_state
            sub_models.append(
                create_model(sub_model_config, tensorizers, *args, **kwargs)
            )

        return cls(config, sub_models, *args, **kwargs)


    def __init__(self, config: Config, models: List[Model], *args, **kwargs) -> None:
        nn.Module.__init__(self)
        self.models = nn.ModuleList(models)
        self.output_layer = deepcopy(models[0].output_layer)
        log_class_usage(__class__)

[docs]    def forward(self, *args, **kwargs):
        raise NotImplementedError()


[docs]    def merge_sub_models(self):
        pass


[docs]    def save_modules(self, base_path: str = "", suffix: str = "") -> None:
        """Saves the modules of all sub_models in the `Ensemble`.

        Args:
            base_path (str): Path of base directory. Defaults to "".
            suffix (str): Suffix to add to the file name to save. Defaults to "".

        """
        for model in self.models:
            model.save_modules(base_path, suffix)


[docs]    def arrange_model_inputs(self, tensor_dict):
        return self.models[0].arrange_model_inputs(tensor_dict)


[docs]    def arrange_targets(self, tensor_dict):
        return self.models[0].arrange_targets(tensor_dict)


[docs]    def arrange_model_context(self, tensor_dict):
        return self.models[0].arrange_model_context(tensor_dict)


[docs]    def vocab_to_export(self, tensorizers):
        return self.models[0].vocab_to_export(tensorizers)


[docs]    def get_export_input_names(self, tensorizers):
        return self.models[0].get_export_input_names(tensorizers)


[docs]    def get_export_output_names(self, tensorizers):
        return self.models[0].get_export_output_names(tensorizers)


[docs]    def torchscriptify(self, tensorizers, traced_model):
        return self.models[0].torchscriptify(tensorizers, traced_model)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.language_models.lmlstm

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional, Tuple, Union

import torch
from pytext.config import ConfigBase
from pytext.config.module_config import ExporterType
from pytext.data import CommonMetadata
from pytext.data.tensorizers import Tensorizer, TokenTensorizer
from pytext.exporters.custom_exporters import get_exporter
from pytext.exporters.exporter import ModelExporter
from pytext.models.decoders import DecoderBase
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.embeddings import EmbeddingBase
from pytext.models.embeddings.word_embedding import WordEmbedding
from pytext.models.model import BaseModel, Model
from pytext.models.module import create_module
from pytext.models.output_layers import OutputLayerBase
from pytext.models.output_layers.lm_output_layer import LMOutputLayer
from pytext.models.representations.bilstm import BiLSTM
from pytext.models.representations.deepcnn import DeepCNNRepresentation as CNN
from pytext.models.representations.representation_base import RepresentationBase
from pytext.utils.usage import log_class_usage


[docs]def repackage_hidden(
    hidden: Union[torch.Tensor, Tuple[torch.Tensor, ...]]
) -> Union[torch.Tensor, Tuple[torch.Tensor, ...]]:
    """
    Wraps hidden states in new Tensors, to detach them from their history.

    Args:
        hidden (Union[torch.Tensor, Tuple[torch.Tensor, ...]]): Tensor or a
            tuple of tensors to repackage.

    Returns:
        Union[torch.Tensor, Tuple[torch.Tensor, ...]]: Repackaged output

    """
    if isinstance(hidden, torch.Tensor):
        return hidden.detach()
    else:
        return tuple(repackage_hidden(v) for v in hidden)



[docs]class LMLSTM(BaseModel):
    """
    `LMLSTM` implements a word-level language model that uses LSTMs to
    represent the document.

    """

[docs]    class Config(BaseModel.Config):
        class ModelInput(Model.Config.ModelInput):
            tokens: Optional[TokenTensorizer.Config] = TokenTensorizer.Config(
                add_bos_token=True, add_eos_token=True
            )

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()
        representation: Union[BiLSTM.Config, CNN.Config] = BiLSTM.Config(
            bidirectional=False
        )
        decoder: Optional[MLPDecoder.Config] = MLPDecoder.Config()
        output_layer: LMOutputLayer.Config = LMOutputLayer.Config()
        tied_weights: bool = False
        stateful: bool = False
        caffe2_format: ExporterType = ExporterType.PREDICTOR


[docs]    @classmethod
    def checkTokenConfig(cls, tokens: Optional[TokenTensorizer.Config]):
        if tokens is None:
            raise ValueError(
                "Tokens cannot be None. Please set it to TokenTensorizer in"
                "config file."
            )


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        cls.checkTokenConfig(tensorizers["tokens"])
        embedding = create_module(config.embedding, tensorizer=tensorizers["tokens"])
        representation = create_module(
            config.representation, embed_dim=embedding.embedding_dim
        )
        labels = tensorizers["tokens"].vocab
        decoder = create_module(
            config.decoder,
            in_dim=representation.representation_dim,
            out_dim=len(labels),
        )
        if config.tied_weights:
            if decoder.get_decoder()[0][-1].weight.size() != embedding.weight.size():
                raise ValueError(
                    "Embedding dimension must be same as representation "
                    "dimensions when using tied weights"
                )
            decoder.get_decoder()[0][-1].weight = embedding.weight
        output_layer = create_module(config.output_layer, labels=labels)
        exporter = get_exporter(config.caffe2_format)
        return cls(
            embedding=embedding,
            representation=representation,
            decoder=decoder,
            output_layer=output_layer,
            stateful=config.stateful,
            exporter=exporter,
        )


    def __init__(
        self,
        embedding: EmbeddingBase = Config.embedding,
        representation: RepresentationBase = Config.representation,
        decoder: DecoderBase = Config.decoder,
        output_layer: OutputLayerBase = Config.output_layer,
        stateful: bool = Config.stateful,
        exporter: object = ModelExporter,
    ) -> None:
        super().__init__()
        self.embedding = embedding
        self.representation = representation
        self.decoder = decoder
        self.output_layer = output_layer
        self.stateful = stateful
        self.module_list = [embedding, representation, decoder]
        self._states: Optional[Tuple] = None
        self.exporter = exporter
        log_class_usage(__class__)

[docs]    def cpu(self):
        if self.stateful and self._states:
            self._states = (self._states[0].cpu(), self._states[1].cpu())
        return self._apply(lambda t: t.cpu())


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        # Omit last token because it won't have a corresponding target
        return (tokens[:, 0:-1].contiguous(), seq_lens - 1)


[docs]    def arrange_targets(self, tensor_dict):
        # Omit first token because it won't have a corresponding input
        tokens, seq_lens, _ = tensor_dict["tokens"]
        return (tokens[:, 1:].contiguous(), seq_lens - 1)


[docs]    def get_num_examples_from_batch(self, batch):
        targets = self.arrange_targets(batch)
        num_words_in_batch = targets[1].sum().item()
        return num_words_in_batch


[docs]    def get_export_input_names(self, tensorizers):
        return ["tokens_vals", "tokens_lens"]


[docs]    def get_export_output_names(self, tensorizers):
        return ["scores"]


[docs]    def vocab_to_export(self, tensorizers):
        return {"tokens_vals": list(tensorizers["tokens"].vocab)}


[docs]    def caffe2_export(self, tensorizers, tensor_dict, path, export_onnx_path=None):
        exporter = self.exporter(
            self.exporter.Config(),
            self.get_export_input_names(tensorizers),
            self.arrange_model_inputs(tensor_dict),
            self.vocab_to_export(tensorizers),
            self.get_export_output_names(tensorizers),
        )
        return exporter.export_to_caffe2(self, path, export_onnx_path=export_onnx_path)


[docs]    def forward(
        self, tokens: torch.Tensor, seq_len: torch.Tensor
    ) -> List[torch.Tensor]:
        token_emb = self.embedding(tokens)

        rep = None
        if isinstance(self.representation, BiLSTM):
            if self.stateful and self._states is None:
                self._states = self.init_hidden(tokens.size(0))
            rep, states = self.representation(token_emb, seq_len, states=self._states)
            if self.stateful:
                self._states = repackage_hidden(states)
        elif isinstance(self.representation, CNN):
            rep = self.representation(token_emb)

        if self.decoder is None:
            output = rep
        else:
            if not isinstance(rep, (list, tuple)):
                rep = [rep]
            output = self.decoder(*rep)

        return output  # (bsz, nclasses)


[docs]    def init_hidden(self, bsz: int) -> Tuple[torch.Tensor, torch.Tensor]:
        """
        Initialize the hidden states of the LSTM if the language model is
        stateful.

        Args:
            bsz (int): Batch size.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Initialized hidden state and
            cell state of the LSTM.
        """
        weight = next(self.parameters())
        num_layers = self.representation.lstm.num_layers
        rnn_hidden_dim = self.representation.representation_dim
        return (
            weight.new_zeros(bsz, num_layers, rnn_hidden_dim),
            weight.new_zeros(bsz, num_layers, rnn_hidden_dim),
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.distance_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from enum import IntEnum, unique
from typing import Any, Dict, List, Optional, Tuple, Union

import torch
import torch.nn.functional as F
from pytext.config.component import create_loss
from pytext.data.utils import Vocabulary
from pytext.fields import FieldMeta
from pytext.loss import (
    BinaryCrossEntropyLoss,
    CosineEmbeddingLoss,
    MAELoss,
    MSELoss,
    NLLLoss,
)
from pytext.models.output_layers.output_layer_base import OutputLayerBase
from pytext.utils.label import get_label_weights
from pytext.utils.usage import log_class_usage


[docs]@unique
class OutputScore(IntEnum):
    raw_cosine = 1
    norm_cosine = 2
    sigmoid_cosine = 3



[docs]class PairwiseCosineDistanceOutputLayer(OutputLayerBase):
    __EXPANSIBLE__ = True

[docs]    class Config(OutputLayerBase.Config):
        loss: Union[
            BinaryCrossEntropyLoss.Config,
            CosineEmbeddingLoss.Config,
            MAELoss.Config,
            MSELoss.Config,
            NLLLoss.Config,
        ] = CosineEmbeddingLoss.Config()
        score_threshold: float = 0.9
        score_type: OutputScore = OutputScore.norm_cosine
        label_weights: Optional[Dict[str, float]] = None


[docs]    @classmethod
    def from_config(
        cls,
        config,
        metadata: Optional[FieldMeta] = None,
        labels: Optional[Vocabulary] = None,
    ):
        label_weights = (
            get_label_weights(labels.idx, config.label_weights)
            if config.label_weights
            else None
        )
        assert (
            config.score_type == OutputScore.raw_cosine
            or config.score_type == OutputScore.norm_cosine
            or config.score_type == OutputScore.sigmoid_cosine
        ), f"Invalid score_type {config.score_type}. See OutputScore enum."
        return cls(
            list(labels) if labels is not None else None,
            create_loss(config.loss, weight=label_weights),
            config.score_threshold,
            config.score_type,
        )


    def __init__(
        self,
        target_names: Optional[List[str]] = None,
        loss_fn: Union[
            BinaryCrossEntropyLoss, CosineEmbeddingLoss, MAELoss, MSELoss, NLLLoss
        ] = None,
        score_threshold: bool = Config.score_threshold,
        score_type: OutputScore = Config.score_type,
    ):
        super().__init__(target_names, loss_fn)
        self.score_threshold = score_threshold
        self.score_type = score_type
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        targets: torch.Tensor,
        context: Optional[Dict[str, Any]] = None,
        reduce: bool = True,
    ) -> torch.Tensor:
        def _transform_logits(logits):
            if isinstance(self.loss_fn, CosineEmbeddingLoss):
                return logits
            elif isinstance(self.loss_fn, NLLLoss):
                # log probability shall be returned in this case
                # the factor 2.3 = log(10) is used to make sure the consistency between matric reporting and loss function
                cosine_sim_scores = F.cosine_similarity(logits[0], logits[1], dim=1)
                pos_scores = cosine_sim_scores * 2.0 * 2.3
                neg_scores = (1.0 - cosine_sim_scores) * 2.0 * 2.3

                return F.log_softmax(
                    torch.stack((neg_scores, pos_scores), dim=1), dim=1
                )
            else:
                return F.cosine_similarity(logits[0], logits[1], dim=1)

        def _transform_targets(targets):
            if isinstance(self.loss_fn, (BinaryCrossEntropyLoss, NLLLoss)):
                return targets
            if isinstance(self.loss_fn, (MAELoss, MSELoss)):
                return targets.to(dtype=torch.float)
            # Replace label = 0 with -1 because we're using cosine_embedding_loss.
            targets = targets.masked_fill(mask=(targets == 0), value=-1.0)
            return targets.to(dtype=torch.float)

        logits = _transform_logits(logits)
        targets = _transform_targets(targets)
        return super().get_loss(logits, targets, context, reduce)


[docs]    def get_pred(self, logits: torch.Tensor, targets: torch.Tensor, *args, **kwargs):
        cosine_sim_scores = F.cosine_similarity(logits[0], logits[1], dim=1)
        if self.score_type == OutputScore.raw_cosine:
            preds = (cosine_sim_scores >= self.score_threshold).to(dtype=torch.long)

            # Since metric reporting depends on returning a distribution over labels,
            # we will fake a distribution over two labels. We will insert the distance
            # at pred_index (pred_index = 0 or 1) in the scores tensor.
            scores = torch.zeros(logits[0].size(0), 2, device=logits[0].device)
            scores[:, 0] = (1.0 - cosine_sim_scores[:]) * 2.0
            scores[:, 1] = cosine_sim_scores[:] * 2.0
        else:
            pos_scores, neg_scores = (
                get_norm_cosine_scores(cosine_sim_scores)
                if self.score_type == OutputScore.norm_cosine
                else get_sigmoid_scores(cosine_sim_scores)
            )

            preds = (pos_scores >= self.score_threshold).to(dtype=torch.long)
            scores = torch.cat(
                (neg_scores.unsqueeze(1), pos_scores.unsqueeze(1)), dim=1
            )

        return preds, scores




[docs]class DenseRetrievalOutputLayer(PairwiseCosineDistanceOutputLayer):
[docs]    def get_loss(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        targets: torch.Tensor,
        context: Optional[Dict[str, Any]] = None,
        reduce: bool = True,
    ) -> torch.Tensor:
        # Loss computation pointer: https://fburl.com/inf9ra38
        log_probs = self._get_log_probs(logits)
        # only supports NLL loss
        loss = self.loss_fn(log_probs, targets, reduce)
        return loss


[docs]    def get_pred(self, logits: torch.Tensor, targets: torch.Tensor, *args, **kwargs):
        log_probs = self._get_log_probs(logits)
        _, preds = torch.max(log_probs, 1)
        # Pack in logits and positive_indices_per_question for computing Avg Rank
        question_logits, context_logits = logits
        return (
            (
                preds,
                question_logits.detach().cpu().tolist(),
                context_logits.detach().cpu().tolist(),
            ),
            log_probs,
        )  # Expected tuple: prediction, scores


    def _get_log_probs(self, logits):
        # question_logits: (bsz X rep_dim); context_logits: (bsz * 2, rep_dim)
        question_logits, context_logits = logits
        dot_products = torch.matmul(
            question_logits, torch.transpose(context_logits, 0, 1)
        )  # (bsz X bsz*num_negs+1)
        return F.log_softmax(dot_products, dim=1)



[docs]def get_norm_cosine_scores(cosine_sim_scores):
    # Min-max normalization. It's monotonic in nature and hence doesn't change
    # score distribution.
    pos_scores = (cosine_sim_scores + 1.0) / 2.0
    neg_scores = 1.0 - pos_scores
    return pos_scores, neg_scores



[docs]def get_sigmoid_scores(cosine_sim_scores):
    pos_scores = torch.sigmoid(cosine_sim_scores)
    neg_scores = 1.0 - pos_scores
    return pos_scores, neg_scores





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.doc_classification_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Optional, Union

import torch
import torch.nn.functional as F
from caffe2.python import core
from pytext.common import Padding
from pytext.config.component import create_loss
from pytext.data.utils import Vocabulary
from pytext.fields import FieldMeta
from pytext.loss import (
    AUCPRHingeLoss,
    BinaryCrossEntropyLoss,
    BinaryCrossEntropyWithLogitsLoss,
    CrossEntropyLoss,
    HingeLoss,
    KLDivergenceBCELoss,
    KLDivergenceCELoss,
    LabelSmoothedCrossEntropyLoss,
    MultiLabelSoftMarginLoss,
)
from pytext.utils.label import get_label_weights
from torch import jit

from .output_layer_base import OutputLayerBase
from .utils import OutputLayerUtils


[docs]class ClassificationOutputLayer(OutputLayerBase):
    """
    Output layer for document classification models.
    It supports `CrossEntropyLoss` and `BinaryCrossEntropyLoss` per document.

    Args:
        loss_fn (Union[CrossEntropyLoss, BinaryCrossEntropyLoss]):
            The loss function to use for computing loss. Defaults to None.

    Attributes:
        loss_fn: The loss function to use for computing loss.

    """

[docs]    class Config(OutputLayerBase.Config):
        loss: Union[
            CrossEntropyLoss.Config,
            BinaryCrossEntropyLoss.Config,
            BinaryCrossEntropyWithLogitsLoss.Config,
            MultiLabelSoftMarginLoss.Config,
            AUCPRHingeLoss.Config,
            HingeLoss.Config,
            KLDivergenceBCELoss.Config,
            KLDivergenceCELoss.Config,
            LabelSmoothedCrossEntropyLoss.Config,
        ] = CrossEntropyLoss.Config()
        label_weights: Optional[Dict[str, float]] = None


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        metadata: Optional[FieldMeta] = None,
        labels: Optional[Vocabulary] = None,
    ):
        if labels is not None:
            vocab = list(labels)
            vocab_dict = labels.idx
            pad_token_idx = labels.idx.get(
                labels.pad_token, Padding.DEFAULT_LABEL_PAD_IDX
            )
        else:
            vocab = metadata.vocab.itos
            vocab_dict = metadata.vocab.stoi
            pad_token_idx = getattr(metadata, "pad_token_idx", -1)

        label_weights = (
            get_label_weights(vocab_dict, config.label_weights)
            if config.label_weights
            else None
        )

        loss = create_loss(
            config.loss, weight=label_weights, ignore_index=pad_token_idx
        )

        if isinstance(loss, BinaryCrossEntropyLoss):
            cls = BinaryClassificationOutputLayer
        elif isinstance(loss, MultiLabelSoftMarginLoss):
            cls = MultiLabelOutputLayer
        elif isinstance(loss, BinaryCrossEntropyWithLogitsLoss):
            cls = MultiLabelOutputLayer
        else:
            cls = MulticlassOutputLayer

        return cls(vocab, loss, config)


[docs]    def get_pred(self, logit, *args, **kwargs):
        """Compute and return prediction and scores from the model.

        Prediction is computed using argmax over the document label/target space.

        Scores are sigmoid or softmax scores over the model logits depending on
        the loss component being used.

        Args:
            logit (torch.Tensor): Logits returned
                :class:`~pytext.models.doc_model.DocModel`.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        raise NotImplementedError




[docs]class ClassificationScores(jit.ScriptModule):
    def __init__(self, classes, score_function, score_function_dim=None):
        super().__init__()
        self.classes = jit.Attribute(classes, List[str])
        self.score_function = score_function
        self.score_function_dim = score_function_dim

    @jit.script_method
    def forward(self, logits: torch.Tensor):
        # In pure python, this code would be implemented as follows:
        #   scores = self.score_function(logits)
        #   return [
        #     {class: score for class, score in zip(self.classes, example_scores}
        #     for example_scores in scores.tolist()
        #   ]
        # Extra verbosity is due to jit.script.
        if self.score_function_dim is None:
            scores = self.score_function(logits)
        else:
            scores = self.score_function(logits, dim=self.score_function_dim)

        results = jit.annotate(List[Dict[str, float]], [])
        for example_scores in scores.chunk(len(scores)):
            example_scores = example_scores.squeeze(dim=0)
            example_response = jit.annotate(Dict[str, float], {})
            for i in range(len(self.classes)):
                example_response[self.classes[i]] = float(example_scores[i].item())
            results.append(example_response)
        return results



[docs]class BinaryClassificationOutputLayer(ClassificationOutputLayer):
[docs]    def get_pred(self, logit, *args, **kwargs):
        """See `OutputLayerBase.get_pred()`."""
        preds = torch.max(logit, -1)[1]
        scores = F.logsigmoid(logit)
        return preds, scores


[docs]    def torchscript_predictions(self):
        return ClassificationScores(self.target_names, F.logsigmoid)


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: torch.Tensor,
        output_name: str,
    ) -> List[core.BlobReference]:
        """See `OutputLayerBase.export_to_caffe2()`."""
        probability_out = predict_net.Sigmoid(output_name)
        return OutputLayerUtils.gen_additional_blobs(
            predict_net, probability_out, model_out, output_name, self.target_names
        )




[docs]class MulticlassOutputLayer(ClassificationOutputLayer):
[docs]    def get_pred(self, logit, *args, **kwargs):
        """See `OutputLayerBase.get_pred()`."""
        preds = torch.max(logit, -1)[1]
        scores = F.log_softmax(logit, -1)
        return preds, scores


[docs]    def torchscript_predictions(self):
        return ClassificationScores(self.target_names, F.log_softmax, -1)


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: torch.Tensor,
        output_name: str,
    ) -> List[core.BlobReference]:
        """See `OutputLayerBase.export_to_caffe2()`."""
        probability_out = predict_net.Softmax(output_name, axis=model_out.dim() - 1)
        return OutputLayerUtils.gen_additional_blobs(
            predict_net, probability_out, model_out, output_name, self.target_names
        )




[docs]class MultiLabelOutputLayer(ClassificationOutputLayer):
[docs]    def get_pred(self, logit, *args, **kwargs):
        """See `OutputLayerBase.get_pred()`."""
        preds = logit > 0
        scores = F.logsigmoid(logit)
        return preds, scores


[docs]    def torchscript_predictions(self):
        return ClassificationScores(self.target_names, F.logsigmoid)


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: torch.Tensor,
        output_name: str,
    ) -> List[core.BlobReference]:
        """See `OutputLayerBase.export_to_caffe2()`."""
        probability_out = predict_net.Sigmoid(output_name)
        return OutputLayerUtils.gen_additional_blobs(
            predict_net, probability_out, model_out, output_name, self.target_names
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.doc_regression_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple, Union

import torch
from pytext.config.component import create_loss
from pytext.loss import MAELoss, MSELoss
from pytext.utils.usage import log_class_usage

from .output_layer_base import OutputLayerBase


[docs]class RegressionOutputLayer(OutputLayerBase):
    """
    Output layer for doc regression models. Currently only supports Mean Squared Error
    loss.

    Args:
        loss (MSELoss): config for MSE loss
        squash_to_unit_range (bool): whether to clamp the output to the range [0, 1],
            via a sigmoid.
    """

[docs]    class Config(OutputLayerBase.Config):
        loss: MSELoss.Config = MSELoss.Config()
        squash_to_unit_range: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(create_loss(config.loss), config.squash_to_unit_range)


    def __init__(self, loss_fn: MSELoss, squash_to_unit_range: bool = False) -> None:
        super().__init__()
        self.loss_fn = loss_fn
        self.squash_to_unit_range = squash_to_unit_range
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logit: torch.Tensor,
        target: torch.Tensor,
        context: Optional[Dict[str, Any]] = None,
        reduce: bool = True,
    ) -> torch.Tensor:
        """
        Compute regression loss from logits and targets.

        Args:
            logit (torch.Tensor): Logits returned :class:`~pytext.models.Model`.
            target (torch.Tensor): True label/target to compute loss against.
            context (Optional[Dict[str, Any]]): Context is a dictionary of items
                that's passed as additional metadata by the
                :class:`~pytext.data.DataHandler`. Defaults to None.
            reduce (bool): Whether to reduce loss over the batch. Defaults to True.

        Returns:
            torch.Tensor: Model loss.
        """
        logit, _ = self.get_pred(logit)
        return self.loss_fn(logit, target, reduce)


[docs]    def get_pred(self, logit, *args, **kwargs):
        """
        Compute predictions and scores from the model (unlike in classification, where
        prediction = "most likely class" and scores = "log probs", here these are the
        same values). If `squash_to_unit_range` is True, fit prediction to [0, 1] via
        a sigmoid.

        Args:
            logit (torch.Tensor): Logits returned from the model.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.
        """
        prediction = logit.squeeze(dim=1)
        if self.squash_to_unit_range:
            prediction = torch.sigmoid(prediction)
        return prediction, prediction


[docs]    def torchscript_predictions(self):
        return RegressionScores(self.squash_to_unit_range)




[docs]class PairwiseCosineRegressionOutputLayer(OutputLayerBase):
    """
    Output layer for pair (two-tower) regression models. Accepts two embedding tensors,
    and computes cosine similarity. The loss is between regression label and cosine
    similarity.
    """

[docs]    class Config(OutputLayerBase.Config):
        loss: Union[MSELoss.Config, MAELoss.Config] = MSELoss.Config()


[docs]    @classmethod
    def from_config(cls, config: Config, **kwargs):
        return cls(create_loss(config.loss))


    def __init__(self, loss_fn: Union[MSELoss, MAELoss]) -> None:
        super().__init__()
        self.loss_fn = loss_fn
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        target: torch.Tensor,
        context: Optional[Dict[str, Any]] = None,
        reduce: bool = True,
    ) -> torch.Tensor:
        """
        Args:
            logits (Tuple[torch.Tensor, torch.Tensor]): Logits returned from pairwise
                model
            target (torch.Tensor): Float target to compute loss against
            context (Optional[Dict[str, Any]]): Context is a dictionary from data
                handler
            reduce (bool): Whether to reduce loss over the batch. Defaults to True.

        Returns:
            torch.Tensor: Model loss.
        """
        pred, _ = self.get_pred(logits)
        return self.loss_fn(pred, target, reduce)


[docs]    def get_pred(self, logits, *args, **kwargs):
        """
        Args:
            logits (Tuple[torch.Tensor, torch.Tensor]): Logits returned from pairwise
                model

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.
        """
        assert isinstance(logits, tuple)
        prediction = torch.cosine_similarity(logits[0], logits[1], dim=1)
        return prediction, prediction




[docs]class RegressionScores(torch.jit.ScriptModule):
    def __init__(self, squash_to_unit_range: bool):
        super().__init__()
        self.squash_to_unit_range = torch.jit.Attribute(squash_to_unit_range, bool)

    @torch.jit.script_method
    def forward(self, logits: torch.Tensor) -> List[float]:
        # logits: B x 1, prediction: B
        prediction = logits.squeeze(dim=1)
        if self.squash_to_unit_range:
            prediction = torch.sigmoid(prediction)
        scores: List[float] = prediction.tolist()
        return scores





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.intent_slot_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple, Union

import torch
import torch.nn as nn
from caffe2.python import core
from pytext.common.constants import DatasetFieldName
from pytext.data.utils import Vocabulary
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage
from torch import jit

from .doc_classification_output_layer import ClassificationOutputLayer
from .output_layer_base import OutputLayerBase
from .utils import query_word_reprs
from .word_tagging_output_layer import CRFOutputLayer, WordTaggingOutputLayer


[docs]class IntentSlotScores(nn.Module):
    def __init__(self, doc_scores: jit.ScriptModule, word_scores: jit.ScriptModule):
        super().__init__()
        self.doc_scores = doc_scores
        self.word_scores = word_scores
        log_class_usage(__class__)

[docs]    def forward(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        context: Dict[str, torch.Tensor],
    ) -> Tuple[List[Dict[str, float]], List[List[Dict[str, float]]]]:
        d_logits, w_logits = logits
        if "token_indices" in context:
            w_logits = query_word_reprs(w_logits, context["token_indices"])

        d_results = self.doc_scores(d_logits)
        w_results = self.word_scores(w_logits, context)
        return d_results, w_results




[docs]class IntentSlotOutputLayer(OutputLayerBase):
    """
    Output layer for joint intent classification and slot-filling models.
    Intent classification is a document classification problem and slot filling
    is a word tagging problem. Thus terms these can be used interchangeably in the
    documentation.

    Args:
        doc_output (ClassificationOutputLayer): Output layer for intent
            classification task. See
            :class:`~pytext.models.output_layers.ClassificationOutputLayer` for
            details.
        word_output (WordTaggingOutputLayer): Output layer for slot filling task.
            See :class:`~pytext.models.output_layers.WordTaggingOutputLayer` for
            details.

    Attributes:
        doc_output (type): Output layer for intent classification task.
        word_output (type): Output layer for slot filling task.

    """

[docs]    class Config(OutputLayerBase.Config):
        doc_output: ClassificationOutputLayer.Config = (
            ClassificationOutputLayer.Config()
        )
        word_output: Union[
            WordTaggingOutputLayer.Config, CRFOutputLayer.Config
        ] = WordTaggingOutputLayer.Config()


[docs]    @classmethod
    def from_config(
        cls, config: Config, doc_labels: Vocabulary, word_labels: Vocabulary
    ):
        return cls(
            create_module(config.doc_output, labels=doc_labels),
            create_module(config.word_output, labels=word_labels),
        )


    def __init__(
        self, doc_output: ClassificationOutputLayer, word_output: WordTaggingOutputLayer
    ) -> None:
        super().__init__()
        self.doc_output = doc_output
        self.word_output = word_output
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        targets: Tuple[torch.Tensor, torch.Tensor],
        context: Dict[str, Any] = None,
        *args,
        **kwargs
    ) -> torch.Tensor:
        """Compute and return the averaged intent and slot-filling loss.

        Args:
            logit (Tuple[torch.Tensor, torch.Tensor]): Logits returned by
                :class:`~pytext.models.joint_model.JointModel`. It is a tuple
                containing logits for intent classification and slot filling.
            targets (Tuple[torch.Tensor, torch.Tensor]): Tuple of target Tensors
                containing true document label/target and true word labels/targets.
            context (Dict[str, Any]): Context is a dictionary of items
                that's passed as additional metadata. Defaults to None.

        Returns:
            torch.Tensor: Averaged intent and slot loss.

        """
        d_logit, w_logit = logits
        if DatasetFieldName.TOKEN_INDICES in context:
            w_logit = query_word_reprs(w_logit, context[DatasetFieldName.TOKEN_INDICES])
        d_target, w_target = targets
        d_weight = context[DatasetFieldName.DOC_WEIGHT_FIELD]  # noqa
        w_weight = context[DatasetFieldName.WORD_WEIGHT_FIELD]  # noqa
        d_loss = self.doc_output.get_loss(
            d_logit, d_target, context=context, reduce=False
        )
        w_loss = self.word_output.get_loss(
            w_logit, w_target, context=context, reduce=False
        )
        # w_loss could have been flattened
        w_hard_target = w_target[0] if type(w_target) is tuple else w_target
        if w_loss.size()[0] != w_hard_target.size()[0]:
            w_loss = w_loss.reshape(w_hard_target.size())
            w_loss = torch.mean(w_loss, dim=1)
        d_weighted_loss = torch.mean(torch.mul(d_loss, d_weight))
        w_weighted_loss = torch.mean(torch.mul(w_loss, w_weight))
        return d_weighted_loss + w_weighted_loss


[docs]    def get_pred(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        targets: Optional[torch.Tensor] = None,
        context: Optional[Dict[str, Any]] = None,
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        """Compute and return prediction and scores from the model.

        Args:
            logit (Tuple[torch.Tensor, torch.Tensor]): Logits returned by
                :class:`~pytext.models.joint_model.JointModel`. It's tuple
                containing logits for intent classification and slot filling.
            targets (Optional[torch.Tensor]): Not applicable. Defaults to None.
            context (Optional[Dict[str, Any]]): Context is a dictionary of items
                that's passed as additional metadata. Defaults to None.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        d_logit, w_logit = logits
        if DatasetFieldName.TOKEN_INDICES in context:
            w_logit = query_word_reprs(w_logit, context[DatasetFieldName.TOKEN_INDICES])
        d_pred, d_score = self.doc_output.get_pred(d_logit, None, context)
        w_pred, w_score = self.word_output.get_pred(w_logit, None, context)
        return (d_pred, w_pred), (d_score, w_score)


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: List[torch.Tensor],
        doc_out_name: str,
        word_out_name: str,
    ) -> List[core.BlobReference]:
        """
        Exports the intent slot output layer to Caffe2.
        See `OutputLayerBase.export_to_caffe2()` for details.
        """
        return self.doc_output.export_to_caffe2(
            workspace, init_net, predict_net, model_out[0], doc_out_name
        ) + self.word_output.export_to_caffe2(
            workspace, init_net, predict_net, model_out[1], word_out_name
        )


[docs]    def torchscript_predictions(self):
        doc_scores = self.doc_output.torchscript_predictions()
        word_scores = self.word_output.torchscript_predictions()
        return jit.script(IntentSlotScores(doc_scores, word_scores))






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.lm_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple

import torch
from pytext.config.component import create_loss
from pytext.data.utils import Vocabulary
from pytext.fields import FieldMeta
from pytext.loss import CrossEntropyLoss, Loss
from pytext.utils.usage import log_class_usage

from .output_layer_base import OutputLayerBase


[docs]class LMOutputLayer(OutputLayerBase):
    """
    Output layer for language models. It supports `CrossEntropyLoss` per word.

    Args:
        loss_fn (CrossEntropyLoss): Cross-entropy loss component. Defaults to None.

    Attributes:
        loss_fn: Cross-entropy loss component for computing loss.

    """

[docs]    class Config(OutputLayerBase.Config):
        loss: CrossEntropyLoss.Config = CrossEntropyLoss.Config()


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        metadata: Optional[FieldMeta] = None,
        labels: Optional[Vocabulary] = None,
    ):
        if labels is not None:
            vocab = list(labels)
            pad_token_idx = labels.get_pad_index()
        else:
            vocab = metadata.vocab.itos
            pad_token_idx = metadata.pad_token_idx
        return cls(
            vocab,
            create_loss(config.loss, ignore_index=pad_token_idx),
            pad_token_idx=pad_token_idx,
        )


    def __init__(
        self,
        target_names: List[str],
        loss_fn: Loss = None,
        config=None,
        pad_token_idx=-100,
    ):
        super().__init__(target_names, loss_fn, config)
        self.pad_token_idx = pad_token_idx
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logit: torch.Tensor,
        target: torch.Tensor,
        context: Dict[str, Any],
        reduce=True,
    ) -> torch.Tensor:
        """Compute word prediction loss by comparing prediction of each word in the
        sentence with the true word.

        Args:
            logit (torch.Tensor): Logit returned by
                :class:`~pytext.models.language_models.lmlstm.LMLSTM`.
            targets (torch.Tensor): Not applicable for language models.
            context (Dict[str, Any]): Not applicable. Defaults to None.
            reduce (bool): Whether to reduce loss over the batch. Defaults to True.

        Returns:
            torch.Tensor: Word prediction loss.

        """
        if isinstance(target, tuple):
            target = target[0]
        # flatten the logit from [batch_size, seq_lens, dim] to
        # [batch_size * seq_lens, dim]
        return self.loss_fn(logit.view(-1, logit.size()[-1]), target.view(-1), reduce)


[docs]    def get_pred(
        self, logits: torch.Tensor, *args, **kwargs
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        """Compute and return prediction and scores from the model.
        Prediction is computed using argmax over the word label/target space.
        Scores are softmax scores over the model logits.

        Args:
            logits (torch.Tensor): Logits returned
                :class:`~pytext.models.language_models.lmlstm.LMLSTM`.
            targets (torch.Tensor): True words.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        return (logits, None)


[docs]    @staticmethod
    def calculate_perplexity(sequence_loss: torch.Tensor) -> torch.Tensor:
        try:
            ppl = torch.exp(sequence_loss)
        except OverflowError:
            ppl = float("inf")
        return ppl






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.multi_label_classification_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import functools
import operator
from typing import Any, Dict, List, Optional, Tuple

import torch
import torch.nn as nn
from caffe2.python import core
from pytext.data.tensorizers import Tensorizer
from pytext.utils.usage import log_class_usage
from torch import jit

from .doc_classification_output_layer import ClassificationOutputLayer
from .output_layer_base import OutputLayerBase


[docs]class MultiLabelClassificationScores(nn.Module):
    def __init__(self, scores: List[jit.ScriptModule]):
        super().__init__()
        self.scores = nn.ModuleList(scores)
        log_class_usage(__class__)

[docs]    def forward(self, logits: List[torch.Tensor]) -> List[List[Dict[str, float]]]:

        results: List[List[Dict[str, float]]] = []
        for idx, sc in enumerate(self.scores):
            logit = logits[idx]
            # flatten from [batch_size, ..., label_set_size] to
            # [batch_size, label_set_size]
            # must flatten because jit doesn't support dynamic return type
            flattened_logit = logit.view(-1, logit.size()[-1])
            results.append(sc(flattened_logit))

        return results




[docs]class MultiLabelClassificationLayer(OutputLayerBase):
    """
    Output layer for multilabel sequence classification models.

    Args:
        outputs (Dict[str, ClassificationOutputLayer]): Output for multilabels
        optional label_weights (Dict[str, int]): Dict of label_names along with the
        weight for label
    """

    class Config(OutputLayerBase.Config):
        outputs: List[ClassificationOutputLayer.Config] = []
        label_set_weights: Dict[str, float] = {}

[docs]    @classmethod
    def from_config(cls, config: Config, label_tensorizers: [Dict[str, Tensorizer]]):
        modules = {
            name: ClassificationOutputLayer.from_config(
                config.outputs[idx], labels=tensorizer.vocab
            )
            for idx, (name, tensorizer) in enumerate(label_tensorizers.items())
        }

        return cls(modules, config.label_set_weights)


    def __init__(
        self,
        outputs: Dict[str, ClassificationOutputLayer],
        label_set_weights: Optional[Dict[str, float]] = None,
    ) -> None:
        super().__init__()
        self.outputs = outputs
        self.num_label_sets = len(outputs)
        self.label_set_weights = label_set_weights
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logits,
        targets: List[torch.Tensor],
        context: Optional[Dict[str, Any]] = None,
        *args,
        **kwargs
    ) -> torch.Tensor:
        """Compute and return the averaged intent and slot-filling loss.

        Args:
            logits (List[torch.Tensor]): Logits returned by
                :class:`~pytext.models.decoders.MultiLabelDecoder`. It's list
                containing logits for all label tasks here pTSR, autoUSM and EA.
            targets (List[torch.Tensor]): Targets as computed by the true labels
            context (Optional[torch.Tensor]): Not applicable. Defaults to None.

        Returns:
            torch.Tensor: Averaged Loss across all label losses.
        """
        total_loss = 0
        for logit, target, (label_name, output_layer) in zip(
            logits, targets, self.outputs.items()
        ):
            # flatten from [batch_size, ..., label_set_size] to
            # [batch_size, label_set_size]
            flattened_logit = logit.view(-1, logit.size()[-1])
            loss = output_layer.get_loss(flattened_logit, target.view(-1))
            if label_name in self.label_set_weights:
                weight = self.label_set_weights[label_name]
                loss = torch.mul(loss, weight)
            total_loss += loss
        return total_loss / (self.num_label_sets * 1.0)


[docs]    def get_pred(
        self,
        logits: List[torch.Tensor],
        targets: List[torch.Tensor],
        context: Optional[Dict[str, Any]] = None,
        *args,
        **kwargs
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        """Compute and return prediction and scores from the model.

        Prediction is computed using argmax over the document label/target space.

        Scores are sigmoid or softmax scores over the model logits depending on
        the loss component being used.

        Args:
            logits (List[torch.Tensor]): Logits returned by
                :class:`~pytext.models.decoders.MultiLabelDecoder`. It's list
                containing logits for all label tasks here pTSR, autoUSM and EA.
            targets (List[torch.Tensor]): Targets as computed by the true labels
            ordering of logits corresponding the respective label.
            context (Optional[torch.Tensor]): Not applicable. Defaults to None.
        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        # The assumption here is that the logit is a concat of the
        # label predictions ordered by label list.
        scores = []
        preds = []
        for output_layer, logit in zip(self.outputs.values(), logits):
            pred, score = output_layer.get_pred(logit)
            preds.append(pred)
            scores.append(score)
        return (tuple(preds), tuple(scores))


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: List[torch.Tensor],
        out_name: str,
    ) -> List[core.BlobReference]:
        """
        Exports the multilabel output layer to Caffe2.
        See `OutputLayerBase.export_to_caffe2()` for details.
        """

        return functools.reduce(
            operator.add,
            [
                output_layer.export_to_caffe2(
                    workspace, init_net, predict_net, single_output, out_name
                )
                for output_layer, single_output in zip(self.outputs, model_out)
            ],
        )


[docs]    def torchscript_predictions(self):
        scores = [o.torchscript_predictions() for o in self.outputs.values()]
        return jit.script(MultiLabelClassificationScores(scores))






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.output_layer_base

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple

import torch
from caffe2.python import core
from pytext.loss import Loss
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage


[docs]class OutputLayerBase(Module):
    """
    Base class for all output layers in PyText. The responsibilities of this layer are

        1. Implement how loss is computed from logits and targets.
        2. Implement how to get predictions from logits.
        3. Implement the Caffe2 operator for performing the above tasks. This is
            used when PyText exports PyTorch model to Caffe2.

    Args:
        loss_fn (type): The loss function object to use for computing loss.
            Defaults to None.

    Attributes:
        loss_fn: The loss function object to use for computing loss.

    """

    def __init__(
        self,
        target_names: Optional[List[str]] = None,
        loss_fn: Optional[Loss] = None,
        *args,
        **kwargs
    ) -> None:
        super().__init__()
        self.target_names = target_names
        self.loss_fn = loss_fn
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logit: torch.Tensor,
        target: torch.Tensor,
        context: Optional[Dict[str, Any]] = None,
        reduce: bool = True,
    ) -> torch.Tensor:
        """Compute and return the loss given logits and targets.

        Args:
            logit (torch.Tensor): Logits returned :class:`~pytext.models.Model`.
            target (torch.Tensor): True label/target to compute loss against.
            context (Optional[Dict[str, Any]]): Context is a dictionary of items
                that's passed as additional metadata by the
                :class:`~pytext.data.DataHandler`. Defaults to None.
            reduce (bool): Whether to reduce loss over the batch. Defaults to True.

        Returns:
            torch.Tensor: Model loss.

        """
        return self.loss_fn(logit, target, reduce) if self.loss_fn else None


[docs]    def get_pred(
        self,
        logit: torch.Tensor,
        targets: Optional[torch.Tensor] = None,
        context: Optional[Dict[str, Any]] = None,
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        """Compute and return prediction and scores from the model.

        Args:
            logit (torch.Tensor): Logits returned :class:`~pytext.models.Model`.
            targets (Optional[torch.Tensor]): True label/target. Only used by
                :class:`~pytext.models.output_layer.LMOutputLayer`. Defaults to None.
            context (Optional[Dict[str, Any]]): Context is a dictionary of items
                that's passed as additional metadata by the
                :class:`~pytext.data.DataHandler`. Defaults to None.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        return logit, None


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: torch.Tensor,
        output_name: str,
    ) -> List[core.BlobReference]:
        """
        Exports the output layer to Caffe2 by manually adding the necessary operators
        to the init_net and predict_net and, returns the list of external output
        blobs to be added to the model. By default this does nothing, so any
        sub-class must override this method (if necessary).

        To learn about Caffe2 computation graphs and why we need two networks,
        `init_net` and `predict_net`/`exec_net` read
        https://caffe2.ai/docs/intro-tutorial#null__nets-and-operators.

        Args:
            workspace (core.workspace): Caffe2 `workspace` to use for adding the
                operator. See https://caffe2.ai/docs/workspace.html to learn about
                Caffe2 workspace.
            init_net (core.Net): Caffe2 `init_net` to add the operator to.
            predict_net (core.Net): Caffe2 `predict_net` to add the operator to.
            model_out (torch.Tensor): Output logit Tensor from the model to .
            output_name (str): Name of `model_out` to use in Caffe2 net.
            label_names (List[str]): List of names of the targets/labels to
                expose from the Caffe2 net.

        Returns:
            List[core.BlobReference]: List of output blobs that the `output_layer`
                generates.

        """
        return []






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.pairwise_ranking_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


from pytext.config.component import create_loss
from pytext.loss import PairwiseRankingLoss

from .output_layer_base import OutputLayerBase


[docs]class PairwiseRankingOutputLayer(OutputLayerBase):
[docs]    @classmethod
    def from_config(cls, config):
        return cls(None, create_loss(config.loss), config)


[docs]    class Config(OutputLayerBase.Config):  # noqa: T484
        loss: PairwiseRankingLoss.Config = PairwiseRankingLoss.Config()


[docs]    def get_pred(self, logit, targets, context):
        pos_similarity, neg_similarity, _sz = PairwiseRankingLoss.get_similarities(
            logit
        )
        preds = pos_similarity > neg_similarity
        scores = pos_similarity - neg_similarity
        return preds, scores






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.squad_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, Iterable, List, Optional, Tuple, Union

import torch
import torch.nn.functional as F
from pytext.config.component import create_loss
from pytext.fields import FieldMeta
from pytext.loss import CrossEntropyLoss, KLDivergenceCELoss, Loss
from pytext.models.output_layers import OutputLayerBase
from pytext.utils.usage import log_class_usage


[docs]class SquadOutputLayer(OutputLayerBase):
[docs]    class Config(OutputLayerBase.Config):
        loss: Union[
            CrossEntropyLoss.Config, KLDivergenceCELoss.Config
        ] = CrossEntropyLoss.Config()
        ignore_impossible: bool = True
        pos_loss_weight: float = 0.5
        has_answer_loss_weight: float = 0.5
        false_label: str = "False"
        max_answer_len: int = 30
        # For knowledge distillation we have soft and hard labels. This specifies
        # the weight on loss against hard labels.
        hard_weight: float = 0.0


[docs]    @classmethod
    def from_config(
        cls,
        config,
        metadata: Optional[FieldMeta] = None,
        labels: Optional[Iterable[str]] = None,
        is_kd: bool = False,
    ):
        return cls(
            loss_fn=create_loss(config.loss, ignore_index=-100),
            ignore_impossible=config.ignore_impossible,
            pos_loss_weight=config.pos_loss_weight,
            has_answer_loss_weight=config.has_answer_loss_weight,
            has_answer_labels=labels,
            false_label=config.false_label,
            max_answer_len=config.max_answer_len,
            hard_weight=config.hard_weight,
            is_kd=is_kd,
        )


    def __init__(
        self,
        loss_fn: Loss,
        ignore_impossible: bool = Config.ignore_impossible,
        pos_loss_weight: float = Config.pos_loss_weight,
        has_answer_loss_weight: float = Config.has_answer_loss_weight,
        has_answer_labels: Iterable[str] = ("False", "True"),
        false_label: str = Config.false_label,
        max_answer_len: int = Config.max_answer_len,
        hard_weight: float = Config.hard_weight,
        is_kd: bool = False,
    ) -> None:
        super().__init__(loss_fn=loss_fn)
        self.pos_loss_weight = pos_loss_weight
        self.has_answer_loss_weight = has_answer_loss_weight
        self.has_answer_labels = has_answer_labels
        self.ignore_impossible = ignore_impossible
        self.max_answer_len = max_answer_len
        if not ignore_impossible:
            self.false_idx = 1 if has_answer_labels[1] == false_label else 0
            self.true_idx = 1 - self.false_idx
        self.is_kd = is_kd
        self.hard_weight = hard_weight
        log_class_usage(__class__)

[docs]    def get_position_preds(
        self,
        start_pos_logits: torch.Tensor,
        end_pos_logits: torch.Tensor,
        max_span_length: int,
    ):
        # the following is to enforce end_pos > start_pos.  We create a matrix
        # of start_position X end_position, fill it with the sum logits,
        # then mask it to be upper-triangular
        # e.g. start_pos_logits = [1, 3, 0, 5, 2]
        #      end_pos_logits = [2, 4, 6, 3, 5]
        # The max indices should be (3,4) with values (5,5).  (5,6) would have a
        # higher score, but end_pos would be before start, so it's not feasible
        #
        # To calculate this, first create a matrix with i,j entry containing
        # start_pos_logits[i] + end_pos_logits[j]
        #                   = [[3, 5, 7, 4, 6],
        #                     [4, 7, 9, 6, 8],
        #                     [2, 4, 6, 3, 5],
        #                     [7, 9, 11, 8, 10],
        #                     [4, 6, 8, 5, 7]]
        # Then mask it to be upper-triagular:
        #  logit_sum_matrix = [[3, 5, 7, 4, 6],
        #                     [0, 7, 9, 6, 8],
        #                     [0, 0, 6, 3, 5],
        #                     [0, 0, 0, 8, 10],
        #                     [0, 0, 0, 0, 7]]
        # Then we use argmax to retrieve the indices of the max value.
        size = start_pos_logits.size() + (start_pos_logits.size()[-1],)
        start_pos_logits = start_pos_logits.unsqueeze(-1).expand(size) + 10
        end_pos_logits = (
            end_pos_logits.unsqueeze(-1).expand(size).transpose(-2, -1) + 10
        )
        logit_sum_matrix = (start_pos_logits + end_pos_logits).triu()
        for i in range(logit_sum_matrix.size()[1]):
            logit_sum_matrix[:, i, i + max_span_length :] = 0
        vals, ids = logit_sum_matrix.max(-1)
        _, start_position = vals.max(-1)
        end_position = ids.gather(-1, start_position.unsqueeze(-1)).squeeze(-1)

        return start_position, end_position


[docs]    def get_pred(
        self,
        logits: torch.Tensor,
        targets: torch.Tensor,
        contexts: Dict[str, List[Any]],
    ) -> Tuple[Tuple[torch.Tensor, torch.Tensor], Tuple[torch.Tensor, torch.Tensor]]:
        start_pos_logits, end_pos_logits, has_answer_logits, _, _ = logits
        start_pos_preds, end_pos_preds = self.get_position_preds(
            start_pos_logits, end_pos_logits, self.max_answer_len
        )
        has_answer_preds = has_answer_logits.float().argmax(-1)
        has_answer_scores = torch.zeros(has_answer_logits.size())
        if not self.ignore_impossible:
            has_answer_scores = F.softmax(has_answer_logits, 1)

        # Compute the logit of the corresponding to start and end positions.
        start_pos_scores = (
            F.softmax(start_pos_logits, 1)
            .gather(1, start_pos_preds.view(-1, 1))
            .squeeze(-1)
        )
        end_pos_scores = (
            F.softmax(end_pos_logits, 1)
            .gather(1, end_pos_preds.view(-1, 1))
            .squeeze(-1)
        )

        return (
            (start_pos_preds, end_pos_preds, has_answer_preds),
            (start_pos_scores, end_pos_scores, has_answer_scores),
        )


[docs]    def get_loss(
        self,
        logits: Tuple[torch.Tensor, ...],
        targets: Tuple[torch.Tensor, ...],
        contexts: Optional[Dict[str, Any]] = None,
        *args,
        **kwargs,
    ) -> torch.Tensor:
        """Compute and return the loss given logits and targets.

        Args:
            logit (torch.Tensor): Logits returned :class:`~pytext.models.Model`.
            target (torch.Tensor): True label/target to compute loss against.
            context (Optional[Dict[str, Any]]): Context is a dictionary of items
                that's passed as additional metadata by the
                :class:`~pytext.data.DataHandler`. Defaults to None.=

        Returns:
            torch.Tensor: Model loss.

        """
        return (
            self._get_soft_hard_loss(logits, targets)
            if self.is_kd
            else self._get_hard_loss(logits, targets)
        )


    def _get_hard_loss(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor],
        targets: Tuple[torch.Tensor, torch.Tensor, torch.Tensor],
    ):
        start_pos_logits, end_pos_logits, has_answer_logits, _, _ = logits
        start_pos_target, end_pos_target, has_answer_target = targets
        num_answers = start_pos_target.size()[-1]
        if num_answers == 0:
            start_loss = torch.tensor(0.0, dtype=torch.float).type_as(end_pos_logits)
            end_loss = torch.tensor(0.0, dtype=torch.float).type_as(end_pos_logits)
        else:
            start_loss = self.loss_fn(
                start_pos_logits.repeat((num_answers, 1)),
                start_pos_target.transpose(1, 0).flatten(),
                reduce=False,
            )
            end_loss = self.loss_fn(
                end_pos_logits.repeat((num_answers, 1)),
                end_pos_target.transpose(1, 0).flatten(),
                reduce=False,
            )
        loss = (start_loss + end_loss).mean()
        if not self.ignore_impossible:
            has_answer_mask = (
                has_answer_target.repeat((num_answers,)) == self.true_idx
            ).float()
            position_loss = (has_answer_mask * (start_loss + end_loss)).mean()
            has_answer_loss = self.loss_fn(has_answer_logits, has_answer_target)
            loss = (
                self.has_answer_loss_weight * has_answer_loss
                + self.pos_loss_weight * position_loss
            )
        return loss

    def _get_soft_hard_loss(
        self,
        logits: Tuple[torch.Tensor, torch.Tensor, torch.Tensor],
        targets: Tuple[
            torch.Tensor,
            torch.Tensor,
            torch.Tensor,
            torch.Tensor,
            torch.Tensor,
            torch.Tensor,
        ],
    ):
        start_pos_logits, end_pos_logits, has_answer_logits, _, _ = logits
        (
            start_pos_target,
            end_pos_target,
            has_answer_target,
            start_pos_target_logits,
            end_pos_target_logits,
            has_answer_target_logits,
        ) = targets
        num_answers = start_pos_target.size()[-1]

        # Start and end position losses
        start_soft_loss, start_hard_loss = self.loss_fn(
            start_pos_logits.repeat((num_answers, 1)),
            (
                start_pos_target.transpose(1, 0).flatten(),
                None,
                start_pos_target_logits.repeat((num_answers, 1)),
            ),
            reduce=False,
            combine_loss=False,
        )
        end_soft_loss, end_hard_loss = self.loss_fn(
            end_pos_logits.repeat((num_answers, 1)),
            (
                end_pos_target.transpose(1, 0).flatten(),
                None,
                end_pos_target_logits.repeat((num_answers, 1)),
            ),
            reduce=False,
            combine_loss=False,
        )

        # Sum up along sequence length dimension.
        # Example for KL-divergence: we need to sum up p_i * log(q_i) over i.
        start_soft_loss = torch.sum(start_soft_loss, dim=1)
        end_soft_loss = torch.sum(end_soft_loss, dim=1)

        # Weighted sum of soft and hard loss of start and end positions.
        start_loss = self._weighted_loss(start_soft_loss, start_hard_loss)
        end_loss = self._weighted_loss(end_soft_loss, end_hard_loss)
        loss = (start_loss + end_loss).mean()

        if not self.ignore_impossible:
            has_answer_mask = (
                has_answer_target.repeat((num_answers,)) == self.true_idx
            ).float()
            position_loss = (has_answer_mask * (start_loss + end_loss)).mean()

            has_answer_soft_loss, has_answer_hard_loss = self.loss_fn(
                has_answer_logits,
                (has_answer_target, None, has_answer_target_logits),
                reduce=False,
                combine_loss=False,
            )
            has_answer_loss = self._weighted_loss(
                has_answer_soft_loss.mean(), has_answer_hard_loss.mean()
            )
            loss = (
                self.has_answer_loss_weight * has_answer_loss
                + self.pos_loss_weight * position_loss
            )

        return loss

    def _weighted_loss(self, soft_loss, hard_loss):
        return (1.0 - self.hard_weight) * soft_loss + self.hard_weight * hard_loss





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List

import torch
from caffe2.python import core
from torch import Tensor


[docs]class OutputLayerUtils:
[docs]    @staticmethod
    def gen_additional_blobs(
        predict_net: core.Net,
        probability_out,
        model_out: torch.Tensor,
        output_name: str,
        label_names: List[str],
    ) -> List[core.BlobReference]:
        """
        Utility method to generate additional blobs for human readable result for
        models that use explicit labels.
        """
        res = []
        tmp_out_score = predict_net.Log(probability_out)
        label_scores = predict_net.Split(
            tmp_out_score, label_names, axis=model_out.dim() - 1
        )

        # Make sure label_scores is iterable
        if not isinstance(label_scores, tuple):
            label_scores = (label_scores,)
        for name, label_score in zip(label_names, label_scores):
            res.append(predict_net.Copy(label_score, "{}:{}".format(output_name, name)))
        return res




[docs]def query_word_reprs(encoder_repr: Tensor, token_indices: Tensor) -> Tensor:
    """
    Given an encoder_repr (B x T_1 x H) and token_indices (B x T_2) where T_2 <= T_1,
    collect embeddings from encoder_repr pertaining to indices in token_indices. In the
    context of fine-tuning pre-trained encoders on sequence labeling, our goal is to
    build token-level representations as opposed to subword-level represenatations
    for alignment with other token-level cues, such as dictionary features. Currently,
    a token representation is built by taking its first subword representation.
    """

    return torch.gather(
        encoder_repr,
        1,
        token_indices.unsqueeze(2).expand(-1, -1, encoder_repr.size(-1)),
    )





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.output_layers.word_tagging_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple, Union

import torch
import torch.jit as jit
import torch.nn as nn
import torch.nn.functional as F
from caffe2.python import core
from pytext.common import Padding
from pytext.config.component import create_loss
from pytext.config.serialize import MissingValueError
from pytext.data.utils import Vocabulary
from pytext.loss import (
    AUCPRHingeLoss,
    BinaryCrossEntropyLoss,
    CrossEntropyLoss,
    KLDivergenceBCELoss,
    KLDivergenceCELoss,
    LabelSmoothedCrossEntropyLoss,
    StructuredLoss,
    StructuredMarginLoss,
)
from pytext.models.crf import CRF
from pytext.utils.label import get_label_weights
from pytext.utils.usage import log_class_usage

from .output_layer_base import OutputLayerBase
from .utils import OutputLayerUtils


[docs]class WordTaggingScores(nn.Module):
    classes: List[str]

    def __init__(self, classes):
        super().__init__()
        self.classes = classes
        log_class_usage(__class__)

[docs]    def forward(
        self, logits: torch.Tensor, context: Optional[Dict[str, torch.Tensor]] = None
    ) -> List[List[Dict[str, float]]]:
        scores: torch.Tensor = F.log_softmax(logits, 2)
        return _get_prediction_from_scores(scores, self.classes)




[docs]class CRFWordTaggingScores(WordTaggingScores):
    def __init__(self, classes: List[str], crf):
        super().__init__(classes)
        self.crf = crf
        self.crf.eval()
        log_class_usage(__class__)

[docs]    def forward(
        self, logits: torch.Tensor, context: Dict[str, torch.Tensor]
    ) -> List[List[Dict[str, float]]]:
        # We need seq_lengths for CRF decode
        assert "seq_lens" in context
        pred = self.crf.decode(logits, context["seq_lens"])
        logits_rearranged = _rearrange_output(logits, pred)
        scores: torch.Tensor = F.log_softmax(logits_rearranged, 2)
        return _get_prediction_from_scores(scores, self.classes)




[docs]class WordTaggingOutputLayer(OutputLayerBase):
    """
    Output layer for word tagging models. It supports `CrossEntropyLoss` per word.

    Args:
        loss_fn (CrossEntropyLoss): Cross-entropy loss component. Defaults to None.

    Attributes:
        loss_fn: Cross-entropy loss component.

    """

[docs]    class Config(OutputLayerBase.Config):
        loss: Union[
            CrossEntropyLoss.Config,
            BinaryCrossEntropyLoss.Config,
            AUCPRHingeLoss.Config,
            KLDivergenceBCELoss.Config,
            KLDivergenceCELoss.Config,
            LabelSmoothedCrossEntropyLoss.Config,
            StructuredMarginLoss.Config,
        ] = CrossEntropyLoss.Config()
        label_weights: Dict[str, float] = {}
        ignore_pad_in_loss: Optional[bool] = True


[docs]    @classmethod
    def from_config(cls, config: Config, labels: Vocabulary):
        vocab = list(labels)
        vocab_dict = labels.idx
        pad_token_idx = labels.idx.get(labels.pad_token, Padding.DEFAULT_LABEL_PAD_IDX)
        label_weights = (
            get_label_weights(vocab_dict, config.label_weights)
            if config.label_weights
            else None
        )
        return cls(
            vocab,
            create_loss(
                config.loss,
                weight=label_weights,
                ignore_index=pad_token_idx if config.ignore_pad_in_loss else -1,
            ),
        )


[docs]    def get_loss(
        self,
        logit: torch.Tensor,
        target: Union[torch.Tensor, Tuple[torch.Tensor, torch.Tensor, torch.Tensor]],
        context: Dict[str, Any],
        reduce: bool = True,
    ) -> torch.Tensor:
        """Compute word tagging loss by comparing prediction of each word in the
        sentence with its true label/target.

        Args:
            logit (torch.Tensor): Logit returned by
                :class:`~pytext.models.word_model.WordTaggingModel`.
            targets (torch.Tensor): True document label/target.
            context (Dict[str, Any]): Context is a dictionary of items
                that's passed as additional metadata. Defaults to None.
            reduce (bool): Whether to reduce loss over the batch. Defaults to True.

        Returns:
            torch.Tensor: Word tagging loss for all words in the sentence.

        """

        orig_target = target.clone()

        # Structured losses require access to sequences in each batch, so don't
        # flatten logits and targets for these.
        if not isinstance(self.loss_fn, StructuredLoss):
            logit = logit.view(-1, logit.size(-1))  # B x T x V -> (B x T) x V
            target = target.view(-1)  # B x T -> (B x T)

        if isinstance(target, tuple):
            hard_target, _, soft_target = target
            target = (
                hard_target.view(-1),
                None,
                soft_target.view(-1, soft_target.size(-1)),
            )
            return self.loss_fn(logit, orig_target, reduce)

        return self.loss_fn(logit, target, reduce)


[docs]    def get_pred(
        self, logit: torch.Tensor, *args, **kwargs
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        """Compute and return prediction and scores from the model.
        Prediction is computed using argmax over the word label/target space.
        Scores are softmax scores over the model logits.

        Args:
            logit (torch.Tensor): Logits returned
                :class:`~pytext.models.word_model.WordTaggingModel`.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        preds = torch.max(logit, 2)[1]
        scores = F.log_softmax(logit, 2)
        return preds, scores


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: torch.Tensor,
        output_name: str,
    ) -> List[core.BlobReference]:
        """Exports the word tagging output layer to Caffe2."""
        probability_out = predict_net.Softmax(output_name, axis=model_out.dim() - 1)
        return OutputLayerUtils.gen_additional_blobs(
            predict_net, probability_out, model_out, output_name, self.target_names
        )


[docs]    def torchscript_predictions(self):
        return jit.script(WordTaggingScores(self.target_names))




[docs]class CRFOutputLayer(OutputLayerBase):
    """
    Output layer for word tagging models that use Conditional Random Field.

    Args:
        num_tags (int): Total number of possible word tags.

    Attributes:
        num_tags: Total number of possible word tags.

    """

    __EXPANSIBLE__ = True

[docs]    @classmethod
    def from_config(cls, config: OutputLayerBase.Config, labels: Vocabulary):
        vocab_size = len(labels)
        return cls(vocab_size, labels)


    def __init__(self, num_tags, labels: Vocabulary, *args) -> None:
        super().__init__(list(labels), *args)
        self.crf = CRF(
            num_tags=num_tags,
            ignore_index=labels.get_pad_index(Padding.DEFAULT_LABEL_PAD_IDX),
            default_label_pad_index=Padding.DEFAULT_LABEL_PAD_IDX,
        )
        log_class_usage(__class__)

[docs]    def get_loss(
        self,
        logit: torch.Tensor,
        target: torch.Tensor,
        context: Dict[str, Any],
        reduce=True,
    ):
        """Compute word tagging loss by using CRF.

        Args:
            logit (torch.Tensor): Logit returned by
                :class:`~pytext.models.WordTaggingModel`.
            targets (torch.Tensor): True document label/target.
            context (Dict[str, Any]): Context is a dictionary of items
                that's passed as additional metadata. Defaults to None.
            reduce (bool): Whether to reduce loss over the batch. Defaults to True.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        loss = -1 * self.crf(logit, target, reduce=False)
        return loss.mean() if reduce else loss


[docs]    def get_pred(
        self,
        logit: torch.Tensor,
        target: Optional[torch.Tensor] = None,
        context: Optional[Dict[str, Any]] = None,
    ):
        """Compute and return prediction and scores from the model.

        Prediction is computed using CRF decoding.

        Scores are softmax scores over the model logits where the logits are
        computed by rearranging the word logits such that decoded word tag has
        the highest valued logits. This is done because with CRF, the highest valued
        word tag for a given may not be part of the overall set of word tags. In
        order for argmax to work, we rearrange the logit values.

        Args:
            logit (torch.Tensor): Logits returned
                :class:`~pytext.models.WordTaggingModel`.
            target (torch.Tensor): Not applicable. Defaults to None.
            context (Optional[Dict[str, Any]]): Context is a dictionary of items
                that's passed as additional metadata. Defaults to None.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]: Model prediction and scores.

        """
        if not context:
            raise MissingValueError("Expected non-None context but got None.")
        pred = self.crf.decode(logit, context["seq_lens"])
        logit_rearranged = _rearrange_output(logit, pred)
        scores = F.log_softmax(logit_rearranged, 2)
        return pred, scores


[docs]    def export_to_caffe2(
        self,
        workspace: core.workspace,
        init_net: core.Net,
        predict_net: core.Net,
        model_out: torch.Tensor,
        output_name: str,
    ) -> List[core.BlobReference]:
        """
        Exports the CRF output layer to Caffe2.
        See `OutputLayerBase.export_to_caffe2()` for details.
        """
        output_score = self.crf.export_to_caffe2(
            workspace, init_net, predict_net, output_name
        )
        probability_out = predict_net.Softmax(output_score, axis=model_out.dim() - 1)
        return OutputLayerUtils.gen_additional_blobs(
            predict_net, probability_out, model_out, output_name, self.target_names
        )


[docs]    def torchscript_predictions(self):
        return jit.script(CRFWordTaggingScores(self.target_names, jit.script(self.crf)))




@jit.script
def _rearrange_output(logit, pred):
    """
    Rearrange the word logits so that the decoded word has the highest valued
    logits by swapping the indices predicted with those with maximum logits.
    """
    max_logits, max_logit_indices = torch.max(logit, 2, keepdim=True)
    pred_indices = pred.unsqueeze(2)
    pred_logits = torch.gather(logit, 2, pred_indices)
    logit_rearranged = logit.scatter(2, pred_indices, max_logits)
    logit_rearranged.scatter_(2, max_logit_indices, pred_logits)
    return logit_rearranged


@jit.script
def _get_prediction_from_scores(
    scores: torch.Tensor, classes: List[str]
) -> List[List[Dict[str, float]]]:
    """
    Given scores for a batch, get the prediction for each word in the form of a
    List[List[Dict[str, float]]] for callers of the torchscript model to consume.
    The outer list iterates over batches of sentences and the inner iterates
    over each token in the sentence. The dictionary consists of
    `label:score` for each word.

    Example:

    Assuming slot labels are [No-Label, Number, Name]
    Utterances: [[call john please], [Brightness 25]]
    Output could look like:
    [
        [
            { No-Label: -0.1, Number: -1.5, Name: -9.01},
            { No-Label: -2.1, Number: -1.5, Name: -0.01},
            { No-Label: -0.1, Number: -1.5, Name: -2.01},
        ],
        [
            { No-Label: -0.1, Number: -1.5, Name: -9.01},
            { No-Label: -2.1, Number: -0.5, Name: -7.01},
            { No-Label: -0.1, Number: -1.5, Name: -2.01},
        ]
    ]
    """
    results: List[List[Dict[str, float]]] = []
    # Extra verbosity because jit doesn't support zip
    for sentence_scores in scores.chunk(len(scores)):
        sentence_scores = sentence_scores.squeeze(0)
        sentence_response: List[Dict[str, float]] = []
        for word_scores in sentence_scores.chunk(len(sentence_scores)):
            word_scores = word_scores.squeeze(0)
            word_response: Dict[str, float] = {}
            for i in range(len(classes)):
                word_response[classes[i]] = float(word_scores[i].item())
            sentence_response.append(word_response)
        results.append(sentence_response)
    return results




          

      

      

    

  

    
      
          
            
  Source code for pytext.models.qna.bert_squad_qa

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Union

import torch
import torch.nn as nn
from pytext.common.constants import Stage
from pytext.data.squad_for_bert_tensorizer import (
    SquadForBERTTensorizer,
    SquadForRoBERTaTensorizer,
)
from pytext.data.tensorizers import LabelTensorizer
from pytext.data.utils import Vocabulary
from pytext.models.bert_classification_models import NewBertModel
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.model import BaseModel
from pytext.models.module import create_module
from pytext.models.output_layers.squad_output_layer import SquadOutputLayer
from pytext.models.representations.huggingface_bert_sentence_encoder import (
    HuggingFaceBertSentenceEncoder,
)
from pytext.models.representations.huggingface_electra_sentence_encoder import (  # noqa
    HuggingFaceElectraSentenceEncoder,
)
from pytext.models.representations.transformer_sentence_encoder_base import (
    TransformerSentenceEncoderBase,
)
from pytext.utils.usage import log_class_usage


[docs]class BertSquadQAModel(NewBertModel):

    __EXPANSIBLE__ = True

[docs]    class Config(NewBertModel.Config):
        class ModelInput(BaseModel.Config.ModelInput):
            squad_input: Union[
                SquadForBERTTensorizer.Config, SquadForRoBERTaTensorizer.Config
            ] = SquadForBERTTensorizer.Config(max_seq_len=256)
            # is_impossible label
            has_answer: LabelTensorizer.Config = LabelTensorizer.Config(
                column="has_answer"
            )

        inputs: ModelInput = ModelInput()
        encoder: TransformerSentenceEncoderBase.Config = (
            HuggingFaceBertSentenceEncoder.Config()
        )
        pos_decoder: MLPDecoder.Config = MLPDecoder.Config(out_dim=2)
        has_ans_decoder: MLPDecoder.Config = MLPDecoder.Config(out_dim=2)
        output_layer: SquadOutputLayer.Config = SquadOutputLayer.Config()
        is_kd: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers):
        has_answer_labels = ["False", "True"]
        tensorizers["has_answer"].vocab = Vocabulary(has_answer_labels)
        vocab = tensorizers["squad_input"].vocab

        encoder = create_module(
            config.encoder,
            output_encoded_layers=True,
            padding_idx=vocab.get_pad_index(),
            vocab_size=vocab.__len__(),
        )

        pos_decoder = create_module(
            config.pos_decoder, in_dim=encoder.representation_dim, out_dim=2
        )
        has_ans_decoder = create_module(
            config.has_ans_decoder,
            in_dim=encoder.representation_dim,
            out_dim=len(has_answer_labels),
        )

        output_layer = create_module(
            config.output_layer, labels=has_answer_labels, is_kd=config.is_kd
        )

        return cls(
            encoder, pos_decoder, has_ans_decoder, output_layer, is_kd=config.is_kd
        )


    def __init__(
        self,
        encoder: nn.Module,
        decoder: nn.Module,
        has_ans_decoder: nn.Module,
        output_layer: nn.Module,
        stage: Stage = Stage.TRAIN,
        is_kd: bool = Config.is_kd,
    ) -> None:
        super().__init__(encoder, decoder, output_layer, stage)
        self.has_ans_decoder = has_ans_decoder
        self.module_list.append(has_ans_decoder)
        self.is_kd = is_kd
        log_class_usage(__class__)

[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, pad_mask, segment_labels, positions, *ignore = tensor_dict[
            "squad_input"
        ]
        return tokens, pad_mask, segment_labels, positions


[docs]    def arrange_targets(self, tensor_dict):
        # has_answer = True if answer exists
        has_answer = tensor_dict["has_answer"]
        if not self.is_kd:
            _, _, _, _, answer_start_idx, answer_end_idx = tensor_dict["squad_input"]
            return answer_start_idx, answer_end_idx, has_answer
        else:
            (
                _,
                _,
                _,
                _,
                answer_start_idx,
                answer_end_idx,
                start_logits,
                end_logits,
                has_answer_logits,
            ) = tensor_dict["squad_input"]
            return (
                answer_start_idx,
                answer_end_idx,
                has_answer,
                start_logits,
                end_logits,
                has_answer_logits,
            )


[docs]    def forward(self, *inputs):
        tokens, pad_mask, segment_labels, _ = inputs  # See arrange_model_inputs()
        encoded_layers, cls_embed = self.encoder(inputs)
        pos_logits = self.decoder(encoded_layers[-1])
        if isinstance(pos_logits, (list, tuple)):
            pos_logits = pos_logits[0]

        has_answer_logits = (
            torch.zeros((pos_logits.size(0), 2))  # dummy tensor
            if self.output_layer.ignore_impossible
            else self.has_ans_decoder(cls_embed)
        )
        # Shape of logits is (batch_size, seq_len, 2)
        start_logits, end_logits = pos_logits.split(1, dim=-1)

        # Shape of start_logits and end_logits is (batch_size, seq_len, 1)
        # Hence, remove the last dimension and reduce them to the dimensions to
        # (batch_size, seq_len)
        start_logits = start_logits.squeeze(-1)
        end_logits = end_logits.squeeze(-1)

        return start_logits, end_logits, has_answer_logits, pad_mask, segment_labels






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.qna.dr_qa

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, Tuple

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.data.squad_tensorizer import SquadTensorizer
from pytext.data.tensorizers import LabelTensorizer, Tensorizer
from pytext.data.utils import Vocabulary
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.embeddings import WordEmbedding
from pytext.models.model import BaseModel
from pytext.models.module import create_module
from pytext.models.output_layers.squad_output_layer import SquadOutputLayer
from pytext.models.representations.attention import (
    DotProductSelfAttention,
    MultiplicativeAttention,
    SequenceAlignedAttention,
)
from pytext.models.representations.pooling import SelfAttention
from pytext.models.representations.stacked_bidirectional_rnn import (
    StackedBidirectionalRNN,
)
from pytext.utils.usage import log_class_usage


GLOVE_840B_300D = "/mnt/vol/pytext/users/kushall/pretrained/glove.840B.300d.txt"


[docs]class DrQAModel(BaseModel):
[docs]    class Config(BaseModel.Config):
        class ModelInput(BaseModel.Config.ModelInput):
            squad_input: SquadTensorizer.Config = SquadTensorizer.Config()
            has_answer: LabelTensorizer.Config = LabelTensorizer.Config(
                column="has_answer"
            )

        # Model inputs.
        inputs: ModelInput = ModelInput()

        # Configrable modules for the model.
        dropout: float = 0.4  # Overrides dropout in sub-modules of the model.
        embedding: WordEmbedding.Config = WordEmbedding.Config(
            embed_dim=300,
            pretrained_embeddings_path=GLOVE_840B_300D,
            vocab_from_pretrained_embeddings=True,
        )
        ques_rnn: StackedBidirectionalRNN.Config = StackedBidirectionalRNN.Config(
            dropout=dropout
        )
        doc_rnn: StackedBidirectionalRNN.Config = StackedBidirectionalRNN.Config(
            dropout=dropout
        )

        # Output layer.
        output_layer: SquadOutputLayer.Config = SquadOutputLayer.Config()

        # Is model traning distilling knowledg from a teacher model?
        is_kd: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        # Although the RNN params are configurable, for DrQA we want to set
        # the following parameters for all cases.
        config.ques_rnn.dropout = config.dropout
        config.doc_rnn.dropout = config.dropout

        embedding = cls.create_embedding(config, tensorizers)
        ques_aligned_doc_attn = SequenceAlignedAttention(embedding.embedding_dim)
        ques_rnn = create_module(config.ques_rnn, input_size=embedding.embedding_dim)
        doc_rnn = create_module(config.doc_rnn, input_size=embedding.embedding_dim * 2)
        ques_self_attn = DotProductSelfAttention(ques_rnn.representation_dim)
        start_attn = MultiplicativeAttention(
            doc_rnn.representation_dim, ques_rnn.representation_dim, normalize=False
        )
        end_attn = MultiplicativeAttention(
            doc_rnn.representation_dim, ques_rnn.representation_dim, normalize=False
        )
        doc_rep_pool = SelfAttention(
            SelfAttention.Config(dropout=config.dropout),
            n_input=doc_rnn.representation_dim,
        )
        has_answer_labels = ["False", "True"]
        tensorizers["has_answer"].vocab = Vocabulary(has_answer_labels)
        has_ans_decoder = MLPDecoder(
            config=MLPDecoder.Config(),
            in_dim=doc_rnn.representation_dim,
            out_dim=len(has_answer_labels),
        )
        output_layer = create_module(
            config.output_layer, labels=has_answer_labels, is_kd=config.is_kd
        )
        return cls(
            dropout=nn.Dropout(config.dropout),
            embedding=embedding,
            ques_rnn=ques_rnn,
            doc_rnn=doc_rnn,
            ques_self_attn=ques_self_attn,
            ques_aligned_doc_attn=ques_aligned_doc_attn,
            start_attn=start_attn,
            end_attn=end_attn,
            doc_rep_pool=doc_rep_pool,
            has_ans_decoder=has_ans_decoder,
            output_layer=output_layer,
            is_kd=config.is_kd,
        )


[docs]    @classmethod
    def create_embedding(cls, model_config: Config, tensorizers: Dict[str, Tensorizer]):
        squad_tensorizer = tensorizers["squad_input"]

        # Initialize the embedding module.
        embedding_module = create_module(model_config.embedding, None, squad_tensorizer)

        # Set ques and doc tensorizer vocab to squad_tensorizer.vocab.
        squad_tensorizer.ques_tensorizer.vocab = squad_tensorizer.vocab
        squad_tensorizer.doc_tensorizer.vocab = squad_tensorizer.vocab

        return embedding_module


    def __init__(
        self,
        dropout: nn.Module,
        embedding: nn.Module,
        ques_rnn: nn.Module,
        doc_rnn: nn.Module,
        ques_self_attn: nn.Module,
        ques_aligned_doc_attn: nn.Module,
        start_attn: nn.Module,
        end_attn: nn.Module,
        doc_rep_pool: nn.Module,
        has_ans_decoder: nn.Module,
        output_layer: nn.Module,
        is_kd: bool = Config.is_kd,
    ) -> None:
        super().__init__()
        self.dropout = dropout
        self.embedding = embedding
        self.ques_rnn = ques_rnn
        self.doc_rnn = doc_rnn
        self.ques_self_attn = ques_self_attn
        self.ques_aligned_doc_attn = ques_aligned_doc_attn
        self.start_attn = start_attn
        self.end_attn = end_attn
        self.doc_rep_pool = doc_rep_pool
        self.has_ans_decoder = has_ans_decoder
        self.output_layer = output_layer
        self.ignore_impossible = output_layer.ignore_impossible
        self.module_list = [
            embedding,
            ques_rnn,
            doc_rnn,
            ques_self_attn,
            ques_aligned_doc_attn,
            start_attn,
            end_attn,
            has_ans_decoder,
        ]
        self.is_kd = is_kd
        log_class_usage(__class__)

[docs]    def arrange_model_inputs(self, tensor_dict):
        (
            doc_tokens,
            doc_seq_len,
            doc_mask,
            ques_tokens,
            ques_seq_len,
            ques_mask,
            *ignore,
        ) = tensor_dict["squad_input"]
        return (doc_tokens, doc_seq_len, doc_mask, ques_tokens, ques_seq_len, ques_mask)


[docs]    def arrange_targets(self, tensor_dict):
        has_answer = tensor_dict["has_answer"]
        if not self.is_kd:
            _, _, _, _, _, _, answer_start_idx, answer_end_idx = tensor_dict[
                "squad_input"
            ]
            return answer_start_idx, answer_end_idx, has_answer
        else:
            (
                _,
                _,
                _,
                _,
                _,
                _,
                answer_start_idx,
                answer_end_idx,
                start_logits,
                end_logits,
                has_answer_logits,
            ) = tensor_dict["squad_input"]
            return (
                answer_start_idx,
                answer_end_idx,
                has_answer,
                start_logits,
                end_logits,
                has_answer_logits,
            )


[docs]    def forward(
        self,
        doc_tokens: torch.Tensor,
        doc_seq_len: torch.Tensor,
        doc_mask: torch.Tensor,
        ques_tokens: torch.Tensor,
        ques_seq_len: torch.Tensor,
        ques_mask: torch.Tensor,
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor]:
        # Embedding lookups.
        doc_embedded = self.dropout(self.embedding(doc_tokens))
        ques_embedded = self.dropout(self.embedding(ques_tokens))

        # Document encoding.
        doc_attn_weights = self.ques_aligned_doc_attn(
            doc_embedded, ques_embedded, ques_mask
        )
        ques_aligned_doc_embedded = doc_attn_weights.bmm(ques_embedded)
        doc_embedded = torch.cat([doc_embedded, ques_aligned_doc_embedded], dim=2)
        doc_seq_vec = self.doc_rnn(doc_embedded, doc_mask)

        # Question encoding.
        ques_seq_vec = self.ques_rnn(ques_embedded, ques_mask)
        ques_attn_weights = self.ques_self_attn(ques_seq_vec, ques_mask)
        ques_vec = ques_attn_weights.unsqueeze(1).bmm(ques_seq_vec).squeeze(1)

        # Apply dropout to the ques and document representations.
        doc_seq_vec = self.dropout(doc_seq_vec)
        ques_vec = self.dropout(ques_vec)

        # Compute bilinear attention weights for each document token.
        # These attention weights serve as logits for detecting start and end.
        start_logits = self.start_attn(doc_seq_vec, ques_vec, doc_mask)
        end_logits = self.end_attn(doc_seq_vec, ques_vec, doc_mask)

        has_answer_logits = torch.zeros(
            ques_tokens.size(0),  # batch_size
            self.has_ans_decoder.out_dim,  # Number of classes
        )
        if not self.ignore_impossible:  # Compute whether document has an answer.
            doc_vec = self.doc_rep_pool(doc_seq_vec, doc_seq_len)
            has_answer_logits = F.relu(self.has_ans_decoder(doc_vec))

        # start_logits and end_logits: batch_size, max_seq_len
        # has_answer_logit: batch_size, 2
        return start_logits, end_logits, has_answer_logits






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage


[docs]class DotProductSelfAttention(Module):
    """
    Given vector w and token vectors = {t1, t2, ..., t_n}, compute self attention
    weights to weighs the tokens
    * a_j = softmax(w . t_j)
    """

[docs]    class Config(Module.Config):
        input_dim: int = 32


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.input_dim)


    def __init__(self, input_dim):
        super().__init__()
        self.linear = nn.Linear(input_dim, 1)
        log_class_usage(__class__)

[docs]    def forward(self, tokens, tokens_mask):
        """
        Input:
            x: batch_size * seq_len * input_dim
            x_mask: batch_size * seq_len (1 for padding, 0 for true)
        Output:
            alpha: batch_size * seq_len
        """
        scores = self.linear(tokens).squeeze(2)
        scores.data.masked_fill_(tokens_mask.data, -float("inf"))
        return F.softmax(scores, dim=-1)




[docs]class SequenceAlignedAttention(Module):
    """
    Given sequences P and Q, computes attention weights for each element in P by
    matching Q with each element in P.
    * a_i_j = softmax(p_i . q_j) where softmax is computed by summing over q_j
    """

[docs]    class Config(Module.Config):
        proj_dim: int = 32


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.proj_dim)


    def __init__(self, proj_dim):
        super().__init__()
        self.linear = nn.Linear(proj_dim, proj_dim)
        self.proj_dim = proj_dim
        log_class_usage(__class__)

[docs]    def forward(self, p: torch.Tensor, q: torch.Tensor, q_mask: torch.Tensor):
        """
        Input:
            p: batch_size * p_seq_len * dim
            q: batch_size * q_seq_len * dim
            q_mask: batch_size * q_seq_len (1 for padding, 0 for true)
        Output:
            matched_seq: batch_size * doc_seq_len * dim
        """
        p_transform = F.relu(self.linear(p))
        q_transform = F.relu(self.linear(q))

        # Compute scores s_ij: bsz * doc_seq_len * ques_seq_len
        attn_scores = p_transform.bmm(q_transform.transpose(2, 1))

        # Mask padding: set a very low score for ques tokens that are pads.
        q_mask = q_mask.unsqueeze(1).expand(attn_scores.size())
        attn_scores.data.masked_fill_(q_mask.data, -float("inf"))

        # Normalize with softmax: bsz * doc_seq_len * ques_seq_len
        attn_scores_flattened = F.softmax(attn_scores.view(-1, q.size(1)), dim=-1)
        return attn_scores_flattened.view(-1, p.size(1), q.size(1))




[docs]class MultiplicativeAttention(Module):
    """
    Given sequence P and vector q, computes attention weights for each element
    in P by matching q with each element in P using multiplicative attention.
    * a_i = softmax(p_i . W . q)
    """

[docs]    class Config(Module.Config):
        p_hidden_dim: int = 32
        q_hidden_dim: int = 32
        normalize: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.p_hidden_dim, config.q_hidden_dim, config.normalize)


    def __init__(self, p_hidden_dim, q_hidden_dim, normalize):
        super().__init__()
        self.normalize = normalize
        self.linear = nn.Linear(p_hidden_dim, q_hidden_dim)
        log_class_usage(__class__)

[docs]    def forward(self, p_seq: torch.Tensor, q: torch.Tensor, p_mask: torch.Tensor):
        """
        Input:
            p_seq: batch_size * p_seq_len * p_hidden_dim
            q: batch_size * q_hidden_dim
            p_mask: batch_size * p_seq_len (1 for padding, 0 for true)
        Output:
            attn_scores: batch_size * p_seq_len
        """
        Wq = self.linear(q) if self.linear is not None else q
        pWq = p_seq.bmm(Wq.unsqueeze(2)).squeeze(2)
        pWq.data.masked_fill_(p_mask.data, -float("inf"))
        attn_scores = F.softmax(pWq, dim=-1) if self.normalize else pWq.exp()
        return attn_scores






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.augmented_lstm

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import math
from typing import Optional, Tuple

import torch
import torch.nn as nn
from pytext.config import ConfigBase
from pytext.utils.usage import log_class_usage
from torch.nn.utils.rnn import PackedSequence, pack_padded_sequence, pad_packed_sequence

from .representation_base import RepresentationBase


[docs]class AugmentedLSTMCell(nn.Module):
    """
    `AugmentedLSTMCell` implements a AugmentedLSTM cell.
    Args:
        embed_dim (int): The number of expected features in the input.
        lstm_dim (int): Number of features in the hidden state of the LSTM.
        Defaults to 32.
        use_highway (bool): If `True` we append a highway network to the
        outputs of the LSTM.
        use_bias (bool): If `True` we use a bias in our LSTM calculations, otherwise
        we don't.

    Attributes:
        input_linearity (nn.Module): Fused weight matrix which
            computes a linear function over the input.
        state_linearity (nn.Module): Fused weight matrix which
            computes a linear function over the states.
    """

    def __init__(
        self, embed_dim: int, lstm_dim: int, use_highway: bool, use_bias: bool = True
    ):
        super().__init__()
        self.embed_dim = embed_dim
        self.lstm_dim = lstm_dim
        self.use_highway = use_highway
        self.use_bias = use_bias

        if use_highway:
            self._highway_inp_proj_start = 5 * self.lstm_dim
            self._highway_inp_proj_end = 6 * self.lstm_dim

            # fused linearity of input to input_gate,
            # forget_gate, memory_init, output_gate, highway_gate,
            # and the actual highway value
            self.input_linearity = nn.Linear(
                self.embed_dim, self._highway_inp_proj_end, bias=self.use_bias
            )
            # fused linearity of input to input_gate,
            # forget_gate, memory_init, output_gate, highway_gate
            self.state_linearity = nn.Linear(
                self.lstm_dim, self._highway_inp_proj_start, bias=True
            )
        else:
            # If there's no highway layer then we have a standard
            # LSTM. The 4 comes from fusing input, forget, memory, output
            # gates/inputs.
            self.input_linearity = nn.Linear(
                self.embed_dim, 4 * self.lstm_dim, bias=self.use_bias
            )
            self.state_linearity = nn.Linear(
                self.lstm_dim, 4 * self.lstm_dim, bias=True
            )
        self.reset_parameters()
        log_class_usage(__class__)

[docs]    def reset_parameters(self):
        stdv = 1.0 / math.sqrt(self.lstm_dim)
        for weight in self.parameters():
            nn.init.uniform_(weight, -stdv, stdv)


[docs]    def forward(
        self,
        x: torch.Tensor,
        states=Tuple[torch.Tensor, torch.Tensor],
        variational_dropout_mask: Optional[torch.Tensor] = None,
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        """
        Warning: DO NOT USE THIS LAYER DIRECTLY, INSTEAD USE the AugmentedLSTM class

        Args:
            x (torch.Tensor): Input tensor of shape
                (bsize x input_dim).
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors containing
                the hidden state and the cell state of each element in
                the batch. Each of these tensors have a dimension of
                (bsize x nhid). Defaults to `None`.

        Returns:
            Tuple[torch.Tensor, torch.Tensor]:
                Returned states. Shape of each state is (bsize x nhid).

        """
        hidden_state, memory_state = states
        projected_input = self.input_linearity(x)
        projected_state = self.state_linearity(hidden_state)

        input_gate = forget_gate = memory_init = output_gate = highway_gate = None
        if self.use_highway:
            fused_op = projected_input[:, : 5 * self.lstm_dim] + projected_state
            fused_chunked = torch.chunk(fused_op, 5, 1)
            (
                input_gate,
                forget_gate,
                memory_init,
                output_gate,
                highway_gate,
            ) = fused_chunked
            highway_gate = torch.sigmoid(highway_gate)
        else:
            fused_op = projected_input + projected_state
            input_gate, forget_gate, memory_init, output_gate = torch.chunk(
                fused_op, 4, 1
            )
        input_gate = torch.sigmoid(input_gate)
        forget_gate = torch.sigmoid(forget_gate)
        memory_init = torch.tanh(memory_init)
        output_gate = torch.sigmoid(output_gate)
        memory = input_gate * memory_init + forget_gate * memory_state
        timestep_output: torch.Tensor = output_gate * torch.tanh(memory)

        if self.use_highway:
            highway_input_projection = projected_input[
                :, self._highway_inp_proj_start : self._highway_inp_proj_end
            ]
            timestep_output = (
                highway_gate * timestep_output
                + (1 - highway_gate) * highway_input_projection  # noqa
            )
        if variational_dropout_mask is not None and self.training:
            timestep_output = timestep_output * variational_dropout_mask
        return timestep_output, memory




[docs]class AugmentedLSTMUnidirectional(nn.Module):
    """
    `AugmentedLSTMUnidirectional` implements a one-layer single directional
    AugmentedLSTM layer. AugmentedLSTM is an LSTM which optionally
    appends an optional highway network to the output layer. Furthermore the
    dropout controlls the level of variational dropout done.

    Args:
        embed_dim (int): The number of expected features in the input.
        lstm_dim (int): Number of features in the hidden state of the LSTM.
            Defaults to 32.
        go_forward (bool): Whether to compute features left to right (forward)
            or right to left (backward).
        recurrent_dropout_probability (float): Variational dropout probability
            to use. Defaults to 0.0.
        use_highway (bool): If `True` we append a highway network to the
            outputs of the LSTM.
        use_input_projection_bias (bool): If `True` we use a bias in
            our LSTM calculations, otherwise we don't.

    Attributes:
        cell (AugmentedLSTMCell): AugmentedLSTMCell that is applied at every timestep.
    """

    def __init__(
        self,
        embed_dim: int,
        lstm_dim: int,
        go_forward: bool = True,
        recurrent_dropout_probability: float = 0.0,
        use_highway: bool = True,
        use_input_projection_bias: bool = True,
    ):
        super().__init__()

        self.embed_dim = embed_dim
        self.lstm_dim = lstm_dim

        self.go_forward = go_forward
        self.use_highway = use_highway
        self.recurrent_dropout_probability = recurrent_dropout_probability

        self.cell = AugmentedLSTMCell(
            self.embed_dim, self.lstm_dim, self.use_highway, use_input_projection_bias
        )
        log_class_usage(__class__)

[docs]    def get_dropout_mask(
        self, dropout_probability: float, tensor_for_masking: torch.Tensor
    ) -> torch.Tensor:
        binary_mask = (torch.rand(tensor_for_masking.size()) > dropout_probability).to(
            tensor_for_masking.device
        )
        # Scale mask by 1/keep_prob to preserve output statistics.
        dropout_mask = binary_mask.float().div(1.0 - dropout_probability)
        return dropout_mask


[docs]    def forward(
        self,
        inputs: PackedSequence,
        states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None,
    ) -> Tuple[PackedSequence, Tuple[torch.Tensor, torch.Tensor]]:
        """
        Warning: DO NOT USE THIS LAYER DIRECTLY, INSTEAD USE the AugmentedLSTM class

        Given an input batch of sequential data such as word embeddings, produces
        a single layer unidirectional AugmentedLSTM representation of the sequential
        input and new state tensors.

        Args:
            inputs (PackedSequence): Input tensor of shape
                (bsize x seq_len x input_dim).
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors containing
                the initial hidden state and the cell state of each element in
                the batch. Each of these tensors have a dimension of
                (1 x bsize x num_directions * nhid). Defaults to `None`.

        Returns:
            Tuple[PackedSequence, Tuple[torch.Tensor, torch.Tensor]]:
                AgumentedLSTM representation of input and the
                state of the LSTM `t = seq_len`.
                Shape of representation is (bsize x seq_len x representation_dim).
                Shape of each state is (1 x bsize x nhid).

        """
        sequence_tensor, batch_lengths = pad_packed_sequence(inputs, batch_first=True)
        batch_size = sequence_tensor.size()[0]
        total_timesteps = sequence_tensor.size()[1]
        output_accumulator = sequence_tensor.new_zeros(
            batch_size, total_timesteps, self.lstm_dim
        )
        if states is None:
            full_batch_previous_memory = sequence_tensor.new_zeros(
                batch_size, self.lstm_dim
            )
            full_batch_previous_state = sequence_tensor.data.new_zeros(
                batch_size, self.lstm_dim
            )
        else:
            full_batch_previous_state = states[0].squeeze(0)
            full_batch_previous_memory = states[1].squeeze(0)
        current_length_index = batch_size - 1 if self.go_forward else 0
        if self.recurrent_dropout_probability > 0.0:
            dropout_mask = self.get_dropout_mask(
                self.recurrent_dropout_probability, full_batch_previous_memory
            )
        else:
            dropout_mask = None

        for timestep in range(total_timesteps):
            index = timestep if self.go_forward else total_timesteps - timestep - 1

            if self.go_forward:
                while batch_lengths[current_length_index] <= index:
                    current_length_index -= 1
            # If we're going backwards, we are _picking up_ more indices.
            else:
                # First conditional: Are we already at the maximum
                # number of elements in the batch?
                # Second conditional: Does the next shortest
                # sequence beyond the current batch
                # index require computation use this timestep?
                while (
                    current_length_index < (len(batch_lengths) - 1)
                    and batch_lengths[current_length_index + 1] > index
                ):
                    current_length_index += 1

            previous_memory = full_batch_previous_memory[
                0 : current_length_index + 1
            ].clone()
            previous_state = full_batch_previous_state[
                0 : current_length_index + 1
            ].clone()
            timestep_input = sequence_tensor[0 : current_length_index + 1, index]
            timestep_output, memory = self.cell(
                timestep_input,
                (previous_state, previous_memory),
                dropout_mask[0 : current_length_index + 1]
                if dropout_mask is not None
                else None,
            )
            full_batch_previous_memory = full_batch_previous_memory.data.clone()
            full_batch_previous_state = full_batch_previous_state.data.clone()
            full_batch_previous_memory[0 : current_length_index + 1] = memory
            full_batch_previous_state[0 : current_length_index + 1] = timestep_output
            output_accumulator[0 : current_length_index + 1, index, :] = timestep_output

        output_accumulator = pack_padded_sequence(
            output_accumulator, batch_lengths, batch_first=True
        )

        # Mimic the pytorch API by returning state in the following shape:
        # (num_layers * num_directions, batch_size, lstm_dim). As this
        # LSTM cannot be stacked, the first dimension here is just 1.
        final_state = (
            full_batch_previous_state.unsqueeze(0),
            full_batch_previous_memory.unsqueeze(0),
        )
        return output_accumulator, final_state




[docs]class AugmentedLSTM(RepresentationBase):
    """
    `AugmentedLSTM` implements a generic AugmentedLSTM representation layer.
    AugmentedLSTM is an LSTM which optionally appends
    an optional highway network to the output layer.
    Furthermore the dropout controlls the level of variational dropout done.

    Args:
        config (Config): Configuration object of type BiLSTM.Config.
        embed_dim (int): The number of expected features in the input.
        padding_value (float): Value for the padded elements. Defaults to 0.0.

    Attributes:
        padding_value (float): Value for the padded elements.
        forward_layers (nn.ModuleList): A module list of unidirectional AugmentedLSTM
            layers moving forward in time.
        backward_layers (nn.ModuleList): A module list of unidirectional AugmentedLSTM
            layers moving backward in time.
        representation_dim (int): The calculated dimension of the output features
            of AugmentedLSTM.
    """

[docs]    class Config(RepresentationBase.Config, ConfigBase):
        """
        Configuration class for `AugmentedLSTM`.

        Attributes:
            dropout (float): Variational dropout probability to use.
                Defaults to 0.0.
            lstm_dim (int): Number of features in the hidden state of the LSTM.
                Defaults to 32.
            num_layers (int): Number of recurrent layers. Eg. setting `num_layers=2`
                would mean stacking two LSTMs together to form a stacked LSTM,
                with the second LSTM taking in the outputs of the first LSTM and
                computing the final result. Defaults to 1.
            bidirectional (bool): If `True`, becomes a bidirectional LSTM. Defaults
                to `True`.
            use_highway (bool): If `True` we append a highway network
                to the outputs of the LSTM.
            use_bias (bool): If `True` we use a bias in our LSTM calculations, otherwise
                we don't.
        """

        dropout: float = 0.0
        lstm_dim: int = 32
        use_highway: bool = True
        bidirectional: bool = False
        num_layers: int = 1
        use_bias: bool = False


    def __init__(
        self, config: Config, embed_dim: int, padding_value: float = 0.0
    ) -> None:
        super().__init__(config)

        self.config = config
        self.embed_dim = embed_dim
        self.padding_value = padding_value
        self.lstm_dim = self.config.lstm_dim
        self.num_layers = self.config.num_layers
        self.bidirectional = self.config.bidirectional
        self.dropout = self.config.dropout
        self.use_highway = self.config.use_highway
        self.use_bias = self.config.use_bias

        num_directions = int(self.bidirectional) + 1
        self.forward_layers = nn.ModuleList()
        if self.bidirectional:
            self.backward_layers = nn.ModuleList()

        lstm_embed_dim = embed_dim
        for _ in range(self.num_layers):
            self.forward_layers.append(
                AugmentedLSTMUnidirectional(
                    lstm_embed_dim,
                    self.lstm_dim,
                    go_forward=True,
                    recurrent_dropout_probability=self.dropout,
                    use_highway=self.use_highway,
                    use_input_projection_bias=self.use_bias,
                )
            )
            if self.bidirectional:
                self.backward_layers.append(
                    AugmentedLSTMUnidirectional(
                        lstm_embed_dim,
                        self.lstm_dim,
                        go_forward=False,
                        recurrent_dropout_probability=self.dropout,
                        use_highway=self.use_highway,
                        use_input_projection_bias=self.use_bias,
                    )
                )

            lstm_embed_dim = self.lstm_dim * num_directions
        self.representation_dim = lstm_embed_dim
        log_class_usage(__class__)

[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        seq_lengths: torch.Tensor,
        states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None,
    ) -> Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        """
        Given an input batch of sequential data such as word embeddings, produces
        a AugmentedLSTM representation of the sequential input and new state
        tensors.

        Args:
            embedded_tokens (torch.Tensor): Input tensor of shape
                (bsize x seq_len x input_dim).
            seq_lengths (torch.Tensor): List of sequences lengths of each batch element.
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors containing
                the initial hidden state and the cell state of each element in
                the batch. Each of these tensors have a dimension of
                (bsize x num_layers x num_directions * nhid). Defaults to `None`.

        Returns:
            Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
                AgumentedLSTM representation of input and
                the state of the LSTM `t = seq_len`.
                Shape of representation is (bsize x seq_len x representation_dim).
                Shape of each state is (bsize x num_layers * num_directions x nhid).

        """
        rnn_input = pack_padded_sequence(
            embedded_tokens, seq_lengths.int(), batch_first=True
        )
        if states is not None:
            states = (states[0].transpose(0, 1), states[1].transpose(0, 1))
        if self.bidirectional:
            return self._forward_bidirectional(rnn_input, states)
        return self._forward_unidirectional(rnn_input, states)


    def _forward_bidirectional(
        self,
        inputs: PackedSequence,
        states: Optional[Tuple[torch.Tensor, torch.Tensor]],
    ):
        output_sequence = inputs
        final_h = []
        final_c = []

        if not states:
            hidden_states = [None] * self.num_layers
        elif states[0].size()[0] != self.num_layers:
            raise RuntimeError(
                "Initial states were passed to forward() but the number of "
                "initial states does not match the number of layers."
            )
        else:
            hidden_states = list(  # noqa
                zip(
                    states[0].chunk(self.num_layers, 0),
                    states[1].chunk(self.num_layers, 0),
                )
            )
        for i, state in enumerate(hidden_states):
            if state:
                forward_state = state[0].chunk(2, -1)
                backward_state = state[1].chunk(2, -1)
            else:
                forward_state = backward_state = None

            forward_layer = self.forward_layers[i]
            backward_layer = self.backward_layers[i]
            # The state is duplicated to mirror the Pytorch API for LSTMs.
            forward_output, final_forward_state = forward_layer(
                output_sequence, forward_state
            )
            backward_output, final_backward_state = backward_layer(
                output_sequence, backward_state
            )
            forward_output, lengths = pad_packed_sequence(
                forward_output, batch_first=True
            )
            backward_output, _ = pad_packed_sequence(backward_output, batch_first=True)
            output_sequence = torch.cat([forward_output, backward_output], -1)
            output_sequence = pack_padded_sequence(
                output_sequence, lengths, batch_first=True
            )

            final_h.extend([final_forward_state[0], final_backward_state[0]])
            final_c.extend([final_forward_state[1], final_backward_state[1]])

        final_h = torch.cat(final_h, dim=0).transpose(0, 1)
        final_c = torch.cat(final_c, dim=0).transpose(0, 1)
        final_state_tuple = (final_h, final_c)
        output_sequence, _ = pad_packed_sequence(
            output_sequence, padding_value=self.padding_value, batch_first=True
        )
        return output_sequence, final_state_tuple

    def _forward_unidirectional(
        self,
        inputs: PackedSequence,
        states: Optional[Tuple[torch.Tensor, torch.Tensor]],
    ):
        output_sequence = inputs
        final_h = []
        final_c = []

        if not states:
            hidden_states = [None] * self.num_layers
        elif states[0].size()[0] != self.num_layers:
            raise RuntimeError(
                "Initial states were passed to forward() but the number of "
                "initial states does not match the number of layers."
            )
        else:
            hidden_states = list(  # noqa
                zip(
                    states[0].chunk(self.num_layers, 0),
                    states[1].chunk(self.num_layers, 0),
                )
            )

        for i, state in enumerate(hidden_states):
            forward_layer = self.forward_layers[i]
            # The state is duplicated to mirror the Pytorch API for LSTMs.
            forward_output, final_forward_state = forward_layer(output_sequence, state)
            output_sequence = forward_output
            final_h.append(final_forward_state[0])
            final_c.append(final_forward_state[1])

        final_h = torch.cat(final_h, dim=0).transpose(0, 1)
        final_c = torch.cat(final_c, dim=0).transpose(0, 1)
        final_state_tuple = (final_h, final_c)
        output_sequence, _ = pad_packed_sequence(
            output_sequence, padding_value=self.padding_value, batch_first=True
        )
        return output_sequence, final_state_tuple





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.bilstm

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional, Tuple

import torch
import torch.nn as nn
import torch.onnx
from pytext.config import ConfigBase
from pytext.utils import cuda
from pytext.utils.usage import log_class_usage
from torch.nn.utils.rnn import pack_padded_sequence, pad_packed_sequence

from .representation_base import RepresentationBase


[docs]class BiLSTM(RepresentationBase):
    """
    `BiLSTM` implements a multi-layer bidirectional LSTM representation layer
    preceded by a dropout layer.

    Args:
        config (Config): Configuration object of type BiLSTM.Config.
        embed_dim (int): The number of expected features in the input.
        padding_value (float): Value for the padded elements. Defaults to 0.0.

    Attributes:
        padding_value (float): Value for the padded elements.
        dropout (nn.Dropout): Dropout layer preceding the LSTM.
        lstm (nn.LSTM): LSTM layer that operates on the inputs.
        representation_dim (int): The calculated dimension of the output features
            of BiLSTM.
    """

[docs]    class Config(RepresentationBase.Config, ConfigBase):
        """
        Configuration class for `BiLSTM`.

        Attributes:
            dropout (float): Dropout probability to use. Defaults to 0.4.
            lstm_dim (int): Number of features in the hidden state of the LSTM.
                Defaults to 32.
            num_layers (int): Number of recurrent layers. Eg. setting `num_layers=2`
                would mean stacking two LSTMs together to form a stacked LSTM,
                with the second LSTM taking in the outputs of the first LSTM and
                computing the final result. Defaults to 1.
            bidirectional (bool): If `True`, becomes a bidirectional LSTM. Defaults
                to `True`.
            disable_sort_in_jit (bool): If `True`, disable sort in pack_padded_sequence
                to allow inference on GPU. Defaults to `False`.
        """

        dropout: float = 0.4
        lstm_dim: int = 32
        num_layers: int = 1
        bidirectional: bool = True
        pack_sequence: bool = True
        disable_sort_in_jit: bool = False


    def __init__(
        self, config: Config, embed_dim: int, padding_value: float = 0.0
    ) -> None:
        super().__init__(config)

        self.padding_value: float = padding_value
        self.dropout = nn.Dropout(config.dropout)
        self.lstm = nn.LSTM(
            embed_dim,
            config.lstm_dim,
            num_layers=config.num_layers,
            bidirectional=config.bidirectional,
            batch_first=True,
        )
        self.representation_dim: int = config.lstm_dim * (
            2 if config.bidirectional else 1
        )
        self.pack_sequence = config.pack_sequence
        self.disable_sort_in_jit = config.disable_sort_in_jit
        log_class_usage(__class__)

[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        seq_lengths: torch.Tensor,
        states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None,
    ) -> Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        """
        Given an input batch of sequential data such as word embeddings, produces
        a bidirectional LSTM representation of the sequential input and new state
        tensors.

        Args:
            embedded_tokens (torch.Tensor): Input tensor of shape
                (bsize x seq_len x input_dim).
            seq_lengths (torch.Tensor): List of sequences lengths of each batch element.
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors containing
                the initial hidden state and the cell state of each element in
                the batch. Each of these tensors have a dimension of
                (bsize x num_layers * num_directions x nhid). Defaults to `None`.

        Returns:
            Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]: Bidirectional
                LSTM representation of input and the state of the LSTM `t = seq_len`.
                Shape of representation is (bsize x seq_len x representation_dim).
                Shape of each state is (bsize x num_layers * num_directions x nhid).

        """
        if self.dropout.p > 0.0:
            embedded_tokens = self.dropout(embedded_tokens)

        if states is not None:
            # convert (h0, c0) from (bsz x num_layers*num_directions x nhid) to
            # (num_layers*num_directions x bsz x nhid)
            states = (
                states[0].transpose(0, 1).contiguous(),
                states[1].transpose(0, 1).contiguous(),
            )
        else:
            # We need to send in a zero state that matches the batch size, because
            # torch.jit tracing currently traces this as constant and therefore
            # locks the traced model into a static batch size.
            # see https://github.com/pytorch/pytorch/issues/16664
            state = torch.zeros(
                self.config.num_layers * (2 if self.config.bidirectional else 1),
                embedded_tokens.size(0),  # batch size
                self.config.lstm_dim,
                device=torch.cuda.current_device() if cuda.CUDA_ENABLED else None,
                dtype=embedded_tokens.dtype,
            )
            states = (state, state)
        if torch.onnx.is_in_onnx_export():
            lstm_in = [embedded_tokens.contiguous(), states[0], states[1]] + [
                param.detach() for param in self.lstm._flat_weights
            ]
            rep, new_state_0, new_state_1 = torch.ops._caffe2.InferenceLSTM(
                lstm_in,
                self.lstm.num_layers,
                self.lstm.bias,
                True,
                self.lstm.bidirectional,
            )
            new_state = (new_state_0, new_state_1)
        else:
            if self.pack_sequence:
                # We need to disble sorting when jit trace because it introduce
                # issues with sorted indices not in right device in pack_padded_sequence
                # using GPU inference
                rnn_input = pack_padded_sequence(
                    embedded_tokens,
                    seq_lengths.cpu(),
                    batch_first=True,
                    enforce_sorted=True
                    if self.disable_sort_in_jit
                    and torch._C._get_tracing_state() is not None
                    else False,
                )
            else:
                rnn_input = embedded_tokens
            rep, new_state = self.lstm(rnn_input, states)
            if self.pack_sequence:
                rep, _ = pad_packed_sequence(
                    rep,
                    padding_value=self.padding_value,
                    batch_first=True,
                    total_length=embedded_tokens.size(1),
                )
        # Make sure the output from LSTM is padded to input's sequence length.
        # convert states back to (bsz x num_layers*num_directions x nhid) to be
        # used in data parallel model
        new_state = (new_state[0].transpose(0, 1), new_state[1].transpose(0, 1))
        return rep, new_state






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.bilstm_doc_attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional, Tuple, Union

import torch
import torch.nn as nn
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.module import create_module
from pytext.models.representations.bilstm import BiLSTM
from pytext.utils.usage import log_class_usage

from .pooling import LastTimestepPool, MaxPool, MeanPool, NoPool, SelfAttention
from .representation_base import RepresentationBase


[docs]class BiLSTMDocAttention(RepresentationBase):
    """
    `BiLSTMDocAttention` implements a multi-layer bidirectional LSTM based
    representation for documents with or without pooling. The pooling can be
    max pooling, mean pooling or self attention.

    Args:
        config (Config): Configuration object of type BiLSTMDocAttention.Config.
        embed_dim (int): The number of expected features in the input.

    Attributes:
        dropout (nn.Dropout): Dropout layer preceding the LSTM.
        lstm (nn.Module): Module that implements the LSTM.
        attention (nn.Module): Module that implements the attention or pooling.
        dense (nn.Module): Module that implements the non-linear projection over
            attended representation.
        representation_dim (int): The calculated dimension of the output features
            of the `BiLSTMDocAttention` representation.
    """

[docs]    class Config(RepresentationBase.Config):
        """
        Configuration class for `BiLSTM`.

        Attributes:
            dropout (float): Dropout probability to use. Defaults to 0.4.
            lstm (BiLSTM.Config): Config for the BiLSTM.
            pooling (ConfigBase): Config for the underlying pooling module.
            mlp_decoder (MLPDecoder.Config): Config for the non-linear
                projection module.
        """

        dropout: float = 0.4
        lstm: BiLSTM.Config = BiLSTM.Config()
        pooling: Union[
            SelfAttention.Config,
            MaxPool.Config,
            MeanPool.Config,
            NoPool.Config,
            LastTimestepPool.Config,
        ] = SelfAttention.Config()
        mlp_decoder: Optional[MLPDecoder.Config] = None


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)

        self.dropout = nn.Dropout(config.dropout)

        # BiLSTM representation.
        padding_value = (
            float("-inf") if isinstance(config.pooling, MaxPool.Config) else 0.0
        )
        self.lstm = create_module(
            config.lstm, embed_dim=embed_dim, padding_value=padding_value
        )

        # Document attention.
        self.attention = (
            create_module(config.pooling, n_input=self.lstm.representation_dim)
            if config.pooling is not None
            else None
        )

        # Non-linear projection over attended representation.
        self.dense = None
        self.representation_dim: int = self.lstm.representation_dim
        if config.mlp_decoder:
            self.dense = MLPDecoder(
                config.mlp_decoder, in_dim=self.lstm.representation_dim
            )
            self.representation_dim = self.dense.out_dim
        log_class_usage(__class__)

[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        seq_lengths: torch.Tensor,
        *args,
        states: Tuple[torch.Tensor, torch.Tensor] = None,
    ) -> Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        """
        Given an input batch of sequential data such as word embeddings, produces
        a bidirectional LSTM representation with or without pooling of the
        sequential input and new state tensors.

        Args:
            embedded_tokens (torch.Tensor): Input tensor of shape
                (bsize x seq_len x input_dim).
            seq_lengths (torch.Tensor): List of sequences lengths of each batch element.
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors containing
                the initial hidden state and the cell state of each element in
                the batch. Each of these tensors have a dimension of
                (bsize x num_layers * num_directions x nhid). Defaults to `None`.

        Returns:
            Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]: Bidirectional
                LSTM representation of input and the state of the LSTM at `t = seq_len`.
        """
        embedded_tokens = self.dropout(embedded_tokens)

        # LSTM representation
        rep, new_state = self.lstm(embedded_tokens, seq_lengths, states)

        # Attention
        if self.attention:
            rep = self.attention(rep, seq_lengths)

        # Non-linear projection
        if self.dense:
            rep = self.dense(rep)

        return rep, new_state






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.bilstm_doc_slot_attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional, Tuple, Union

import torch
import torch.nn as nn
from pytext.config import ConfigBase
from pytext.config.module_config import SlotAttentionType
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .augmented_lstm import AugmentedLSTM
from .bilstm import BiLSTM
from .ordered_neuron_lstm import OrderedNeuronLSTM
from .pooling import MaxPool, MeanPool, SelfAttention
from .representation_base import RepresentationBase
from .slot_attention import SlotAttention


[docs]class BiLSTMDocSlotAttention(RepresentationBase):
    """
    `BiLSTMDocSlotAttention` implements a multi-layer bidirectional LSTM based
    representation with support for various attention mechanisms.

    In default mode, when attention configuration is not provided, it behaves
    like a multi-layer LSTM encoder and returns the output features from the
    last layer of the LSTM, for each t. When document_attention configuration is
    provided, it produces a fixed-sized document representation. When
    slot_attention configuration is provide, it attends on output of each cell
    of LSTM module to produce a fixed sized word representation.

    Args:
        config (Config): Configuration object of type
            BiLSTMDocSlotAttention.Config.
        embed_dim (int): The number of expected features in the input.

    Attributes:
        dropout (nn.Dropout): Dropout layer preceding the LSTM.
        relu (nn.ReLU): An instance of the ReLU layer.
        lstm (nn.Module): Module that implements the LSTM.
        use_doc_attention (bool): If `True`, indicates using document attention.
        doc_attention (nn.Module): Module that implements document attention.
        self.projection_d (nn.Sequential): A sequence of dense layers for
            projection over document representation.
        use_word_attention (bool): If `True`, indicates using word attention.
        word_attention (nn.Module): Module that implements word attention.
        self.projection_w (nn.Sequential): A sequence of dense layers for
            projection over word representation.
        representation_dim (int): The calculated dimension of the output features
            of the `BiLSTMDocAttention` representation.
    """

[docs]    class Config(RepresentationBase.Config, ConfigBase):
        dropout: float = 0.4
        lstm: Union[
            BiLSTM.Config, OrderedNeuronLSTM.Config, AugmentedLSTM.Config
        ] = BiLSTM.Config()
        pooling: Optional[
            Union[SelfAttention.Config, MaxPool.Config, MeanPool.Config]
        ] = None
        slot_attention: Optional[SlotAttention.Config] = None
        doc_mlp_layers: int = 0
        word_mlp_layers: int = 0


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)
        self.dropout = nn.Dropout(config.dropout)
        self.relu = nn.ReLU()

        # Shared representation.
        padding_value = (
            float("-inf") if isinstance(config.pooling, MaxPool.Config) else 0.0
        )
        self.lstm = create_module(
            config.lstm, embed_dim=embed_dim, padding_value=padding_value
        )

        lstm_out_dim = self.lstm.representation_dim

        # Document projection and attention.
        self.use_doc_attention: bool = config.pooling is not None
        if config.pooling:
            self.doc_attention = (
                create_module(config.pooling, n_input=lstm_out_dim)
                if config.pooling
                else lambda x: x
            )
            layers = []
            for _ in range(config.doc_mlp_layers - 1):
                layers.extend(
                    [nn.Linear(lstm_out_dim, lstm_out_dim), self.relu, self.dropout]
                )
            layers.append(nn.Linear(lstm_out_dim, lstm_out_dim))
            self.projection_d = nn.Sequential(*layers)

        # Word projection and attention.
        self.use_word_attention = config.slot_attention is not None
        if config.slot_attention:
            word_out_dim = lstm_out_dim
            self.word_attention = lambda x: x
            if config.slot_attention.attention_type != SlotAttentionType.NO_ATTENTION:
                self.word_attention = SlotAttention(
                    config.slot_attention, lstm_out_dim, batch_first=True
                )
                word_out_dim += lstm_out_dim

            layers = [nn.Linear(word_out_dim, lstm_out_dim), self.relu, self.dropout]
            for _ in range(config.word_mlp_layers - 2):
                layers.extend(
                    [nn.Linear(lstm_out_dim, lstm_out_dim), self.relu, self.dropout]
                )
            layers.append(nn.Linear(lstm_out_dim, lstm_out_dim))
            self.projection_w = nn.Sequential(*layers)

        # Set the representation dimension attribute.
        self.representation_dim = (
            self.doc_representation_dim
        ) = self.word_representation_dim = lstm_out_dim
        log_class_usage(__class__)

[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        seq_lengths: torch.Tensor,
        *args,
        states: torch.Tensor = None,
    ) -> Tuple[torch.Tensor, torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        """
        Given an input batch of sequential data such as word embeddings, produces
        a bidirectional LSTM representation the appropriate attention.

        Args:
            embedded_tokens (torch.Tensor): Input tensor of shape
                (bsize x seq_len x input_dim).
            seq_lengths (torch.Tensor): List of sequences lengths of each batch
                element.
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors
                containing the initial hidden state and the cell state of each
                element in the batch. Each of these tensors have a dimension of
                (bsize x num_layers * num_directions x nhid). Defaults to `None`.

        Returns:
            Tuple[torch.Tensor, torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
                Tensors containing the document and the word representation of
                the input.
        """
        # Shared layers
        lstm_output, new_state = self.lstm(embedded_tokens, seq_lengths, states)

        # Default doc representation is hidden state of last cell of LSTM.
        # Default word representation is the output state of each cell of LSTM.
        outputs = [
            new_state[0].contiguous().view(-1, self.doc_representation_dim),
            lstm_output,
        ]
        if self.use_doc_attention:
            outputs[0] = self.projection_d(self.doc_attention(lstm_output))
        if self.use_word_attention:
            outputs[1] = self.projection_w(self.word_attention(lstm_output))

        return outputs[0], outputs[1], new_state






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.bilstm_slot_attn

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional

import torch
import torch.nn as nn
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.module import create_module
from pytext.models.representations.bilstm import BiLSTM
from pytext.utils.usage import log_class_usage

from .representation_base import RepresentationBase
from .slot_attention import SlotAttention


[docs]class BiLSTMSlotAttention(RepresentationBase):
    """
    `BiLSTMSlotAttention` implements a multi-layer bidirectional LSTM based
    representation with attention over slots.

    Args:
        config (Config): Configuration object of type BiLSTMSlotAttention.Config.
        embed_dim (int): The number of expected features in the input.

    Attributes:
        dropout (nn.Dropout): Dropout layer preceding the LSTM.
        lstm (nn.Module): Module that implements the LSTM.
        attention (nn.Module): Module that implements the attention.
        dense (nn.Module): Module that implements the non-linear projection over
            attended representation.
        representation_dim (int): The calculated dimension of the output features
            of the `SlotAttention` representation.
    """

[docs]    class Config(RepresentationBase.Config):
        dropout: float = 0.4
        lstm: BiLSTM.Config = BiLSTM.Config()
        slot_attention: SlotAttention.Config = SlotAttention.Config()
        mlp_decoder: Optional[MLPDecoder.Config] = None


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)

        self.dropout = nn.Dropout(config.dropout)

        # BiLSTM representation.
        self.lstm = create_module(config.lstm, embed_dim=embed_dim)

        # Slot attention.
        self.attention = None
        word_representation_dim = self.lstm.representation_dim
        if config.slot_attention:
            self.attention = SlotAttention(
                config.slot_attention, self.lstm.representation_dim, batch_first=True
            )
            word_representation_dim += self.lstm.representation_dim

        # Projection over attended representation.
        self.dense = None
        self.representation_dim: int = self.lstm.representation_dim
        if config.mlp_decoder:
            self.dense = MLPDecoder(
                config.mlp_decoder, in_dim=self.lstm.representation_dim
            )
            self.representation_dim = self.dense.out_dim
        log_class_usage(__class__)

[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        seq_lengths: torch.Tensor,
        *args,
        states: torch.Tensor = None,
        **kwargs,
    ) -> torch.Tensor:
        """
        Given an input batch of sequential data such as word embeddings, produces
        a bidirectional LSTM representation with or without Slot attention.

        Args:
            embedded_tokens (torch.Tensor): Input tensor of shape
                (bsize x seq_len x input_dim).
            seq_lengths (torch.Tensor): List of sequences lengths of each batch
                element.
            states (Tuple[torch.Tensor, torch.Tensor]): Tuple of tensors containing
                the initial hidden state and the cell state of each element in
                the batch. Each of these tensors have a dimension of
                (bsize x num_layers * num_directions x nhid). Defaults to `None`.

        Returns:
            torch.Tensor: Bidirectional LSTM representation of input with or
                without slot attention.

        """
        rep = self.dropout(embedded_tokens)

        # LSTM representation
        rep, state = self.lstm(rep, seq_lengths, states)

        # Attention
        if self.attention:
            rep = self.attention(rep)
        # Non-linear projection
        return (self.dense(rep) if self.dense else rep, state)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.biseqcnn

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config.module_config import CNNParams
from pytext.models.representations.representation_base import RepresentationBase
from pytext.utils.usage import log_class_usage


[docs]class ContextualWordConvolution(nn.Module):
    def __init__(self, in_channels: int, out_channels: int, kernel_sizes: List[int]):
        super().__init__()
        self.max_pool = nn.AdaptiveMaxPool1d(1)
        self.convs = nn.ModuleList(
            [
                nn.Conv1d(in_channels, out_channels, k, padding=k - 1)
                for k in kernel_sizes
            ]
        )
        token_rep_size = len(kernel_sizes) * out_channels
        self.fc = nn.Linear(token_rep_size, token_rep_size)
        log_class_usage

[docs]    def forward(self, words: torch.Tensor):
        words = words.transpose(1, 2)
        conv_outs = [F.relu(conv(words)) for conv in self.convs]
        mp_outs = [self.max_pool(co).squeeze(2) for co in conv_outs]
        return self.fc(torch.cat(mp_outs, 1))




[docs]class BSeqCNNRepresentation(RepresentationBase):
    """
    This class is an implementation of the paper https://arxiv.org/pdf/1606.07783.
    It is a bidirectional CNN model that captures context like RNNs do.

    The module expects that input mini-batch is already padded.

    TODO: Current implementation has a single layer conv-maxpool operation.
    """

[docs]    class Config(RepresentationBase.Config):
        cnn: CNNParams = CNNParams()
        fwd_bwd_context_len: int = 5
        surrounding_context_len: int = 2


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)

        self.fwd_bwd_ctxt_len = config.fwd_bwd_context_len
        self.surr_ctxt_len = config.surrounding_context_len
        self.ctxt_pad_len = max(self.fwd_bwd_ctxt_len, self.surr_ctxt_len)

        out_channels = config.cnn.kernel_num
        kernel_sizes = config.cnn.kernel_sizes
        self.backward_conv = ContextualWordConvolution(
            embed_dim, out_channels, kernel_sizes
        )
        self.forward_conv = ContextualWordConvolution(
            embed_dim, out_channels, kernel_sizes
        )
        self.surround_conv = ContextualWordConvolution(
            embed_dim, out_channels, kernel_sizes
        )

        self.ctxt_pad = nn.ConstantPad1d((self.ctxt_pad_len, self.ctxt_pad_len), 0)

        self.representation_dim = 3 * len(kernel_sizes) * out_channels
        log_class_usage(__class__)

[docs]    def forward(self, inputs: torch.Tensor, *args) -> torch.Tensor:
        inputs = self._preprocess_inputs(inputs)
        word_reps = []
        for i in range(self.ctxt_pad_len, inputs.size()[1] - self.ctxt_pad_len):
            word_rep = self._word_forward(inputs, i).unsqueeze(1)
            word_reps.append(word_rep)

        sent_rep = torch.cat(word_reps, dim=1)

        return sent_rep  # (N, W, 3*len(kernel_sizes)*out_channels)


    def _preprocess_inputs(self, inputs: torch.Tensor) -> torch.Tensor:
        # Transpose to make sentence dimension as last dimension of tensor,
        # so that we can add padding to the sentences. (N, W, D) -> (N, D, W)
        inputs = inputs.transpose(1, 2)

        # We need to pad when there isn't enough backward and forward context.
        # Pad sents_emb with max context length so that on-demand padding is not needed
        # to take care of boundary cases, e.g., backward context for the first word.
        inputs = self.ctxt_pad(inputs.unsqueeze(1)).squeeze(1)

        # Transpose the tensor back to (N, W, D)
        return inputs.transpose(1, 2)

    def _word_forward(self, inputs: torch.Tensor, word_idx: int) -> torch.Tensor:
        # inputs -> (batch, words, embed_dim)
        start_idx = word_idx - self.fwd_bwd_ctxt_len
        word_with_bwd_context = inputs.narrow(1, start_idx, self.fwd_bwd_ctxt_len)

        word_with_fwd_context = inputs.narrow(1, word_idx, self.fwd_bwd_ctxt_len)

        start_idx = word_idx - self.surr_ctxt_len
        word_with_surr_context = inputs.narrow(1, start_idx, 2 * self.surr_ctxt_len)

        return torch.cat(
            (
                self.backward_conv(word_with_bwd_context),
                self.forward_conv(word_with_fwd_context),
                self.surround_conv(word_with_surr_context),
            ),
            dim=1,
        )





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.contextual_intent_slot_rep

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Tuple, Union

import torch
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .bilstm_doc_slot_attention import BiLSTMDocSlotAttention
from .docnn import DocNNRepresentation
from .jointcnn_rep import JointCNNRepresentation
from .representation_base import RepresentationBase


[docs]class ContextualIntentSlotRepresentation(RepresentationBase):
    """
    Representation for a contextual intent slot model

    The inputs are two embeddings: word level embedding containing dictionary features,
    sequence (contexts) level embedding. See following diagram for the representation
    implementation that combines the two embeddings. Seq_representation is concatenated
    with word_embeddings.

    ::

        +-----------+
        | word_embed|--------------------------->+   +--------------------+
        +-----------+                            |   | doc_representation |
        +-----------+   +-------------------+    |-->+--------------------+
        | seq_embed |-->| seq_representation|--->+   | word_representation|
        +-----------+   +-------------------+        +--------------------+
                                                      joint_representation

    """

[docs]    class Config(RepresentationBase.Config):
        sen_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()
        seq_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()
        joint_representation: Union[
            BiLSTMDocSlotAttention.Config, JointCNNRepresentation.Config
        ] = BiLSTMDocSlotAttention.Config()


    def __init__(self, config: Config, embed_dim: Tuple[int, ...]) -> None:
        super().__init__(config)
        assert len(embed_dim) == 2
        self.sen_rep = create_module(config.sen_representation, embed_dim=embed_dim[1])
        self.sen_representation_dim = self.sen_rep.representation_dim

        self.seq_rep = create_module(
            config.seq_representation, embed_dim=self.sen_representation_dim
        )
        self.seq_representation_dim = self.seq_rep.representation_dim
        self.joint_rep = create_module(
            config.joint_representation,
            embed_dim=embed_dim[0] + self.seq_representation_dim,
        )
        self.doc_representation_dim = self.joint_rep.doc_representation_dim
        self.word_representation_dim = self.joint_rep.word_representation_dim
        log_class_usage(__class__)

[docs]    def forward(
        self,
        word_seq_embed: Tuple[torch.Tensor, torch.Tensor],
        word_lengths: torch.Tensor,
        seq_lengths: torch.Tensor,
        *args,
    ) -> List[torch.Tensor]:

        (word_embed, seq_embed) = word_seq_embed

        (bsz, max_num_sen, max_seq_len, dim) = seq_embed.size()
        rep = self.sen_rep(seq_embed.view(bsz * max_num_sen, max_seq_len, dim))
        sentence_reps = rep.view(bsz, max_num_sen, self.sen_representation_dim)
        seq_out = self.seq_rep(embedded_tokens=sentence_reps)

        bsz, max_seq_len, dim = word_embed.size()
        seq_rep_expand = seq_out.view(bsz, 1, -1).repeat(1, max_seq_len, 1)
        new_embed = torch.cat([seq_rep_expand, word_embed], 2)
        return self.joint_rep(new_embed, word_lengths)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.deepcnn

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math

import torch
import torch.nn as nn
from pytext.config.module_config import Activation, CNNParams, PoolingType
from pytext.models.representations.representation_base import RepresentationBase
from pytext.optimizer import get_activation
from pytext.utils.usage import log_class_usage


[docs]def pool(pooling_type, words):
    # input dims: bsz * seq_len * num_filters
    if pooling_type == PoolingType.MEAN:
        return words.mean(dim=1)
    elif pooling_type == PoolingType.MAX:
        return words.max(dim=1)[0]
    elif pooling_type == PoolingType.NONE:
        return words
    else:
        return NotImplementedError



[docs]class Trim1d(nn.Module):
    """
    Trims a 1d convolutional output. Used to implement history-padding
    by removing excess padding from the right.

    """

    def __init__(self, trim):
        super(Trim1d, self).__init__()

        self.trim = trim

[docs]    def forward(self, x):
        return x[:, :, : -self.trim].contiguous()




[docs]class SeparableConv1d(nn.Module):
    """
    Implements a 1d depthwise separable convolutional layer. In regular convolutional
    layers, the input channels are mixed with each other to produce each output channel.
    Depthwise separable convolutions decompose this process into two smaller
    convolutions -- a depthwise and pointwise convolution.

    The depthwise convolution spatially convolves each input channel separately,
    then the pointwise convolution projects this result into a new channel space.
    This process reduces the number of FLOPS used to compute a convolution and also
    exhibits a regularization effect. The general behavior -- including the input
    parameters -- is equivalent to `nn.Conv1d`.

    `bottleneck` controls the behavior of the pointwise convolution. Instead of
    upsampling directly, we split the pointwise convolution into two pieces: the first
    convolution downsamples into a (sufficiently small) low dimension and the
    second convolution upsamples into the target (higher) dimension. Creating this
    bottleneck significantly cuts the number of parameters with minimal loss
    in performance.

    """

    def __init__(
        self,
        input_channels: int,
        output_channels: int,
        kernel_size: int,
        padding: int,
        dilation: int,
        bottleneck: int,
    ):
        super(SeparableConv1d, self).__init__()

        conv_layers = [
            nn.Conv1d(
                input_channels,
                input_channels,
                kernel_size,
                padding=padding,
                dilation=dilation,
                groups=input_channels,
            )
        ]

        if bottleneck > 0:
            conv_layers.extend(
                [
                    nn.Conv1d(input_channels, bottleneck, 1),
                    nn.Conv1d(bottleneck, output_channels, 1),
                ]
            )
        else:
            conv_layers.append(nn.Conv1d(input_channels, output_channels, 1))

        self.conv = nn.Sequential(*conv_layers)

[docs]    def forward(self, x):
        return self.conv(x)




[docs]def create_conv_package(
    index: int,
    activation: Activation,
    in_channels: int,
    out_channels: int,
    kernel_size: int,
    causal: bool,
    dilated: bool,
    separable: bool,
    bottleneck: int,
    weight_norm: bool,
):
    """
    Creates a convolutional layer with the specified arguments.

    Args:
        index (int): Index of a convolutional layer in the stack.
        activation (Activation): Activation function.
        in_channels (int): Number of input channels.
        out_channels (int): Number of output channels.
        kernel_size (int): Size of 1d convolutional filter.
        causal (bool): Whether the convolution is causal or not. If set, it
        accounts for the temporal ordering of the inputs.
        dilated (bool): Whether the convolution is dilated or not. If set,
        the receptive field of the convolutional stack grows exponentially.
        separable (bool): Whether to use depthwise separable convolutions
        or not -- see `SeparableConv1d`.
        bottleneck (int): Bottleneck channel dimension for depthwise separable
        convolutions. See `SeparableConv1d` for an in-depth explanation.
        weight_norm (bool): Whether to add weight normalization to the
        regular convolutions or not.

    """

    if not separable and bottleneck > 0:
        raise RuntimeError(
            "Bottleneck layers can only be used with separable convolutions"
        )

    if separable and weight_norm:
        raise RuntimeError(
            "Weight normalization is not supported for separable convolutions"
        )

    def _compute_dilation(index, dilated):
        """
        If set, the dilation factor increases by a factor of two for each
        successive convolution to increase the receptive field exponentially.

        """

        if dilated:
            return 2 ** index
        return 1

    def _compute_padding(kernel_size, dilation, causal):
        """
        Non-causal convolutions are centered, so they will consume ((k - 1) // 2) * d
        padding on both the left and the right of the sequence. Causal convolutions
        are shifted to the left (to account for temporal ordering), so they will
        only consume padding from the left. Therefore, we pad this side with the
        full amount (k - 1) * d and remove the excess right-padding with `Trim1d`.

        """

        if causal:
            return (kernel_size - 1) * dilation
        return ((kernel_size - 1) // 2) * dilation

    def _compute_out_channels(out_channels, activation):
        """
        Gated Linear Unit (GLU) activations train two groups of convolutions,
        then linearly combine their outputs through a gating mechanism. We
        double the number of `out_channels` to mimic these two groups.

        """

        if activation == Activation.GLU:
            return out_channels * 2
        return out_channels

    package = []
    dilation = _compute_dilation(index, dilated)
    padding = _compute_padding(kernel_size, dilation, causal)
    out_channels = _compute_out_channels(out_channels, activation)

    if separable:
        package.append(
            SeparableConv1d(
                in_channels, out_channels, kernel_size, padding, dilation, bottleneck
            )
        )
    else:
        conv = nn.Conv1d(
            in_channels, out_channels, kernel_size, padding=padding, dilation=dilation
        )
        if weight_norm:
            conv = nn.utils.weight_norm(conv)
        package.append(conv)

    if causal:
        package.append(Trim1d(padding))

    return package[0] if len(package) == 1 else nn.Sequential(*package)



[docs]class DeepCNNRepresentation(RepresentationBase):
    """
    `DeepCNNRepresentation` implements CNN representation layer
    preceded by a dropout layer. CNN representation layer is based on the encoder
    in the architecture proposed by Gehring et. al. in Convolutional Sequence to
    Sequence Learning.

    Args:
        config (Config): Configuration object of type DeepCNNRepresentation.Config.
        embed_dim (int): The number of expected features in the input.

    """

[docs]    class Config(RepresentationBase.Config):
        cnn: CNNParams = CNNParams()
        dropout: float = 0.3
        activation: Activation = Activation.GLU
        separable: bool = False
        bottleneck: int = 0
        pooling_type: PoolingType = PoolingType.NONE


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)

        out_channels = config.cnn.kernel_num
        kernel_sizes = config.cnn.kernel_sizes
        weight_norm = config.cnn.weight_norm
        dilated = config.cnn.dilated
        causal = config.cnn.causal

        activation = config.activation
        pooling_type = config.pooling_type
        separable = config.separable
        bottleneck = config.bottleneck

        conv_layers = {}
        linear_layers = {}
        in_channels = embed_dim

        for i, k in enumerate(kernel_sizes):
            assert (k - 1) % 2 == 0

            if in_channels != out_channels:
                linear_layers[str(i)] = nn.Linear(in_channels, out_channels)

            single_conv = create_conv_package(
                index=i,
                activation=activation,
                in_channels=in_channels,
                out_channels=out_channels,
                kernel_size=k,
                causal=causal,
                dilated=dilated,
                separable=separable,
                bottleneck=bottleneck,
                weight_norm=weight_norm,
            )
            conv_layers[str(i)] = single_conv

            in_channels = out_channels

        self.convs = nn.ModuleDict(conv_layers)
        self.projections = nn.ModuleDict(linear_layers)
        self.activation = get_activation(activation)
        self.pooling_type = pooling_type

        self.representation_dim = out_channels
        self.dropout = nn.Dropout(p=config.dropout)
        log_class_usage(__class__)

[docs]    def forward(self, inputs: torch.Tensor, *args) -> torch.Tensor:
        inputs = self.dropout(inputs)
        # bsz * seq_len * embed_dim -> bsz * embed_dim * seq_len
        words = inputs.permute(0, 2, 1)
        convs_keys = self.convs.keys()
        projections_keys = self.projections.keys()
        # Extra verbosity is due to jit.script.
        for k in convs_keys:
            conv = self.convs[k]
            if k not in projections_keys:
                residual = words
            else:
                proj = self.projections[k]
                tranposed = words.permute(0, 2, 1)
                residual = proj(tranposed).permute(0, 2, 1)
            words = conv(words)
            words = self.activation(words)
            words = (words + residual) * math.sqrt(0.5)
        words = words.permute(0, 2, 1)
        return pool(self.pooling_type, words)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.docnn

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.config.module_config import CNNParams, PoolingType
from pytext.utils.usage import log_class_usage

from .representation_base import RepresentationBase


[docs]class DocNNRepresentation(RepresentationBase):
    """CNN based representation of a document."""

[docs]    class Config(RepresentationBase.Config):
        dropout: float = 0.4
        cnn: CNNParams = CNNParams()
        pooling: PoolingType = PoolingType.MAX


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)
        self.max_kernel = max(config.cnn.kernel_sizes)
        self.convs = nn.ModuleList(
            [
                nn.Conv1d(embed_dim, config.cnn.kernel_num, K, padding=K)
                for K in config.cnn.kernel_sizes
            ]
        )
        self.dropout = nn.Dropout(config.dropout)
        self.representation_dim = len(config.cnn.kernel_sizes) * config.cnn.kernel_num
        self.pooling_type = config.pooling
        log_class_usage(__class__)

[docs]    def forward(self, embedded_tokens: torch.Tensor, *args) -> torch.Tensor:
        # embedded_tokens of size (N,W,D)
        rep = embedded_tokens
        # nn.Conv1d expects a tensor of dim (batch_size x embed_dim x seq_len)
        rep = rep.transpose(1, 2)
        rep = [self.conv_and_pool(rep, conv) for conv in self.convs]
        rep = self.dropout(torch.cat(rep, 1))  # (N,len(Ks)*Co)
        return rep


[docs]    def conv_and_pool(self, x, conv):
        x = F.relu(conv(x))
        if self.pooling_type == PoolingType.MAX:
            x, _ = torch.max(x, dim=2)
        elif self.pooling_type == PoolingType.MEAN:
            x = torch.mean(x, dim=2)
        elif self.pooling_type == PoolingType.LOGSUMEXP:
            x = torch.logsumexp(x, dim=2)
        else:
            raise NotImplementedError
        return x






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.huggingface_bert_sentence_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import os
from typing import List, Tuple

import torch
from pytext.config import ConfigBase
from pytext.models.representations.transformer_sentence_encoder_base import (
    TransformerSentenceEncoderBase,
)
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage
from transformers.modeling_bert import BertConfig, BertModel


[docs]class HuggingFaceBertSentenceEncoder(TransformerSentenceEncoderBase):
    """
    Generate sentence representation using the open source HuggingFace BERT
    model. This class implements loading the model weights from a
    pre-trained model file.
    """

[docs]    class Config(TransformerSentenceEncoderBase.Config, ConfigBase):
        bert_cpt_dir: str = (
            "manifold://nlp_technologies/tree/huggingface-models/bert-base-uncased/"
        )
        load_weights: bool = True


    def __init__(
        self, config: Config, output_encoded_layers: bool, *args, **kwargs
    ) -> None:
        super().__init__(config, output_encoded_layers=output_encoded_layers)
        # Load config
        config_file = os.path.join(config.bert_cpt_dir, "config.json")
        local_config_path = PathManager.get_local_path(config_file)
        bert_config = BertConfig.from_json_file(local_config_path)
        print("Bert model config {}".format(bert_config))
        # Instantiate model.
        model = BertModel(bert_config)
        weights_path = os.path.join(config.bert_cpt_dir, "pytorch_model.bin")
        # load pre-trained weights if weights_path exists
        if config.load_weights and PathManager.isfile(weights_path):
            with PathManager.open(weights_path, "rb") as fd:
                state_dict = torch.load(fd)

            missing_keys: List[str] = []
            unexpected_keys: List[str] = []
            error_msgs: List[str] = []
            # copy state_dict so _load_from_state_dict can modify it
            metadata = getattr(state_dict, "_metadata", None)
            for key in list(state_dict.keys()):
                new_key = None
                if key.endswith("LayerNorm.gamma"):  # compatibility with v0.5 models
                    new_key = key.replace("LayerNorm.gamma", "LayerNorm.weight")
                if key.endswith("LayerNorm.beta"):  # compatibility with v0.5 models
                    new_key = key.replace("LayerNorm.beta", "LayerNorm.bias")
                if new_key is not None:
                    state_dict[new_key] = state_dict.pop(key)

            if metadata is not None:
                state_dict._metadata = metadata

            def load(module, prefix=""):
                local_metadata = (
                    {} if metadata is None else metadata.get(prefix[:-1], {})
                )
                module._load_from_state_dict(
                    state_dict,
                    prefix,
                    local_metadata,
                    True,
                    missing_keys,
                    unexpected_keys,
                    error_msgs,
                )
                for name, child in module._modules.items():
                    if child is not None:
                        load(child, prefix + name + ".")

            load(model, prefix="" if hasattr(model, "bert") else "bert.")
            if len(missing_keys) > 0:
                print(
                    "Weights of {} not initialized from pretrained model: {}".format(
                        model.__class__.__name__, missing_keys
                    )
                )
            if len(unexpected_keys) > 0:
                print(
                    "Weights from pretrained model not used in {}: {}".format(
                        model.__class__.__name__, unexpected_keys
                    )
                )

        self.bert = model
        log_class_usage(__class__)

    def _encoder(self, input_tuple: Tuple[torch.Tensor, ...]):
        tokens, pad_mask, segment_labels, _ = input_tuple
        last_encoded_layers, pooled_output, encoded_layers = self.bert(
            tokens,
            attention_mask=pad_mask,
            token_type_ids=segment_labels,
            output_hidden_states=True,
        )
        return encoded_layers, pooled_output

    def _embedding(self):
        # used to tie weights in MaskedLM model
        return self.bert.embeddings.word_embeddings





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.huggingface_electra_sentence_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import os
from typing import List, Tuple

import torch
from pytext.config import ConfigBase
from pytext.models.representations.transformer_sentence_encoder_base import (
    TransformerSentenceEncoderBase,
)
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage
from transformers.modeling_electra import ElectraConfig, ElectraModel


[docs]class HuggingFaceElectraSentenceEncoder(TransformerSentenceEncoderBase):
    """
    Generate sentence representation using the open source HuggingFace Electra
    model. This class implements loading the model weights from a
    pre-trained model file.
    """

[docs]    class Config(TransformerSentenceEncoderBase.Config, ConfigBase):
        electra_cpt_dir: str = (
            "/mnt/vol/nlp_technologies/electra/electra-base-discriminator"
        )
        load_weights: bool = True


    def __init__(
        self, config: Config, output_encoded_layers: bool, *args, **kwargs
    ) -> None:
        super().__init__(config, output_encoded_layers=output_encoded_layers)
        # Load config
        config_file = os.path.join(config.electra_cpt_dir, "config.json")
        electra_config = ElectraConfig.from_json_file(config_file)
        print("Electra model config {}".format(electra_config))
        # Instantiate model.
        model = ElectraModel(electra_config)
        weights_path = os.path.join(config.electra_cpt_dir, "pytorch_model.bin")
        # load pre-trained weights if weights_path exists
        if config.load_weights and PathManager.isfile(weights_path):
            state_dict = torch.load(weights_path)

            missing_keys: List[str] = []
            unexpected_keys: List[str] = []
            error_msgs: List[str] = []
            # copy state_dict so _load_from_state_dict can modify it
            metadata = getattr(state_dict, "_metadata", None)
            state_dict = state_dict.copy()

            if metadata is not None:
                state_dict._metadata = metadata

            def load(module, prefix=""):
                local_metadata = (
                    {} if metadata is None else metadata.get(prefix[:-1], {})
                )
                module._load_from_state_dict(
                    state_dict,
                    prefix,
                    local_metadata,
                    True,
                    missing_keys,
                    unexpected_keys,
                    error_msgs,
                )
                for name, child in module._modules.items():
                    if child is not None:
                        load(child, prefix + name + ".")

            load(model, prefix="" if hasattr(model, "electra") else "electra.")
            if len(missing_keys) > 0:
                print(
                    "Weights of {} not initialized from pretrained model: {}".format(
                        model.__class__.__name__, missing_keys
                    )
                )
            if len(unexpected_keys) > 0:
                print(
                    "Weights from pretrained model not used in {}: {}".format(
                        model.__class__.__name__, unexpected_keys
                    )
                )

        self.electra = model
        log_class_usage(__class__)

    def _encoder(self, input_tuple: Tuple[torch.Tensor, ...]):
        tokens, pad_mask, segment_labels, _ = input_tuple
        last_encoder_layer, encoded_layers = self.electra(
            tokens,
            attention_mask=pad_mask,
            token_type_ids=segment_labels,
            output_hidden_states=True,
        )
        pooled_output = last_encoder_layer[:, 0]
        return encoded_layers, pooled_output

    def _embedding(self):
        # used to tie weights in MaskedLM model
        return self.electra.embeddings.word_embeddings





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.jointcnn_rep

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Union

import torch
from pytext.config.module_config import PoolingType
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .biseqcnn import BSeqCNNRepresentation
from .deepcnn import DeepCNNRepresentation, pool
from .docnn import DocNNRepresentation
from .representation_base import RepresentationBase


[docs]class JointCNNRepresentation(RepresentationBase):
[docs]    class Config(RepresentationBase.Config):
        doc_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()
        word_representation: Union[
            BSeqCNNRepresentation.Config, DeepCNNRepresentation.Config
        ] = BSeqCNNRepresentation.Config()


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)
        self.doc_rep = create_module(config.doc_representation, embed_dim)
        self.word_rep = create_module(config.word_representation, embed_dim)
        self.doc_representation_dim = self.doc_rep.representation_dim
        self.word_representation_dim = self.word_rep.representation_dim
        log_class_usage(__class__)

[docs]    def forward(self, embedded_tokens: torch.Tensor, *args) -> List[torch.Tensor]:
        return [self.doc_rep(embedded_tokens), self.word_rep(embedded_tokens)]




[docs]class SharedCNNRepresentation(RepresentationBase):
[docs]    class Config(RepresentationBase.Config):
        word_representation: Union[
            BSeqCNNRepresentation.Config, DeepCNNRepresentation.Config
        ] = DeepCNNRepresentation.Config()
        pooling_type: PoolingType = PoolingType.MAX


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)
        self.word_rep = create_module(config.word_representation, embed_dim)
        self.word_representation_dim = self.word_rep.representation_dim
        self.doc_representation_dim = self.word_rep.representation_dim
        self.pooling_type = config.pooling_type
        log_class_usage(__class__)

[docs]    def forward(self, embedded_tokens: torch.Tensor, *args) -> List[torch.Tensor]:
        return [
            pool(self.pooling_type, self.word_rep(embedded_tokens)),
            self.word_rep(embedded_tokens),
        ]






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.ordered_neuron_lstm

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.models.module import Module
from pytext.utils import cuda
from pytext.utils.usage import log_class_usage

from .representation_base import RepresentationBase


# A single layer of an Ordered Neuron LSTM
[docs]class OrderedNeuronLSTMLayer(Module):
    def __init__(
        self, embed_dim: int, lstm_dim: int, padding_value: float, dropout: float
    ) -> None:
        super().__init__()
        self.lstm_dim = lstm_dim
        self.padding_value = padding_value
        self.dropout = nn.Dropout(dropout)

        total_size = embed_dim + lstm_dim
        self.f_gate = nn.Linear(total_size, lstm_dim)
        self.i_gate = nn.Linear(total_size, lstm_dim)
        self.o_gate = nn.Linear(total_size, lstm_dim)
        self.c_hat_gate = nn.Linear(total_size, lstm_dim)
        self.master_forget_no_cumax_gate = nn.Linear(total_size, lstm_dim)
        self.master_input_no_cumax_gate = nn.Linear(total_size, lstm_dim)
        log_class_usage(__class__)

    # embedded_tokens has shape (seq length, batch size, embed size)
    # states = (hidden, context), where both hidden and context have
    #          shape (batch size, hidden size)
[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        states: Tuple[torch.Tensor, torch.Tensor],
        seq_lengths: List[int],
    ) -> Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        hidden, context = states
        batch_size = hidden.size(0)
        all_context = []
        all_hidden = []

        if self.dropout.p > 0.0:
            embedded_tokens = self.dropout(embedded_tokens)

        for batch in embedded_tokens:
            # Compute the normal LSTM gates
            combined = torch.cat((batch, hidden), 1)
            ft = self.f_gate(combined).sigmoid()
            it = self.i_gate(combined).sigmoid()
            ot = self.o_gate(combined).sigmoid()
            c_hat = self.c_hat_gate(combined).tanh()

            # Compute the master gates
            master_forget_no_cumax = self.master_forget_no_cumax_gate(combined)
            master_forget = torch.cumsum(
                F.softmax(master_forget_no_cumax, dim=1), dim=1
            )
            master_input_no_cumax = self.master_input_no_cumax_gate(combined)
            master_input = torch.cumsum(F.softmax(master_input_no_cumax, dim=1), dim=1)

            # Combine master gates with normal LSTM gates
            wt = master_forget * master_input
            f_hat_t = ft * wt + (master_forget - wt)
            i_hat_t = it * wt + (master_input - wt)

            # Compute new context and hidden using final combined gates
            context = f_hat_t * context + i_hat_t * c_hat
            hidden = ot * context
            all_context.append(context)
            all_hidden.append(hidden)

        # Compute what the final state (hidden and context for each element
        # in the batch) should be based on seq_lengths
        state_hidden = []
        state_context = []

        for i in range(batch_size):
            seq_length = seq_lengths[i]
            state_hidden.append(all_hidden[seq_length - 1][i])
            state_context.append(all_context[seq_length - 1][i])

        # Return hidden states across all time steps, and return a tuple
        # containing the hidden and context for the last time step (might
        # be different based on seq_lengths)
        return (
            torch.stack(all_hidden),
            (torch.stack(state_hidden), torch.stack(state_context)),
        )




# Ordered Neuron LSTM with any number of layers
[docs]class OrderedNeuronLSTM(RepresentationBase):
[docs]    class Config(RepresentationBase.Config, ConfigBase):
        dropout: float = 0.4
        lstm_dim: int = 32
        num_layers: int = 1


    def __init__(
        self, config: Config, embed_dim: int, padding_value: Optional[float] = 0.0
    ) -> None:
        super().__init__(config)
        self.representation_dim = config.lstm_dim
        self.padding_value = padding_value
        lstms = []
        sizes = [embed_dim] + ([config.lstm_dim] * config.num_layers)

        # Create an ONLstm for each hidden size, and chain them together
        # using lstms
        for i in range(len(sizes) - 1):
            lstm = OrderedNeuronLSTMLayer(
                sizes[i], sizes[i + 1], padding_value, config.dropout
            )
            lstms.append(lstm)

        self.lstms = nn.ModuleList(lstms)
        log_class_usage(__class__)

    # rep has shape (batch size, seq length, embed dim)
    # seq_lengths has sequence lengths for each case in the batch, used to
    #   pick the last hidden and context
    # states is a tuple for initial hidden and context
[docs]    def forward(
        self,
        rep: torch.Tensor,
        seq_lengths: torch.Tensor,
        states: Optional[Tuple[torch.Tensor, torch.Tensor]] = None,
    ) -> Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        if states is not None:
            # Transpose states so hidden and context both have shape
            # (num layers, batch size, lstm dim)
            states = (
                states[0].transpose(0, 1).contiguous(),
                states[1].transpose(0, 1).contiguous(),
            )
        else:
            # state has shape (num layers, batch size, lstm dim)
            state = torch.zeros(
                self.config.num_layers,
                rep.size(0),
                self.config.lstm_dim,
                device=torch.cuda.current_device() if cuda.CUDA_ENABLED else None,
            )

            states = (state, state)

        # hidden_by_layer is a list of hidden states for each layer of the
        # network, and similarly for context_by_layer
        hidden_by_layer, context_by_layer = states

        # Collect the last hidden and context for each layer
        last_hidden_by_layer = []
        last_context_by_layer = []
        rep = rep.transpose(0, 1).contiguous()

        for lstm, hidden, context in zip(self.lstms, hidden_by_layer, context_by_layer):
            state = (hidden, context)

            # We purposefully throw away new_state until we reach the top layer
            # since we only care about passing on the final hidden state
            rep, (last_hidden, last_context) = lstm(rep, state, seq_lengths)
            last_hidden_by_layer.append(last_hidden)
            last_context_by_layer.append(last_context)

        # Make rep have shape (batch size, num layers, hidden size)
        rep = rep.transpose(0, 1).contiguous()

        # Make last_hidden and last_context have shape
        # (batch size, num layers, hidden size)
        last_hidden = torch.stack(last_hidden_by_layer).transpose(0, 1)
        last_context = torch.stack(last_context_by_layer).transpose(0, 1)
        return rep, (last_hidden, last_context)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.pair_rep

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Optional, Tuple, Union

import torch
import torch.nn as nn
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .bilstm_doc_attention import BiLSTMDocAttention
from .docnn import DocNNRepresentation
from .representation_base import RepresentationBase


SubRepresentation = Union[BiLSTMDocAttention.Config, DocNNRepresentation.Config]


[docs]class PairRepresentation(RepresentationBase):
    """Wrapper representation for a pair of inputs.

    Takes a tuple of inputs: the left sentence, and the right sentence(s). Returns
    a representation of the pair of sentences, either as a concatenation of the two
    sentence embeddings or as a "siamese" representation which also includes their
    difference and elementwise product (arXiv:1705.02364).
    If more than two inputs are provided, the extra inputs are assumed to be extra
    "right" sentences, and the output will be the stacked pair representations
    of the left sentence together with all right sentences. This is more efficient
    than separately computing all these pair representations, because the left
    sentence will not need to be re-embedded multiple times.
    """

    class Config(RepresentationBase.Config):
        """
        Attributes:
            encode_relations (bool): if `false`, return the concatenation of the two
                representations; if `true`, also concatenate their pairwise absolute
                difference and pairwise elementwise product (à la arXiv:1705.02364).
                Default: `true`.
            subrepresentation (SubRepresentation): the sub-representation used for
                 the inputs. If `subrepresentation_right` is not given, then this
                 representation is used for both inputs with tied weights.
            subrepresentation_right (Optional[SubRepresentation]):
                 the sub-representation used for the right input. Optional.
                 If missing, `subrepresentation` is used with tied weights.
                 Default: `None`.
        """

        subrepresentation: SubRepresentation = BiLSTMDocAttention.Config()
        subrepresentation_right: Optional[SubRepresentation] = None
        encode_relations: bool = True

    def __init__(self, config: Config, embed_dim: Tuple[int, ...]) -> None:
        super().__init__(config)

        assert len(embed_dim) == 2

        if config.subrepresentation_right is not None:
            self.subrepresentations = nn.ModuleList(
                [
                    create_module(config.subrepresentation, embed_dim=embed_dim[0]),
                    create_module(
                        config.subrepresentation_right, embed_dim=embed_dim[1]
                    ),
                ]
            )
            if config.encode_relations:
                assert (
                    self.subrepresentations[0].representation_dim
                    == self.subrepresentations[1].representation_dim
                ), (
                    "Representations must have the same dimension"
                    ", because `encode_relations` involves elementwise operations."
                )
        else:
            assert embed_dim[0] == embed_dim[1], (
                "Embeddings must have the same dimension"
                ", because subrepresentation weights are tied."
            )
            subrep = create_module(config.subrepresentation, embed_dim=embed_dim[0])
            self.subrepresentations = nn.ModuleList([subrep, subrep])

        self.encode_relations = config.encode_relations
        self.representation_dim = self.subrepresentations[0].representation_dim
        if self.encode_relations:
            self.representation_dim *= 4
        else:
            self.representation_dim += self.subrepresentations[1].representation_dim
        log_class_usage(__class__)

    # Takes care of dropping the extra return value of LSTM-based rep's (state).
    @staticmethod
    def _represent(
        rep: RepresentationBase, embs: torch.Tensor, lens: torch.Tensor
    ) -> torch.Tensor:
        representation = rep(embs, lens)
        if isinstance(representation, tuple):
            return representation[0]
        return representation

[docs]    def forward(
        self, embeddings: Tuple[torch.Tensor, ...], *lengths: torch.Tensor
    ) -> torch.Tensor:
        """Computes the pair representations.

        Arguments:
            embeddings: token embeddings of the left sentence, followed by the
              token embeddings of the right sentence(s).
            lengths: the corresponding sequence lengths.

        Returns:
            A tensor of shape `(num_right_inputs, batch_size, rep_size)`, with
            the first dimension squeezed if one.
        """
        left_rep = self._represent(
            self.subrepresentations[0], embeddings[0], lengths[0]
        )
        assert len(embeddings) == len(lengths) and len(embeddings) >= 2

        # The leftmost inputs already came sorted by length. The others need to
        # be sorted as well, for packing. We do it manually.
        sorted_right_inputs = []
        sorted_right_indices = []
        for embs, lens in zip(embeddings[1:], lengths[1:]):
            lens_sorted, sorted_idx = lens.sort(descending=True)
            embs_sorted = embs[sorted_idx]
            sorted_right_inputs.append((embs_sorted, lens_sorted))
            sorted_right_indices.append(sorted_idx)
        sorted_right_reps = [
            self._represent(self.subrepresentations[1], embs, lens)
            for (embs, lens) in sorted_right_inputs
        ]
        # Put the right inputs back in the original order, so they still match
        # up within the batch to the left inputs
        right_reps = []
        for idx, rep in zip(sorted_right_indices, sorted_right_reps):
            _, desorted_idx = idx.sort()
            right_reps.append(rep[desorted_idx])

        final_reps = []
        for right_rep in right_reps:
            this_rep = []
            this_rep.append(left_rep)
            this_rep.append(right_rep)
            if self.encode_relations:
                this_rep.append(torch.abs(left_rep - right_rep))
                this_rep.append(left_rep * right_rep)
            final_reps.append(torch.cat(this_rep, -1))

        return torch.stack(final_reps).squeeze(0)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.pass_through

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch
from pytext.utils.usage import log_class_usage

from .representation_base import RepresentationBase


[docs]class PassThroughRepresentation(RepresentationBase):
    def __init__(self, config: RepresentationBase.Config, embed_dim: int) -> None:
        super().__init__(config)
        self.representation_dim = embed_dim
        log_class_usage(__class__)

[docs]    def forward(self, embedded_tokens: torch.Tensor, *args) -> torch.Tensor:
        return embedded_tokens






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.pooling

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import torch
import torch.nn as nn
import torch.onnx.operators
from pytext.config import ConfigBase
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage


[docs]class SelfAttention(Module):
[docs]    class Config(ConfigBase):
        attn_dimension: int = 64
        dropout: float = 0.4


    def __init__(self, config: Config, n_input: int) -> None:
        super().__init__(config)

        self.dropout = nn.Dropout(config.dropout)
        self.n_input = n_input
        self.n_attn = config.attn_dimension
        self.ws1 = nn.Linear(n_input, self.n_attn, bias=False)
        self.ws2 = nn.Linear(self.n_attn, 1, bias=False)
        self.tanh = nn.Tanh()
        self.softmax = nn.Softmax()
        self.init_weights()
        log_class_usage(__class__)

[docs]    def init_weights(self, init_range: float = 0.1) -> None:
        self.ws1.weight.data.uniform_(-init_range, init_range)
        self.ws2.weight.data.uniform_(-init_range, init_range)


[docs]    def forward(
        self, inputs: torch.Tensor, seq_lengths: torch.Tensor = None
    ) -> torch.Tensor:
        # size: (bsz, sent_len, rep_dim)
        size = torch.onnx.operators.shape_as_tensor(inputs)

        flat_2d_shape = torch.cat((torch.LongTensor([-1]), size[2].view(1)))
        compressed_emb = torch.onnx.operators.reshape_from_tensor_shape(
            inputs, flat_2d_shape
        )  # (bsz * sent_len, rep_len)
        hbar = self.tanh(
            self.ws1(self.dropout(compressed_emb))
        )  # (bsz * sent_len, attention_dim)
        alphas = self.ws2(hbar)  # (bsz * sent_len, 1)
        alphas = torch.onnx.operators.reshape_from_tensor_shape(
            alphas, size[:2]
        )  # (bsz, sent_len)
        alphas = self.softmax(alphas)  # (bsz, sent_len)

        # (bsz, rep_dim)
        return torch.bmm(alphas.unsqueeze(1), inputs).squeeze(1)




[docs]class MaxPool(Module):
    def __init__(self, config: Module.Config, n_input: int) -> None:
        super().__init__(config)
        log_class_usage(__class__)

[docs]    def forward(
        self, inputs: torch.Tensor, seq_lengths: torch.Tensor = None
    ) -> torch.Tensor:
        return torch.max(inputs, 1)[0]




[docs]class MeanPool(Module):
    def __init__(self, config: Module.Config, n_input: int) -> None:
        super().__init__(config)
        log_class_usage(__class__)

[docs]    def forward(self, inputs: torch.Tensor, seq_lengths: torch.Tensor) -> torch.Tensor:
        return torch.sum(inputs, 1) / seq_lengths.unsqueeze(1).float()




[docs]class NoPool(Module):
    def __init__(self, config: Module.Config, n_input: int) -> None:
        super().__init__(config)
        log_class_usage(__class__)

[docs]    def forward(
        self, inputs: torch.Tensor, seq_lengths: torch.Tensor = None
    ) -> torch.Tensor:
        return inputs




[docs]class BoundaryPool(Module):
[docs]    class Config(ConfigBase):
        # first, last, firstlast
        boundary_type: str = "first"


    def __init__(self, config: Config, n_input: int) -> None:
        super().__init__(config)
        self.boundary_type = config.boundary_type
        log_class_usage(__class__)

[docs]    def forward(
        self, inputs: torch.Tensor, seq_lengths: torch.Tensor = None
    ) -> torch.Tensor:
        max_len = inputs.size()[1]
        if self.boundary_type == "first":
            return inputs[:, 0, :]
        elif self.boundary_type == "last":
            # could only have the bos values if add_bos or add_eos as False
            # should not reach here if the eos is not added.
            assert max_len > 1
            return inputs[:, max_len - 1, :]
        elif self.boundary_type == "firstlast":
            assert max_len > 1
            # merge from embed_dim into 2*emded_dim
            return torch.cat((inputs[:, 0, :], inputs[:, max_len - 1, :]), dim=1)
        else:
            raise Exception("Unknown configuration type {}".format(self.boundary_type))




[docs]class LastTimestepPool(Module):
    def __init__(self, config: Module.Config, n_input: int) -> None:
        super().__init__(config)
        log_class_usage(__class__)

[docs]    def forward(self, inputs: torch.Tensor, seq_lengths: torch.Tensor) -> torch.Tensor:
        # inputs: (bsz, max_len, dim)
        # seq_lengths: (bsz,)

        if torch._C._get_tracing_state():
            # if it is exporting, the batch size = 1, so we return the last hidden state
            # by returning the last dimension to avoid introducing extra operators
            assert inputs.shape[0] == 1
            return inputs[:, -1, :]
        bsz, _, dim = inputs.shape
        idx = seq_lengths.unsqueeze(1).expand(bsz, dim).unsqueeze(1)
        return inputs.gather(1, idx - 1).squeeze(1)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.pure_doc_attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Any, Optional, Union

import torch
import torch.nn as nn
from pytext.config import ConfigBase
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .pooling import BoundaryPool, MaxPool, MeanPool, NoPool, SelfAttention
from .representation_base import RepresentationBase


[docs]class PureDocAttention(RepresentationBase):
    """pooling (e.g. max pooling or self attention)
    followed by optional MLP"""

[docs]    class Config(RepresentationBase.Config):
        dropout: float = 0.4
        pooling: Union[
            SelfAttention.Config,
            MaxPool.Config,
            MeanPool.Config,
            NoPool.Config,
            BoundaryPool.Config,
        ] = SelfAttention.Config()
        mlp_decoder: Optional[MLPDecoder.Config] = None


    def __init__(self, config: Config, embed_dim: int) -> None:
        """embed_dim is the dimension of embedded_tokens"""
        super().__init__(config)

        self.dropout = nn.Dropout(config.dropout)

        # Document attention.
        self.attention = (
            create_module(config.pooling, n_input=embed_dim)
            if config.pooling is not None
            else None
        )

        # Non-linear projection over attended representation.
        self.dense = None
        if (
            isinstance(config.pooling, BoundaryPool.Config)
            and config.pooling.boundary_type == "firstlast"
        ):
            # the dimension double because of concatenating bos and eos
            self.representation_dim = embed_dim * 2
        else:
            self.representation_dim = embed_dim

        if config.mlp_decoder:
            self.dense = MLPDecoder(config.mlp_decoder, in_dim=embed_dim)
            self.representation_dim = self.dense.out_dim
        log_class_usage(__class__)

[docs]    def forward(
        self, embedded_tokens: torch.Tensor, seq_lengths: torch.Tensor = None, *args
    ) -> Any:
        rep = self.dropout(embedded_tokens)

        # Attention
        if self.attention:
            rep = self.attention(rep, seq_lengths)

        # Non-linear projection
        if self.dense:
            rep = self.dense(rep)

        return rep






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.representation_base

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from pytext.models.module import Module


[docs]class RepresentationBase(Module):
    def __init__(self, config):
        super().__init__(config)
        self.representation_dim = None

[docs]    def forward(self, *inputs):
        raise NotImplementedError()


[docs]    def get_representation_dim(self):
        return self.representation_dim


    def _preprocess_inputs(self, inputs):
        raise NotImplementedError()





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.seq_rep

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Union

import torch
from pytext.config import ConfigBase
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .bilstm_doc_attention import BiLSTMDocAttention
from .docnn import DocNNRepresentation
from .representation_base import RepresentationBase


[docs]class SeqRepresentation(RepresentationBase):
    """
    Representation for a sequence of sentences
    Each sentence will be embedded with a DocNN model,
    then all the sentences are embedded with another DocNN/BiLSTM model
    """

[docs]    class Config(RepresentationBase.Config):
        doc_representation: DocNNRepresentation.Config = DocNNRepresentation.Config()
        seq_representation: Union[
            BiLSTMDocAttention.Config, DocNNRepresentation.Config
        ] = BiLSTMDocAttention.Config()


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__(config)
        self.doc_rep = create_module(config.doc_representation, embed_dim=embed_dim)
        self.doc_representation_dim = self.doc_rep.representation_dim

        self.seq_rep = create_module(
            config.seq_representation, embed_dim=self.doc_representation_dim
        )
        self.representation_dim = self.seq_rep.representation_dim
        log_class_usage(__class__)

[docs]    def forward(
        self, embedded_seqs: torch.Tensor, seq_lengths: torch.Tensor, *args
    ) -> torch.Tensor:
        # embedded_seqs: (bsz, max_num_sen, max_seq_len, dim)
        (bsz, max_num_sen, max_seq_len, dim) = torch.onnx.operators.shape_as_tensor(
            embedded_seqs
        )
        rep = self.doc_rep(
            torch.onnx.operators.reshape_from_tensor_shape(
                embedded_seqs,
                torch.cat(
                    ((bsz * max_num_sen).view(1), max_seq_len.view(1), dim.view(1))
                ),
            )
        )
        sentence_reps = torch.onnx.operators.reshape_from_tensor_shape(
            rep,
            torch.cat(
                (
                    bsz.view(1),
                    max_num_sen.view(1),
                    torch.tensor(self.doc_representation_dim).view(1),
                )
            ),
        )
        if isinstance(self.seq_rep, BiLSTMDocAttention):
            return self.seq_rep(embedded_tokens=sentence_reps, seq_lengths=seq_lengths)
        else:
            return self.seq_rep(embedded_tokens=sentence_reps)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.slot_attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.config.module_config import SlotAttentionType
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage
from torch.nn.utils.rnn import PackedSequence, pad_packed_sequence


[docs]class SlotAttention(Module):
[docs]    class Config(ConfigBase):
        attn_dimension: int = 64
        attention_type: SlotAttentionType = SlotAttentionType.NO_ATTENTION


    def __init__(self, config: Config, n_input: int, batch_first: bool = True) -> None:
        super().__init__()

        self.batch_first = batch_first
        self.attention_type = config.attention_type

        # attention can be in the form of h1'Wh2 ("multiply"),
        # g(h1;h2) ("add") or h1'h2 ("dot")
        if self.attention_type == SlotAttentionType.CONCAT:
            self.attention_add = nn.Sequential(
                nn.Linear(2 * n_input, config.attn_dimension, bias=False),
                nn.Tanh(),
                nn.Linear(config.attn_dimension, 1, bias=False),
            )
        elif self.attention_type == SlotAttentionType.MULTIPLY:
            self.attention_mult = nn.Linear(n_input, n_input, bias=False)
        log_class_usage(__class__)

[docs]    def forward(self, inputs: torch.Tensor) -> torch.Tensor:
        if isinstance(inputs, PackedSequence):
            inputs, lengths = pad_packed_sequence(inputs, batch_first=self.batch_first)
        # inputs -> bsz * num_words * dim
        size = inputs.size()

        # Tiling the full input on top of itself size[1] times
        exp_inputs_2 = inputs.unsqueeze(1).expand(size[0], size[1], size[1], size[2])
        if self.attention_type == SlotAttentionType.CONCAT:
            # Tiling each row on top of itself size[1] times
            exp_inputs_1 = inputs.unsqueeze(2).expand(
                size[0], size[1], size[1], size[2]
            )
            catted = torch.cat((exp_inputs_1, exp_inputs_2), 3)
            attn_weights_add = F.softmax(
                self.attention_add(catted).squeeze(3), dim=2
            ).unsqueeze(2)
            context_add = torch.matmul(attn_weights_add, exp_inputs_2).squeeze(2)
            output = torch.cat((inputs, context_add), 2)
        elif (
            self.attention_type == SlotAttentionType.MULTIPLY
            or self.attention_type == SlotAttentionType.DOT
        ):
            attended = (
                inputs
                if self.attention_type == SlotAttentionType.DOT
                else self.attention_mult(inputs)
            )
            attn_weights_mult = F.softmax(
                torch.matmul(inputs, torch.transpose(attended, 1, 2)), dim=2
            ).unsqueeze(2)
            context_mult = torch.matmul(attn_weights_mult, exp_inputs_2).squeeze(2)
            output = torch.cat((inputs, context_mult), 2)
        else:
            output = inputs

        return output






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.sparse_transformer_sentence_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from fairseq.modules.sparse_transformer_sentence_encoder import (
    SparseTransformerSentenceEncoder as SparseTransformerSentenceEncoderModule,
)
from pytext.config import ConfigBase
from pytext.models.representations.transformer_sentence_encoder import (
    TransformerSentenceEncoder,
)
from pytext.utils.usage import log_class_usage


[docs]class SparseTransformerSentenceEncoder(TransformerSentenceEncoder):
    """
    Implementation of the Transformer Sentence Encoder. This directly makes
    use of the TransformerSentenceEncoder module in Fairseq.

    A few interesting config options:
        - encoder_normalize_before detemines whether the layer norm is applied
          before or after self_attention. This is similar to original
          implementation from Google.
        - activation_fn can be set to 'gelu' instead of the default of 'relu'.
        - project_representation adds a linear projection + tanh to the pooled output
          in the style of BERT.
    """

[docs]    class Config(TransformerSentenceEncoder.Config, ConfigBase):
        # Dropout parameters
        dropout: float = 0.1
        attention_dropout: float = 0.1
        activation_dropout: float = 0.1

        # Parameters related to hidden states and self-attention
        embedding_dim: int = 768
        ffn_embedding_dim: int = 3072
        num_encoder_layers: int = 6
        num_attention_heads: int = 8
        num_segments: int = 2

        # Parameters related to positions
        use_position_embeddings: bool = True
        # the fairseq module for position embeddings offsets all position
        # ids by the padding index. Disable this offset by setting this flag
        # to False. This will work correctly since we mask out the embeddings
        # associated with padding in the encoder
        offset_positions_by_padding: bool = True

        # Model Initialization parameters
        apply_bert_init: bool = True

        # Misc. Params
        encoder_normalize_before: bool = True
        activation_fn: str = "relu"
        project_representation: bool = False
        max_seq_len: int = 128

        # multilingual is set to true for cross-lingual LM training
        multilingual: bool = False

        # Flags for freezing parameters (e.g. during fine-tuning)
        freeze_embeddings: bool = False
        n_trans_layers_to_freeze: int = 0

        # Sparse multihead attention parameters
        is_bidirectional: bool = True
        stride: int = 32
        expressivity: int = 8


    def __init__(
        self,
        config: Config,
        output_encoded_layers: bool,
        padding_idx: int,
        vocab_size: int,
        *args,
        **kwarg,
    ) -> None:

        super().__init__(
            config,
            output_encoded_layers=output_encoded_layers,
            padding_idx=padding_idx,
            vocab_size=vocab_size,
        )
        self.sentence_encoder = SparseTransformerSentenceEncoderModule(
            padding_idx=padding_idx,
            vocab_size=vocab_size,
            num_encoder_layers=config.num_encoder_layers,
            embedding_dim=config.embedding_dim,
            ffn_embedding_dim=config.ffn_embedding_dim,
            num_attention_heads=config.num_attention_heads,
            dropout=config.dropout,
            attention_dropout=config.attention_dropout,
            activation_dropout=config.activation_dropout,
            max_seq_len=config.max_seq_len,
            num_segments=config.num_segments,
            use_position_embeddings=config.use_position_embeddings,
            offset_positions_by_padding=config.offset_positions_by_padding,
            encoder_normalize_before=config.encoder_normalize_before,
            apply_bert_init=config.apply_bert_init,
            activation_fn=config.activation_fn,
            freeze_embeddings=config.freeze_embeddings,
            n_trans_layers_to_freeze=config.n_trans_layers_to_freeze,
            export=self.export,
            is_bidirectional=config.is_bidirectional,
            stride=config.stride,
            expressivity=config.expressivity,
        )
        log_class_usage(__class__)





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.stacked_bidirectional_rnn

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum

import torch
import torch.nn as nn
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage


[docs]class RnnType(Enum):
    RNN = "rnn"
    LSTM = "lstm"
    GRU = "gru"



RNN_TYPE_DICT = {RnnType.RNN: nn.RNN, RnnType.LSTM: nn.LSTM, RnnType.GRU: nn.GRU}


[docs]class StackedBidirectionalRNN(Module):
    """
    `StackedBidirectionalRNN` implements a multi-layer bidirectional RNN with an
    option to return outputs from all the layers of RNN.

    Args:
        config (Config): Configuration object of type BiLSTM.Config.
        embed_dim (int): The number of expected features in the input.
        padding_value (float): Value for the padded elements. Defaults to 0.0.

    Attributes:
        padding_value (float): Value for the padded elements.
        dropout (nn.Dropout): Dropout layer preceding the LSTM.
        lstm (nn.LSTM): LSTM layer that operates on the inputs.
        representation_dim (int): The calculated dimension of the output features
            of BiLSTM.
    """

[docs]    class Config(Module.Config):
        """
        Configuration class for `StackedBidirectionalRNN`.

        Attributes:
            hidden_size (int): Number of features in the hidden state of the RNN.
                Defaults to 32.
            num_layers (int): Number of recurrent layers. Eg. setting `num_layers=2`
                would mean stacking two RNNs together to form a stacked RNN,
                with the second RNN taking in the outputs of the first RNN and
                computing the final result. Defaults to 1.
            dropout (float): Dropout probability to use. Defaults to 0.4.
            bidirectional (bool): If `True`, becomes a bidirectional RNN. Defaults
                to `True`.
            rnn_type (str): Which RNN type to use. Options: "rnn", "lstm", "gru".
            concat_layers (bool): Whether to concatenate the outputs of each layer
                of stacked RNN.
        """

        hidden_size: int = 32
        num_layers: int = 1
        dropout: float = 0.0
        bidirectional: bool = True
        rnn_type: RnnType = RnnType.LSTM
        concat_layers: bool = True


    def __init__(self, config: Config, input_size: int, padding_value: float = 0.0):
        super().__init__()
        self.num_layers = config.num_layers
        self.dropout = nn.Dropout(config.dropout)
        self.concat_layers = config.concat_layers
        self.padding_value = padding_value
        self.rnns = nn.ModuleList()

        rnn_module = RNN_TYPE_DICT.get(config.rnn_type)
        assert rnn_module is not None, "rnn_cell cannot be None"
        for i in range(config.num_layers):
            input_size = input_size if i == 0 else 2 * config.hidden_size
            self.rnns.append(
                rnn_module(
                    input_size,
                    config.hidden_size,
                    num_layers=1,
                    bidirectional=config.bidirectional,
                )
            )
        self.representation_dim = (
            (config.num_layers if config.concat_layers else 1)
            * config.hidden_size
            * (2 if config.bidirectional else 1)
        )
        log_class_usage(__class__)

[docs]    def forward(self, tokens, tokens_mask):
        """
        Args:
            tokens: batch, max_seq_len, hidden_size
            tokens_mask: batch, max_seq_len (1 for padding, 0 for true)
        Output:
            tokens_encoded: batch, max_seq_len, hidden_size * num_layers if
                concat_layers = True else batch, max_seq_len, hidden_size
        """
        # Sort in descending order of sequence lengths.
        seq_lengths = tokens_mask.eq(0).long().sum(1)
        seq_lengths_sorted, idx_of_sorted = torch.sort(
            seq_lengths, dim=0, descending=True
        )

        # Sort tokens and pack into padded sequence.
        tokens_sorted = tokens.index_select(0, idx_of_sorted)
        packed_tokens = nn.utils.rnn.pack_padded_sequence(
            tokens_sorted, seq_lengths_sorted, batch_first=True
        )

        # Pass tokens through stacked RNN and get all layers' output.
        outputs = [packed_tokens]
        for i in range(self.num_layers):
            rnn_input = outputs[-1]
            rnn_input = nn.utils.rnn.PackedSequence(
                self.dropout(rnn_input.data), rnn_input.batch_sizes
            )
            outputs.append(self.rnns[i](rnn_input)[0])
        outputs = outputs[1:]  # Ignore the first element which just tokens.

        # Unpack packed RNN outouts and concatenate if necessary.
        for i in range(len(outputs)):
            outputs[i] = nn.utils.rnn.pad_packed_sequence(
                outputs[i], padding_value=self.padding_value, batch_first=True
            )[0]
        output = torch.cat(outputs, 2) if self.concat_layers else outputs[-1]

        # Restore to original order of examples.
        _, idx_of_original = torch.sort(idx_of_sorted, dim=0)
        output = output.index_select(0, idx_of_original)

        # Pad upto original batch's maximum sequence length.
        max_seq_len = tokens_mask.size(1)
        batch_size, output_seq_len, output_dim = output.size()
        if output_seq_len != max_seq_len:
            padding = torch.zeros(
                batch_size, max_seq_len - output_seq_len, output_dim
            ).type(output.data.type())
            output = torch.cat([output, padding], 1)

        return output






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.traced_transformer_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Tuple

import torch
import torch.cuda
import torch.nn as nn
from fairseq.modules import (
    TransformerSentenceEncoder as TransformerSentenceEncoderModule,
)
from pytext.utils.usage import log_class_usage


# Wrapper for TransformerSentenceEncoder to enable tracing
[docs]class TraceableTransformerWrapper(nn.Module):
    def __init__(self, eager_encoder: TransformerSentenceEncoderModule) -> None:
        super().__init__()
        assert hasattr(eager_encoder, "traceable")
        assert eager_encoder.traceable
        self.eager_encoder = eager_encoder
        log_class_usage(__class__)

[docs]    def forward(
        self,
        tokens: torch.Tensor,
        segment_labels: torch.Tensor = None,
        positions: torch.Tensor = None,
        token_embeddings: torch.Tensor = None,
        attn_mask: torch.Tensor = None,
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        return self.eager_encoder(
            tokens,
            segment_labels,
            positions=positions,
            token_embeddings=token_embeddings,
            attn_mask=attn_mask,
        )




[docs]class TracedTransformerEncoder(nn.Module):
    def __init__(
        self,
        eager_encoder: TransformerSentenceEncoderModule,
        tokens: torch.Tensor,
        segment_labels: torch.Tensor = None,
        positions: torch.Tensor = None,
        token_embeddings: torch.Tensor = None,
        attn_mask: torch.Tensor = None,
    ) -> None:
        super().__init__()
        traceable_encoder = TraceableTransformerWrapper(eager_encoder)
        traced_encoder_inputs = self._prepare_inputs(
            tokens, segment_labels, positions, token_embeddings, attn_mask
        )
        self.has_segment_labels = segment_labels is not None
        self.has_positions = positions is not None

        self.iter_ = 0

        # do not check trace because of non-deterministic ops (e.g. dropout)
        self.traced_encoder = torch.jit.trace(
            traceable_encoder, tuple(traced_encoder_inputs), check_trace=False
        )
        if torch.cuda.is_available():
            try:
                import torch_tvm

                torch_tvm.enable(
                    device_type="gpu",
                    device="cuda",
                    device_id=torch.cuda.current_device(),
                    is_training=True,
                )
                print("Using TVM in traced transformer")
            except ImportError:
                print("Not using TVM in traced transformer")
        log_class_usage(__class__)

[docs]    def forward(
        self,
        tokens: torch.Tensor,
        segment_labels: torch.Tensor = None,
        positions: torch.Tensor = None,
        token_embeddings: torch.Tensor = None,
        attn_mask: torch.Tensor = None,
    ):
        assert self.has_segment_labels == (segment_labels is not None)
        assert self.has_positions == (positions is not None)

        traced_encoder_inputs = self._prepare_inputs(
            tokens, segment_labels, positions, token_embeddings, attn_mask
        )
        self.iter_ += 1
        if self.iter_ % 100 == 0:
            print("Iter: ", self.iter_)
            with torch.autograd.profiler.profile(
                enabled=True, use_cuda=True, record_shapes=True
            ) as prof:
                encoded_layers, pooled_output = self.traced_encoder(
                    *traced_encoder_inputs
                )
            print(
                prof.key_averages(group_by_input_shape=True).table(sort_by="cuda_time")
            )
        else:
            encoded_layers, pooled_output = self.traced_encoder(*traced_encoder_inputs)

        encoded_layers = list(torch.unbind(encoded_layers))
        return encoded_layers, pooled_output


    def _prepare_inputs(
        self,
        tokens: torch.Tensor,
        segment_labels: torch.Tensor = None,
        positions: torch.Tensor = None,
        token_embeddings: torch.Tensor = None,
        attn_mask: torch.Tensor = None,
    ):
        inputs = [tokens]
        if segment_labels is not None:
            inputs += [segment_labels]
        if positions is not None:
            inputs += [positions]
        if token_embeddings is not None:
            inputs += [token_embeddings]
        if attn_mask is not None:
            inputs += [attn_mask]
        return inputs





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer_sentence_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Tuple

import torch
from fairseq.modules import (
    TransformerSentenceEncoder as TransformerSentenceEncoderModule,
)
from pytext.config import ConfigBase
from pytext.models.representations.traced_transformer_encoder import (
    TracedTransformerEncoder,
)
from pytext.models.representations.transformer_sentence_encoder_base import (
    TransformerSentenceEncoderBase,
)
from pytext.utils.usage import log_class_usage


[docs]class TransformerSentenceEncoder(TransformerSentenceEncoderBase):
    """
    Implementation of the Transformer Sentence Encoder. This directly makes
    use of the TransformerSentenceEncoder module in Fairseq.

    A few interesting config options:
        - encoder_normalize_before detemines whether the layer norm is applied
          before or after self_attention. This is similar to original
          implementation from Google.
        - activation_fn can be set to 'gelu' instead of the default of 'relu'.
    """

[docs]    class Config(TransformerSentenceEncoderBase.Config, ConfigBase):
        # Dropout parameters
        dropout: float = 0.1
        attention_dropout: float = 0.1
        activation_dropout: float = 0.1

        # Parameters related to hidden states and self-attention
        embedding_dim: int = 768
        ffn_embedding_dim: int = 3072
        num_encoder_layers: int = 6
        num_attention_heads: int = 8
        num_segments: int = 2

        # Parameters related to positions
        use_position_embeddings: bool = True
        # the fairseq module for position embeddings offsets all position
        # ids by the padding index. Disable this offset by setting this flag
        # to False. This will work correctly since we mask out the embeddings
        # associated with padding in the encoder
        offset_positions_by_padding: bool = True

        # Model Initialization parameters
        apply_bert_init: bool = True

        # Misc. Params
        encoder_normalize_before: bool = True
        activation_fn: str = "relu"
        max_seq_len: int = 128

        # multilingual is set to true for cross-lingual LM training
        multilingual: bool = False

        # Flags for freezing parameters (e.g. during fine-tuning)
        freeze_embeddings: bool = False
        n_trans_layers_to_freeze: int = 0

        # Use of TorchScript and optimizations
        use_torchscript: bool = False

        # Fine-tune bias parameters only (https://nlp.biu.ac.il/~yogo/bitfit.pdf)
        use_bias_finetuning: bool = False


    def __init__(
        self,
        config: Config,
        output_encoded_layers: bool,
        padding_idx: int,
        vocab_size: int,
        *args,
        **kwarg,
    ) -> None:

        super().__init__(config, output_encoded_layers=output_encoded_layers)
        self.multilingual = config.multilingual
        self.offset_positions_by_padding = config.offset_positions_by_padding
        self.use_torchscript = config.use_torchscript
        self.use_bias_finetuning = config.use_bias_finetuning
        self.traced_encoder = None

        self.sentence_encoder = TransformerSentenceEncoderModule(
            padding_idx=padding_idx,
            vocab_size=vocab_size,
            num_encoder_layers=config.num_encoder_layers,
            embedding_dim=config.embedding_dim,
            ffn_embedding_dim=config.ffn_embedding_dim,
            num_attention_heads=config.num_attention_heads,
            dropout=config.dropout,
            attention_dropout=config.attention_dropout,
            activation_dropout=config.activation_dropout,
            max_seq_len=config.max_seq_len,
            num_segments=config.num_segments,
            use_position_embeddings=config.use_position_embeddings,
            offset_positions_by_padding=config.offset_positions_by_padding,
            encoder_normalize_before=config.encoder_normalize_before,
            apply_bert_init=config.apply_bert_init,
            activation_fn=config.activation_fn,
            freeze_embeddings=config.freeze_embeddings,
            n_trans_layers_to_freeze=config.n_trans_layers_to_freeze,
            export=self.export,
        )
        if self.use_torchscript:
            assert hasattr(self.sentence_encoder, "traceable")
            self.sentence_encoder.traceable = self.use_torchscript
        if self.use_bias_finetuning:
            for (n, p) in self.sentence_encoder.named_parameters():
                # "sentence_encoder.layers.0.self_attn.k_proj.weight" -> false
                # "sentence_encoder.layers.0.self_attn.k_proj.bias" -> true
                if n.split(".")[-1] != "bias":
                    p.requires_grad_(False)

        log_class_usage(__class__)

[docs]    def load_state_dict(self, state_dict):
        self.upgrade_state_dict_named(state_dict)
        # "projection" must be be in sync with the name of member variable projection.
        has_projection = any("projection" in key for key in state_dict.keys())
        if self.projection is not None and not has_projection:
            projection_temp = self.projection
            self.projection = None
            super().load_state_dict(state_dict)
            self.projection = projection_temp
        else:
            super().load_state_dict(state_dict)


    def _encoder(
        self, input_tuple: Tuple[torch.Tensor, ...]
    ) -> Tuple[torch.Tensor, ...]:
        tokens, _, segment_labels, positions = input_tuple
        if self.offset_positions_by_padding or (not self.multilingual):
            positions = None

        if self.use_torchscript and self.traced_encoder is None:
            self.traced_encoder = TracedTransformerEncoder(
                self.sentence_encoder, tokens, segment_labels, positions
            )
            del self.sentence_encoder
            self.sentence_encoder = self.traced_encoder
            print("Using traced transformer sentence encoder")

        encoded_layers, pooled_output = self.sentence_encoder(
            tokens, segment_labels, positions=positions
        )
        # Each tensor in encoded_layers output by the Fairseq module has
        # the shape: T x B x C. Convert this to B x T x C
        encoded_layers = [x.transpose(0, 1) for x in encoded_layers]
        return encoded_layers, pooled_output

    def _embedding(self):
        # used to tie weights in MaskedLM model
        return self.sentence_encoder.embed_tokens

[docs]    def upgrade_state_dict_named(self, state_dict):
        # We convert in_proj_weight to individual q,k,v weights
        items_to_add = {}
        keys_to_remove = []
        for k in state_dict.keys():
            if k.endswith("in_proj_weight"):
                # in_proj_weight used to be q + k + v with same dimensions
                dim = int(state_dict[k].shape[0] / 3)
                items_to_add[k.replace("in_proj_weight", "q_proj.weight")] = state_dict[
                    k
                ][:dim]
                items_to_add[k.replace("in_proj_weight", "k_proj.weight")] = state_dict[
                    k
                ][dim : 2 * dim]
                items_to_add[k.replace("in_proj_weight", "v_proj.weight")] = state_dict[
                    k
                ][2 * dim :]
                keys_to_remove.append(k)

            if k.endswith("in_proj_bias"):
                dim = int(state_dict[k].shape[0] / 3)
                items_to_add[k.replace("in_proj_bias", "q_proj.bias")] = state_dict[k][
                    :dim
                ]
                items_to_add[k.replace("in_proj_bias", "k_proj.bias")] = state_dict[k][
                    dim : 2 * dim
                ]
                items_to_add[k.replace("in_proj_bias", "v_proj.bias")] = state_dict[k][
                    2 * dim :
                ]
                keys_to_remove.append(k)

        for k in keys_to_remove:
            del state_dict[k]

        for key, value in items_to_add.items():
            state_dict[key] = value

        return state_dict






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer_sentence_encoder_base

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from typing import Tuple

import torch
import torch.nn as nn
from pytext.config import ConfigBase
from pytext.models.representations.representation_base import RepresentationBase
from pytext.models.utils import normalize_embeddings
from pytext.utils.usage import log_class_usage


[docs]class PoolingMethod(Enum):
    """
    Pooling Methods are chosen from the "Feature-based Approachs" section in
    https://arxiv.org/pdf/1810.04805.pdf
    """

    AVG_CONCAT_LAST_4_LAYERS = "avg_concat_last_4_layers"
    # since we only use hidden state of the first token from last layer for fine-tuning
    AVG_SECOND_TO_LAST_LAYER = "avg_second_to_last_layer"
    AVG_LAST_LAYER = "avg_last_layer"
    AVG_SUM_LAST_4_LAYERS = "avg_sum_last_4_layers"
    CLS_TOKEN = "cls_token"
    NO_POOL = "no_pool"



[docs]class TransformerSentenceEncoderBase(RepresentationBase):
    """
    Base class for all Bi-directional Transformer based Sentence Encoders. All
    children of this class should implement an _encoder function which takes
    as input: tokens, [optional] segment labels and a pad mask and outputs both
    the sentence representation (output of _pool_encoded_layers) and the
    output states of all the intermediate Transformer layers as a list of
    tensors.

    Input tuple consists of the following elements:
    1) tokens: torch tensor of size B x T which contains tokens ids
    2) pad_mask: torch tensor of size B x T generated with the condition
    tokens != self.vocab.get_pad_index()
    3) segment_labels: torch tensor of size B x T which contains the segment
    id of each token

    Output tuple consists of the following elements:
    1) encoded_layers: List of torch tensors where each tensor has shape
    B x T x C and there are num_transformer_layers + 1 of these.
    Each tensor represents the output of the intermediate
    transformer layers with the 0th element being the input to the
    first transformer layer (token + segment + position emebdding).
    2) [Optional] pooled_output: Output of the pooling operation associated
    with config.pooling_method to the encoded_layers.
    Size B x C (or B x 4C if pooling = AVG_CONCAT_LAST_4_LAYERS)
    """

    __EXPANSIBLE__ = True

[docs]    class Config(RepresentationBase.Config, ConfigBase):
        output_dropout: float = 0.4
        embedding_dim: int = 768
        pooling: PoolingMethod = PoolingMethod.CLS_TOKEN
        export: bool = False
        projection_dim: int = 0
        normalize_output_rep: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, output_encoded_layers=False, *args, **kwargs):
        return cls(config, output_encoded_layers, *args, **kwargs)


    def __init__(
        self, config: Config, output_encoded_layers=False, *args, **kwargs
    ) -> None:
        super().__init__(config)
        self.pooling = config.pooling
        self.output_dropout = nn.Dropout(config.output_dropout)
        self.output_encoded_layers = output_encoded_layers
        self.export = config.export

        assert (
            self.pooling != PoolingMethod.NO_POOL or self.output_encoded_layers
        ), "If PoolingMethod is no_pool then output_encoded_layers should be True"

        if self.pooling == PoolingMethod.AVG_CONCAT_LAST_4_LAYERS:
            representation_dim = config.embedding_dim * 4
        else:
            representation_dim = config.embedding_dim

        self.projection = (
            torch.nn.Linear(representation_dim, config.projection_dim)
            if config.projection_dim > 0
            else None
        )

        self.representation_dim = config.projection_dim or representation_dim
        self.normalize_output_rep = config.normalize_output_rep

        log_class_usage(__class__)

    def _encoder(
        self, input_tuple: Tuple[torch.Tensor, ...]
    ) -> Tuple[torch.Tensor, ...]:
        raise NotImplementedError(
            "Transformer Sentence Encoders should implement an encoder function"
        )

    def _pool_encoded_layers(
        self, encoded_layers: torch.Tensor, pad_mask: torch.Tensor
    ) -> torch.Tensor:
        if self.pooling == PoolingMethod.NO_POOL:
            return None
        elif self.pooling == PoolingMethod.AVG_CONCAT_LAST_4_LAYERS:
            sent_out = torch.cat(encoded_layers[-4:], 2)
        elif self.pooling == PoolingMethod.AVG_SUM_LAST_4_LAYERS:
            sent_out = torch.stack(encoded_layers[-4:]).sum(0)
        elif self.pooling == PoolingMethod.AVG_SECOND_TO_LAST_LAYER:
            sent_out = encoded_layers[-2]
        elif self.pooling == PoolingMethod.AVG_LAST_LAYER:
            sent_out = encoded_layers[-1]
        else:
            raise Exception("{} pooling is not supported".format(self.pooling))

        pad_mask = pad_mask.unsqueeze(2).type_as(encoded_layers[0])
        sent_out = sent_out * pad_mask
        pooled_output = torch.sum(sent_out, 1) / torch.sum(pad_mask, 1)
        return pooled_output

[docs]    def forward(
        self, input_tuple: Tuple[torch.Tensor, ...], *args
    ) -> Tuple[torch.Tensor, ...]:

        encoded_layers, pooled_output = self._encoder(input_tuple)

        pad_mask = input_tuple[1]

        if self.pooling != PoolingMethod.CLS_TOKEN:
            pooled_output = self._pool_encoded_layers(encoded_layers, pad_mask)

        if self.projection:
            pooled_output = self.projection(pooled_output).tanh()

        if pooled_output is not None:
            pooled_output = self.output_dropout(pooled_output)
            if self.normalize_output_rep:
                pooled_output = normalize_embeddings(pooled_output)

        output = []
        if self.output_encoded_layers:
            output.append(encoded_layers)
        if self.pooling != PoolingMethod.NO_POOL:
            output.append(pooled_output)
        return tuple(output)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.multihead_attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List

import numpy as np
import torch
from pytext.utils.usage import log_class_usage
from torch import nn
from torch.nn import functional as F


[docs]class MultiheadSelfAttention(nn.Module):
    """
    This is a TorchScriptable implementation of MultiheadAttention from fairseq
    for the purposes of creating a productionized RoBERTa model. It distills just
    the elements which are required to implement the RoBERTa use cases of
    MultiheadAttention, and within that is restructured and rewritten to be able
    to be compiled by TorchScript for production use cases.

    The default constructor values match those required to import the public
    RoBERTa weights. Unless you are pretraining your own model, there's no need to
    change them.
    """

    def __init__(
        self,
        embed_dim: int,
        num_heads: int,
        scaling: float = 0.125,
        dropout: float = 0.1,
    ):
        super().__init__()
        self.embed_dim = embed_dim
        self.num_heads = num_heads
        self.head_dim = embed_dim // num_heads
        self.scaling = scaling
        self.dropout = nn.Dropout(dropout)
        self.input_projection = nn.Linear(embed_dim, 3 * embed_dim)
        self.output_projection = nn.Linear(embed_dim, embed_dim)
        log_class_usage(__class__)

[docs]    def prune_multi_heads(self, heads: List[int]):
        mask = torch.ones(self.num_heads * 3, self.head_dim)
        for head in heads:
            mask[head] = 0
            mask[head + self.num_heads] = 0
            mask[head + self.num_heads * 2] = 0
        mask = mask.view(-1).contiguous().eq(1)
        if torch.onnx.is_in_onnx_export():
            index = np.arange(len(mask), dtype=np.int64)
            index = torch.from_numpy(index).to(device=mask.device)
        else:
            index = torch.arange(len(mask), dtype=torch.long, device=mask.device)

        # Prune linear layers
        self.input_projection = self._prune_linear_layer(
            self.input_projection, index[mask], dim=0
        )
        self.output_projection = self._prune_linear_layer(
            self.output_projection,
            index[0 : self.num_heads * self.head_dim][
                mask[0 : self.num_heads * self.head_dim]
            ],
            dim=1,
        )
        # Update hyper params
        self.num_heads = self.num_heads - len(heads)


    def _prune_linear_layer(
        self, layer: torch.nn.Linear, index: torch.Tensor, dim: int = 0
    ):
        """
        Prune a linear layer (a model parameters) to keep only entries in index.
        Return the pruned layer as a new layer with requires_grad=True.
        Used to remove heads.
        """
        index = index.to(layer.weight.device)
        W = layer.weight.index_select(dim, index).clone().detach()
        if layer.bias is not None:
            if dim == 1:
                b = layer.bias.clone().detach()
            else:
                b = layer.bias[index].clone().detach()
        new_size = list(layer.weight.size())
        new_size[dim] = len(index)
        new_layer = torch.nn.Linear(
            new_size[1], new_size[0], bias=layer.bias is not None
        ).to(layer.weight.device)
        new_layer.weight.requires_grad = False
        new_layer.weight.copy_(W.contiguous())
        new_layer.weight.requires_grad = True
        if layer.bias is not None:
            new_layer.bias.requires_grad = False
            new_layer.bias.copy_(b.contiguous())
            new_layer.bias.requires_grad = True
        return new_layer

[docs]    def forward(self, query, key_padding_mask):
        """Input shape: Time x Batch x Channel
        Timesteps can be masked by supplying a T x T mask in the
        `attn_mask` argument. Padding elements can be excluded from
        the key by passing a binary ByteTensor (`key_padding_mask`) with shape:
        batch x source_length, where padding elements are indicated by 1s.
        """
        target_length, batch_size, embed_dim = query.size()
        mask_batch_size, source_length = key_padding_mask.size()

        torch._assert(embed_dim == self.embed_dim, "query embed dim doesn't match")
        torch._assert(
            batch_size == mask_batch_size,
            "query and key_padding_mask batch sizes differed",
        )

        # input projection
        projection = self.input_projection(query)
        q, k, v = projection.chunk(3, dim=-1)
        q = self.scaling * q

        batch_heads = batch_size * self.num_heads

        q = q.contiguous().view(-1, batch_heads, self.head_dim).transpose(0, 1)
        k = k.contiguous().view(-1, batch_heads, self.head_dim).transpose(0, 1)
        v = v.contiguous().view(-1, batch_heads, self.head_dim).transpose(0, 1)

        torch._assert(
            k.size(1) == source_length, "key size should be equal to source length"
        )

        attn_weights = torch.bmm(q, k.transpose(1, 2))

        torch._assert(attn_weights.dim() == 3, "Unexpected attn_weights dim")
        torch._assert(
            attn_weights.size(0) == batch_heads,
            "attn_weights shape didn't match for batch heads",
        )
        torch._assert(
            attn_weights.size(1) == target_length,
            "attn_weights shape didn't match for target length",
        )
        torch._assert(
            attn_weights.size(2) == source_length,
            "attn_weights shape didn't match for source length",
        )

        # don't attend to padding symbols
        attn_weights = attn_weights.view(
            batch_size, self.num_heads, target_length, source_length
        )
        attn_weights = attn_weights.masked_fill(
            key_padding_mask.unsqueeze(1).unsqueeze(2), float("-inf")
        )
        attn_weights = attn_weights.view(batch_heads, target_length, source_length)

        attn_weights = F.softmax(attn_weights, dim=-1, dtype=torch.float32).type_as(
            attn_weights
        )
        attn_weights = self.dropout(attn_weights)

        attn = torch.bmm(attn_weights, v)

        torch._assert(
            attn.dim() == 3,
            "unexpected attn dim size",
        )
        torch._assert(
            attn.size(0) == batch_heads,
            "attn shape didn't match for batch heads",
        )
        torch._assert(
            attn.size(1) == target_length,
            "attn shape didn't match for target length",
        )
        torch._assert(
            attn.size(2) == self.head_dim,
            "attn shape didn't match for head dim",
        )
        attn = (
            attn.transpose(0, 1)
            .contiguous()
            .view(target_length, batch_size, self.head_dim * self.num_heads)
        )
        attn = self.output_projection(attn)

        return attn






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.multihead_linear_attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Tuple

import numpy as np
import torch
from pytext.utils.usage import log_class_usage
from torch import nn
from torch.nn import functional as F


[docs]class MultiheadLinearAttention(nn.Module):
    """
    This is a TorchScriptable implementation of MultiheadLinearAttention:
    https://arxiv.org/pdf/2006.04768.pdf. from fairseq for the purposes of
    creating a productionized Linformer model. It distills just
    the elements which are required to implement the RoBERTa use cases of
    MultiheadLinearAttention, and within that is restructured and rewritten to be able
    to be compiled by TorchScript for production use cases.

    The default constructor values match those required to import the public
    RoBERTa weights. Unless you are pretraining your own model, there's no need to
    change them.
    """

    def __init__(
        self,
        embed_dim: int,
        num_heads: int,
        scaling: float = 0.125,
        dropout: float = 0.1,
        compress_layer=None,
        bias: bool = True,
    ):
        super().__init__()
        self.embed_dim = embed_dim
        self.num_heads = num_heads
        self.head_dim = embed_dim // num_heads
        self.scaling = scaling
        self.dropout = nn.Dropout(dropout)
        self.kput_projection = nn.Linear(embed_dim, embed_dim, bias=bias)
        self.vput_projection = nn.Linear(embed_dim, embed_dim, bias=bias)
        self.qput_projection = nn.Linear(embed_dim, embed_dim, bias=bias)

        self.output_projection = nn.Linear(embed_dim, embed_dim)
        self.compress_k = compress_layer
        log_class_usage(__class__)

[docs]    def prune_multi_linear_heads(self, heads: List[int]):
        mask = torch.ones(self.num_heads, self.head_dim)
        for head in heads:
            mask[head] = 0
        mask = mask.view(-1).contiguous().eq(1)
        if torch.onnx.is_in_onnx_export():
            index = np.arange(len(mask), dtype=np.int64)
            index = torch.from_numpy(index).to(device=mask.device)
        else:
            index = torch.arange(len(mask), dtype=torch.long, device=mask.device)

        # Prune linear layers
        self.kput_projection = self._prune_linear_layer(
            self.kput_projection, index[mask], dim=0
        )
        self.qput_projection = self._prune_linear_layer(
            self.qput_projection, index[mask], dim=0
        )
        self.vput_projection = self._prune_linear_layer(
            self.vput_projection, index[mask], dim=0
        )
        self.output_projection = self._prune_linear_layer(
            self.output_projection, index[mask], dim=1
        )
        # Update hyper params
        self.num_heads = self.num_heads - len(heads)


    def _prune_linear_layer(
        self, layer: torch.nn.Linear, index: torch.Tensor, dim: int = 0
    ):
        """
        Prune a linear layer (a model parameters) to keep only entries in index.
        Return the pruned layer as a new layer with requires_grad=True.
        Used to remove heads.
        """
        index = index.to(layer.weight.device)
        W = layer.weight.index_select(dim, index).clone().detach()
        if layer.bias is not None:
            if dim == 1:
                b = layer.bias.clone().detach()
            else:
                b = layer.bias[index].clone().detach()
        new_size = list(layer.weight.size())
        new_size[dim] = len(index)
        new_layer = torch.nn.Linear(
            new_size[1], new_size[0], bias=layer.bias is not None
        ).to(layer.weight.device)
        new_layer.weight.requires_grad = False
        new_layer.weight.copy_(W.contiguous())
        new_layer.weight.requires_grad = True
        if layer.bias is not None:
            new_layer.bias.requires_grad = False
            new_layer.bias.copy_(b.contiguous())
            new_layer.bias.requires_grad = True
        return new_layer

[docs]    def get_compressed_projection(
        self, k_input: torch.Tensor, v_input: torch.Tensor, target_length: int
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        k_input = (
            F.linear(k_input, self.compress_k.weight[:, 0:target_length])
            .permute(2, 0, 1)
            .contiguous()
        )
        v_input = (
            F.linear(v_input, self.compress_k.weight[:, 0:target_length])
            .permute(2, 0, 1)
            .contiguous()
        )
        return k_input, v_input


[docs]    def forward(self, query, key_padding_mask):
        """Input shape: Time x Batch x Channel
        Timesteps can be masked by supplying a T x T mask in the
        `attn_mask` argument. Padding elements can be excluded from
        the key by passing a binary ByteTensor (`key_padding_mask`) with shape:
        batch x source_length, where padding elements are indicated by 1s.
        """
        target_length, batch_size, embed_dim = query.size()
        mask_batch_size, source_length = key_padding_mask.size()

        assert embed_dim == self.embed_dim
        assert (
            batch_size == mask_batch_size
        ), "query and key_padding_mask batch sizes differed"

        q = self.qput_projection(query)
        q *= self.scaling

        k_input = query.permute(1, 2, 0).contiguous()  # B * C * T
        v_input = query.permute(1, 2, 0).contiguous()  # B * C * T

        k_input, v_input = self.get_compressed_projection(
            k_input, v_input, target_length
        )

        k = self.kput_projection(k_input)
        v = self.vput_projection(v_input)

        batch_heads = batch_size * self.num_heads

        q = q.contiguous().view(-1, batch_heads, self.head_dim).transpose(0, 1)
        k = k.contiguous().view(-1, batch_heads, self.head_dim).transpose(0, 1)
        v = v.contiguous().view(-1, batch_heads, self.head_dim).transpose(0, 1)

        source_length = k.size(1)  # T_k

        attn_weights = torch.bmm(q, k.transpose(1, 2))

        assert list(attn_weights.shape) == [batch_heads, target_length, source_length]

        attn_weights = F.softmax(attn_weights, dim=-1, dtype=torch.float32).type_as(
            attn_weights
        )
        attn_weights = self.dropout(attn_weights)

        attn = torch.bmm(attn_weights, v)
        assert list(attn.shape) == [batch_heads, target_length, self.head_dim]
        attn = (
            attn.transpose(0, 1)
            .contiguous()
            .view(target_length, batch_size, self.head_dim * self.num_heads)
        )
        attn = self.output_projection(attn)

        return attn




[docs]class QuantizedMultiheadLinearAttention(MultiheadLinearAttention):
    def __init__(
        self,
        embed_dim: int,
        num_heads: int,
        scaling: float = 0.125,
        dropout: float = 0.1,
        compress_layer=None,
        bias: bool = True,
    ):
        super().__init__(
            embed_dim=embed_dim,
            num_heads=num_heads,
            scaling=scaling,
            dropout=dropout,
            compress_layer=compress_layer,
            bias=bias,
        )
        log_class_usage(__class__)

[docs]    def get_compressed_projection(
        self, k_input: torch.Tensor, v_input: torch.Tensor, target_length: int
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        assert self.compress_k.in_features >= target_length
        pad = (0, self.compress_k.in_features - target_length)
        k_input = F.pad(k_input, pad)
        v_input = F.pad(v_input, pad)
        k_input = self.compress_k(k_input).permute(2, 0, 1).contiguous()
        v_input = self.compress_k(v_input).permute(2, 0, 1).contiguous()
        return k_input, v_input






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.positional_embedding

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Optional

import torch
from pytext.utils.usage import log_class_usage
from torch import nn


[docs]def make_positions(tensor, pad_index: int):
    """Replace non-padding symbols with their position numbers.
    Position numbers begin at pad_index+1. Padding symbols are ignored.
    """
    masked = tensor.ne(pad_index).long()
    return torch.cumsum(masked, dim=1) * masked + pad_index



[docs]class PositionalEmbedding(nn.Module):
    """
    This module learns positional embeddings up to a fixed maximum size.
    Padding ids are ignored by either offsetting based on pad_index
    or by setting pad_index to None and ensuring that the appropriate
    position ids are passed to the forward function.

    This is a TorchScriptable implementation of PositionalEmbedding from fairseq
    for the purposes of creating a productionized RoBERTa model. It distills just
    the elements which are required to implement the RoBERTa use cases of
    MultiheadAttention, and within that is restructured and rewritten to be able
    to be compiled by TorchScript for production use cases.
    """

    def __init__(
        self, num_embeddings: int, embedding_dim: int, pad_index: Optional[int] = None
    ):
        super().__init__()
        self.embedding = nn.Embedding(num_embeddings, embedding_dim, pad_index)
        self.pad_index = pad_index
        log_class_usage(__class__)

[docs]    def forward(self, input):
        """Input is expected to be of size [batch_size x sequence_length]."""
        positions = make_positions(input, self.pad_index)
        return self.embedding(positions)


[docs]    def max_positions(self):
        """Maximum number of supported positions."""
        if self.pad_index is not None:
            return self.num_embeddings - self.pad_index - 1
        else:
            return self.num_embeddings






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.representation

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch.nn as nn
from pytext.config import ConfigBase
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage
from torch import Tensor

from .multihead_attention import MultiheadSelfAttention
from .residual_mlp import ResidualMLP
from .transformer import TransformerLayer


[docs]class TransformerRepresentation(Module):
    """
    Representation consisting of stacked multi-head self-attention
    and position-wise feed-forward layers. Unlike `Transformer`, we assume
    inputs are already embedded, thus this representation can be used as
    a drop-in replacement for other temporal representations over
    text inputs (e.g., `BiLSTM` and `DeepCNNDeepCNNRepresentation`).
    """

[docs]    class Config(ConfigBase):
        num_layers: int = 3
        num_attention_heads: int = 4
        ffnn_embed_dim: int = 32
        dropout: float = 0.0


    def __init__(self, config: Config, embed_dim: int) -> None:
        super().__init__()

        self.layers = nn.ModuleList(
            [
                self._create_transformer_layer(config, embed_dim)
                for _ in range(config.num_layers)
            ]
        )

        log_class_usage(__class__)

    def _create_transformer_layer(self, config: Config, embed_dim: int):
        return TransformerLayer(
            embedding_dim=embed_dim,
            attention=MultiheadSelfAttention(
                embed_dim=embed_dim, num_heads=config.num_attention_heads
            ),
            residual_mlp=ResidualMLP(
                input_dim=embed_dim,
                hidden_dims=[config.ffnn_embed_dim],
                dropout=config.dropout,
            ),
        )

[docs]    def forward(self, embedded_tokens: Tensor, padding_mask: Tensor) -> Tensor:
        """
        Forward inputs through the transformer layers.

        Args:
            embedded_tokens (B x T x H): Tokens previously encoded with token,
            positional, and segment embeddings.
            padding_mask (B x T): Boolean mask specifying token positions that
            self-attention should not operate on.

        Returns:
            last_state (B x T x H): Final transformer layer state.
        """

        last_state = embedded_tokens.transpose(0, 1)
        for layer in self.layers:
            last_state = layer(last_state, padding_mask)
        return last_state.transpose(0, 1)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.residual_mlp

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List

from pytext.utils.usage import log_class_usage
from torch import nn
from torch.nn import functional as F


[docs]class GeLU(nn.Module):
    """Component class to wrap F.gelu."""

[docs]    def forward(self, input):
        return F.gelu(input)




[docs]class ResidualMLP(nn.Module):
    """A square MLP component which can learn a bias on an input vector.
    This MLP in particular defaults to using GeLU as its activation function
    (this can be changed by passing a different activation function),
    and retains a residual connection to its original input to help with gradient
    propogation.

    Unlike pytext's MLPDecoder it doesn't currently allow adding a LayerNorm
    in between hidden layers.
    """

    def __init__(
        self,
        input_dim: int,
        hidden_dims: List[int],
        dropout: float = 0.1,
        activation=GeLU,
    ):
        super().__init__()
        modules = []
        for last_dim, dim in zip([input_dim] + hidden_dims, hidden_dims):
            modules.extend(
                [nn.Linear(last_dim, dim), activation(), nn.Dropout(dropout)]
            )

        last_dim = hidden_dims[-1] if hidden_dims else input_dim
        # Unlike normal PyText mlp, we don't put an activation layer at the end.
        modules.extend([nn.Linear(last_dim, input_dim), nn.Dropout(dropout)])

        self.mlp = nn.Sequential(*modules)
        log_class_usage(__class__)

[docs]    def forward(self, input):
        bias = self.mlp(input)
        return input + bias






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.sentence_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import re
from typing import List, Optional

import torch
from pytext.utils.usage import log_class_usage
from torch import nn

from .transformer import Transformer


[docs]class SentenceEncoder(nn.Module):
    """
    This is a TorchScriptable implementation of RoBERTa from fairseq
    for the purposes of creating a productionized RoBERTa model. It distills just
    the elements which are required to implement the RoBERTa model, and within that
    is restructured and rewritten to be able to be compiled by TorchScript for
    production use cases.

    This SentenceEncoder can load in the public RoBERTa weights directly with
    `load_roberta_state_dict`, which will translate the keys as they exist in
    the publicly released RoBERTa to the correct structure for this implementation.
    The default constructor value will have the same size and shape as that model.

    To use RoBERTa with this, download the RoBERTa public weights as `roberta.weights`

    >>> encoder = SentenceEncoder()
    >>> weights = torch.load("roberta.weights")
    >>> encoder.load_roberta_state_dict(weights)

    Within this you will still need to preprocess inputs using fairseq and the publicly
    released vocabs, and finally place this encoder in a model alongside say an MLP
    output layer to do classification.
    """

    def __init__(self, transformer: Optional[Transformer] = None):
        super().__init__()
        self.transformer = transformer or Transformer()
        log_class_usage(__class__)

[docs]    def forward(self, tokens):
        all_layers = self.extract_features(tokens)  # list of [T x B x C]
        return [layer.transpose(0, 1) for layer in all_layers]


[docs]    def extract_features(self, tokens):
        # support passing in a single sentence
        torch._assert(
            tokens.dim() == 1 or tokens.dim() == 2, "tokens should be a 1D or 2D tensor"
        )
        tokens = tokens.view(-1, tokens.shape[-1])
        return self.transformer(tokens)


[docs]    def load_roberta_state_dict(self, state_dict):
        return self.load_state_dict(translate_roberta_state_dict(state_dict))




[docs]class PostEncoder(SentenceEncoder):
[docs]    def forward(self, tokens: torch.Tensor, dense: List[torch.Tensor]):
        all_layers = self.extract_features(tokens, dense)  # list of [T x B x C]
        return [layer.transpose(0, 1) for layer in all_layers]


[docs]    def extract_features(self, tokens: torch.Tensor, dense: List[torch.Tensor]):
        # support passing in a single sentence
        tokens = tokens.view(-1, tokens.shape[-1])
        return self.transformer(tokens, dense)




[docs]def remove_state_keys(state, keys_regex):
    """Remove keys from state that match a regex"""
    regex = re.compile(keys_regex)
    return {k: v for k, v in state.items() if not regex.findall(k)}



[docs]def rename_state_keys(state, keys_regex, replacement):
    """Rename keys from state that match a regex; replacement can use capture groups"""
    regex = re.compile(keys_regex)
    return {
        (k if not regex.findall(k) else regex.sub(replacement, k)): v
        for k, v in state.items()
    }



[docs]def rename_component_from_root(state, old_name, new_name):
    """Rename keys from state using full python paths"""
    return rename_state_keys(
        state, "^" + old_name.replace(".", r"\.") + ".?(.*)$", new_name + r".\1"
    )



[docs]def check_state_keys(state, keys_regex):
    """check if keys exists in state using full python paths"""
    regex = re.compile(keys_regex)
    for k, v in state.items():
        if regex.findall(k):
            return True
    return False



[docs]def merge_input_projection(state):
    """
    New checkpoints of fairseq multihead attention split in_projections into
    k,v,q projections. This function merge them back to to make it compatible.
    """
    items_to_add = {}
    keys_to_remove = []
    bias_suffix = ["q_proj.bias", "k_proj.bias", "v_proj.bias"]
    weight_suffix = ["q_proj.weight", "k_proj.weight", "v_proj.weight"]

    def override_state(k, suffix, new_suffix, idx):
        new_key = k[: -len(suffix)] + new_suffix
        dim = state[k].shape[0]
        if new_key not in items_to_add:
            items_to_add[new_key] = (
                torch.zeros_like(state[k]).repeat(3, 1)
                if len(state[k].shape) > 1
                else torch.zeros_like(state[k]).repeat(3)
            )
        items_to_add[new_key][idx * dim : (idx + 1) * dim] = state[k]
        keys_to_remove.append(k)

    for k in state.keys():
        # weights
        for idx, suffix in enumerate(weight_suffix):
            if k.endswith(suffix):
                override_state(k, suffix, "in_proj_weight", idx)
        # bias
        for idx, suffix in enumerate(bias_suffix):
            if k.endswith(suffix):
                override_state(k, suffix, "in_proj_bias", idx)

    for k in keys_to_remove:
        del state[k]

    for key, value in items_to_add.items():
        state[key] = value

    return state



[docs]def translate_roberta_state_dict(state_dict):
    """Translate the public RoBERTa weights to ones which match SentenceEncoder."""

    new_state = rename_component_from_root(
        state_dict, "decoder.sentence_encoder", "transformer"
    )
    new_state = rename_component_from_root(
        new_state, "encoder.sentence_encoder", "transformer"
    )

    new_state = rename_state_keys(new_state, "embed_tokens", "token_embedding")
    # TODO: segment_embeddings?
    new_state = rename_state_keys(
        new_state, "embed_positions", "positional_embedding.embedding"
    )
    new_state = rename_state_keys(new_state, "emb_layer_norm", "embedding_layer_norm")
    new_state = rename_state_keys(new_state, "self_attn", "attention")
    # Linformer special handling
    if check_state_keys(new_state, "compress_k"):
        new_state = remove_state_keys(new_state, "compress_layer")
    else:
        new_state = merge_input_projection(new_state)

    new_state = rename_state_keys(new_state, "_proj.(.*)", r"put_projection.\1")
    new_state = rename_state_keys(new_state, "fc1", "residual_mlp.mlp.0")
    new_state = rename_state_keys(new_state, "fc2", "residual_mlp.mlp.3")

    new_state = remove_state_keys(new_state, "^sentence_")
    new_state = remove_state_keys(new_state, "_classification_head.")
    new_state = remove_state_keys(new_state, r"^decoder\.lm_head")
    new_state = remove_state_keys(new_state, r"^encoder\.lm_head")
    new_state = remove_state_keys(new_state, r"segment_embedding")

    return new_state





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.representations.transformer.transformer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional

import torch
import torch.nn.functional as F
from pytext.utils.usage import log_class_usage
from torch import nn

from .multihead_attention import MultiheadSelfAttention
from .positional_embedding import PositionalEmbedding
from .residual_mlp import ResidualMLP


DEFAULT_EMBEDDING_DIM = 768
DEFAULT_VOCAB_SIZE = 50265
DEFAULT_PADDING_IDX = 1
DEFAULT_NUM_LAYERS = 12
DEFAULT_MAX_SEQUENCE_LENGTH = 514
DEFAULT_NUM_ATTENTION_HEADS = 12


[docs]class TransformerLayer(nn.Module):
    def __init__(
        self,
        embedding_dim: int = DEFAULT_EMBEDDING_DIM,
        attention: Optional[MultiheadSelfAttention] = None,
        residual_mlp: Optional[ResidualMLP] = None,
        dropout: float = 0.1,
    ):
        super().__init__()
        self.dropout = nn.Dropout(dropout)
        self.attention = attention or MultiheadSelfAttention(
            embedding_dim, num_heads=DEFAULT_NUM_ATTENTION_HEADS
        )
        self.residual_mlp = residual_mlp or ResidualMLP(
            embedding_dim, hidden_dims=[embedding_dim * 4]
        )

        self.attention_layer_norm = nn.LayerNorm(embedding_dim)
        self.final_layer_norm = nn.LayerNorm(embedding_dim)
        log_class_usage(__class__)

[docs]    def forward(self, input, key_padding_mask):
        attention = self.attention(input, key_padding_mask)
        attention = self.dropout(attention)
        biased_input = input + attention
        biased_input = self.attention_layer_norm(biased_input)

        biased = self.residual_mlp(biased_input)
        return self.final_layer_norm(biased)




[docs]class Transformer(nn.Module):
    def __init__(
        self,
        vocab_size: int = DEFAULT_VOCAB_SIZE,
        embedding_dim: int = DEFAULT_EMBEDDING_DIM,
        padding_idx: int = DEFAULT_PADDING_IDX,
        max_seq_len: int = DEFAULT_MAX_SEQUENCE_LENGTH,
        layers: List[TransformerLayer] = (),
        dropout: float = 0.1,
    ):
        super().__init__()
        self.padding_idx = padding_idx
        self.token_embedding = nn.Embedding(vocab_size, embedding_dim, padding_idx)
        self.layers = nn.ModuleList(
            layers
            or [TransformerLayer(embedding_dim) for _ in range(DEFAULT_NUM_LAYERS)]
        )
        self.positional_embedding = PositionalEmbedding(
            max_seq_len, embedding_dim, padding_idx
        )
        self.embedding_layer_norm = nn.LayerNorm(embedding_dim)
        self.dropout = nn.Dropout(dropout)
        log_class_usage(__class__)

[docs]    def forward(self, tokens: torch.Tensor) -> List[torch.Tensor]:
        # compute padding mask. This is needed for multi-head attention
        padding_mask = tokens.eq(self.padding_idx)

        embedded = self.token_embedding(tokens)
        embedded_positions = self.positional_embedding(tokens)

        normed = self.embedding_layer_norm(embedded + embedded_positions)
        normed = self.dropout(normed)
        # account for padding while computing the representation
        padded_normed = normed * (1 - padding_mask.unsqueeze(-1).type_as(normed))

        # B x T x C -> T x B x C
        encoded = padded_normed.transpose(0, 1)

        states = [encoded]

        for layer in self.layers:
            encoded = layer(encoded, padding_mask)
            states.append(encoded)

        # states are returned as T x B x C
        # commonly you can retrieve a single "sentence representation" as
        # states[-1].transpose(0, 1)
        return states




[docs]class SELFIETransformer(Transformer):
[docs]    def forward(
        self, tokens: torch.Tensor, dense: List[torch.Tensor]
    ) -> List[torch.Tensor]:
        # compute padding mask. This is needed for multi-head attention
        padding_mask = tokens.eq(self.padding_idx)

        embedded = self.token_embedding(tokens)
        embedded_positions = self.positional_embedding(tokens)

        normed = self.embedding_layer_norm(embedded + embedded_positions)
        normed = self.dropout(normed)
        # account for padding while computing the representation
        padded_normed = normed * (1 - padding_mask.unsqueeze(-1).type_as(normed))

        # Selfie transformer prepends dense input as first token.
        # Dim of dense must be <= embedding_dim, for now
        for i in range(len(dense)):
            padded_dense = F.pad(
                dense[i], (0, embedded.size(2) - dense[i].size(1), 0, 0), value=1.0
            )
            padded_normed = torch.cat([padded_dense.unsqueeze(1), padded_normed], dim=1)
            padding_mask = F.pad(padding_mask, (1, 0, 0, 0), value=0.0)

        # B x T x C -> T x B x C
        encoded = padded_normed.transpose(0, 1)

        states = [encoded]

        for layer in self.layers:
            encoded = layer(encoded, padding_mask)
            states.append(encoded)

        # states are returned as T x B x C
        # commonly you can retrieve a single "sentence representation" as
        # states[-1].transpose(0, 1)
        return states






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.semantic_parsers.rnng.rnng_data_structures

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, List, Sized, Tuple

import torch as torch
import torch.nn as nn
from pytext.torchscript.utils import reverse_tensor_list
from pytext.utils.cuda import FloatTensor
from pytext.utils.tensor import xaviervar


[docs]class Element:
    """
    Generic element representing a token / non-terminal / sub-tree on a stack.
    Used to compute valid actions in the RNNG parser.
    """

    def __init__(self, node: Any) -> None:
        self.node = node

    def __eq__(self, other) -> bool:
        return self.node == other.node

    def __repr__(self) -> str:
        return str(self.node)



[docs]class StackLSTM(Sized):
    """
    The Stack LSTM from Dyer et al: https://arxiv.org/abs/1505.08075
    """

    def __init__(self, lstm: nn.LSTM):
        """
        Shapes:
            initial_state: (lstm_layers, 1, lstm_hidden_dim) each
        """
        self.lstm = lstm
        initial_state = (
            FloatTensor(lstm.num_layers, 1, lstm.hidden_size).fill_(0),
            FloatTensor(lstm.num_layers, 1, lstm.hidden_size).fill_(0),
        )
        # Stack of (state, (embedding, element))
        self.stack = [
            (initial_state, (self._lstm_output(initial_state), Element("Root")))
        ]

    def _lstm_output(self, state: Tuple[torch.Tensor, torch.Tensor]) -> torch.Tensor:
        """
        Shapes:
            state: (lstm_layers, 1, lstm_hidden_dim) each
            return value: (1, lstm_hidden_dim)
        """
        return state[0][-1]

[docs]    def push(self, expression: torch.Tensor, element: Element) -> None:
        """
        Shapes:
            expression: (1, lstm_input_dim)
        """
        old_top_state = self.stack[-1][0]
        # Unsqueezing expression for sequence_length = 1
        _, new_top_state = self.lstm(expression.unsqueeze(0), old_top_state)
        # Push in (state, (embedding, element))
        self.stack.append((new_top_state, (self._lstm_output(new_top_state), element)))


[docs]    def pop(self) -> Tuple[torch.Tensor, Element]:
        """
        Pops and returns tuple of output embedding (1, lstm_hidden_dim) and element
        """

        return self.stack.pop()[1]


[docs]    def embedding(self) -> torch.Tensor:
        """
        Shapes:
            return value: (1, lstm_hidden_dim)
        """
        assert len(self.stack) > 0, "stack size must be greater than 0"

        top_state = self.stack[-1][0]
        return self._lstm_output(top_state)


[docs]    def element_from_top(self, index: int) -> Element:
        return self.stack[-(index + 1)][1][1]


    def __len__(self) -> int:
        return len(self.stack) - 1

    def __str__(self) -> str:
        return "->".join([str(x[1][1]) for x in self.stack])

[docs]    def copy(self):
        other = StackLSTM(self.lstm)
        other.stack = list(self.stack)
        return other




[docs]class CompositionalNN(torch.jit.ScriptModule):
    """
    Combines a list / sequence of embeddings into one using a biLSTM
    """

    __constants__ = ["lstm_dim", "linear_seq"]

    def __init__(self, lstm_dim: int):
        super().__init__()
        self.lstm_dim = lstm_dim
        self.lstm_fwd = nn.LSTM(lstm_dim, lstm_dim, num_layers=1)
        self.lstm_rev = nn.LSTM(lstm_dim, lstm_dim, num_layers=1)
        self.linear_seq = nn.Sequential(nn.Linear(2 * lstm_dim, lstm_dim), nn.Tanh())

    @torch.jit.script_method
    def forward(self, x: List[torch.Tensor], device: str = "cpu") -> torch.Tensor:
        """
        Embed the sequence. If the input corresponds to [IN:GL where am I at]:
        - x will contain the embeddings of [at I am where IN:GL] in that order.
        - Forward LSTM will embed the sequence [IN:GL where am I at].
        - Backward LSTM will embed the sequence [IN:GL at I am where].
        The final hidden states are concatenated and then projected.

        Args:
            x: Embeddings of the input tokens in *reversed* order
        Shapes:
            x: (1, lstm_dim) each
            return value: (1, lstm_dim)
        """
        # reset hidden state every time
        lstm_hidden_fwd = (
            xaviervar([1, 1, self.lstm_dim], device=device),
            xaviervar([1, 1, self.lstm_dim], device=device),
        )
        lstm_hidden_rev = (
            xaviervar([1, 1, self.lstm_dim], device=device),
            xaviervar([1, 1, self.lstm_dim], device=device),
        )
        nonterminal_element = x[-1]
        reversed_rest = x[:-1]
        # Always put nonterminal_element at the front
        fwd_input = [nonterminal_element] + reverse_tensor_list(reversed_rest)
        rev_input = [nonterminal_element] + reversed_rest
        stacked_fwd = self.lstm_fwd(torch.stack(fwd_input), lstm_hidden_fwd)[0][0]
        stacked_rev = self.lstm_rev(torch.stack(rev_input), lstm_hidden_rev)[0][0]
        combined = torch.cat([stacked_fwd, stacked_rev], dim=1)
        subtree_embedding = self.linear_seq(combined)
        return subtree_embedding



[docs]class CompositionalSummationNN(torch.jit.ScriptModule):
    """
    Simpler version of CompositionalNN
    """

    __constants__ = ["lstm_dim", "linear_seq"]

    def __init__(self, lstm_dim: int):
        super().__init__()
        self.lstm_dim = lstm_dim
        self.linear_seq = nn.Sequential(nn.Linear(lstm_dim, lstm_dim), nn.Tanh())

    @torch.jit.script_method
    def forward(self, x: List[torch.Tensor], device: str = "cpu") -> torch.Tensor:
        combined = torch.sum(torch.cat(x, dim=0), dim=0, keepdim=True)
        subtree_embedding = self.linear_seq(combined)
        return subtree_embedding



[docs]class ParserState:
    """
    Maintains state of the Parser. Useful for beam search
    """

    def __init__(self, parser=None):
        if not parser:
            return

        self.buffer_stackrnn = StackLSTM(parser.buff_rnn)
        self.stack_stackrnn = StackLSTM(parser.stack_rnn)
        self.action_stackrnn = StackLSTM(parser.action_rnn)

        self.predicted_actions_idx = []
        self.action_scores = []

        self.num_open_NT = 0
        self.is_open_NT: List[bool] = []
        self.found_unsupported = False
        self.action_p = torch.Tensor()

        # negative cumulative log prob so sort(states) is in descending order
        self.neg_prob = 0

[docs]    def finished(self):
        return len(self.stack_stackrnn) == 1 and len(self.buffer_stackrnn) == 0


[docs]    def copy(self):
        other = ParserState()
        other.buffer_stackrnn = self.buffer_stackrnn.copy()
        other.stack_stackrnn = self.stack_stackrnn.copy()
        other.action_stackrnn = self.action_stackrnn.copy()
        other.predicted_actions_idx = self.predicted_actions_idx.copy()
        other.action_scores = self.action_scores.copy()
        other.num_open_NT = self.num_open_NT
        other.is_open_NT = self.is_open_NT.copy()
        other.neg_prob = self.neg_prob
        other.found_unsupported = self.found_unsupported

        # detach to avoid making copies, only called in inference to share data
        other.action_p = self.action_p.detach()
        return other


    def __gt__(self, other):
        return self.neg_prob > other.neg_prob

    def __eq__(self, other):
        return self.neg_prob == other.neg_prob





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.semantic_parsers.rnng.rnng_parser

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from typing import Dict, List, Optional, Tuple

import numpy as np
import pytext.utils.cuda as cuda_utils
import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.common.constants import Stage
from pytext.config import ConfigBase
from pytext.config.component import ComponentType
from pytext.data import CommonMetadata
from pytext.data.tensorizers import AnnotationNumberizer, Tensorizer, TokenTensorizer
from pytext.data.utils import pad_and_tensorize
from pytext.models import BaseModel, Model
from pytext.models.embeddings import EmbeddingList
from pytext.models.embeddings.word_embedding import WordEmbedding
from pytext.models.module import create_module
from pytext.models.representations.bilstm import BiLSTM
from pytext.models.semantic_parsers.rnng.rnng_data_structures import (
    CompositionalNN,
    CompositionalSummationNN,
    Element,
    ParserState,
)
from pytext.utils.usage import log_class_usage


[docs]class RNNGParserBase(BaseModel):
    """
    The Recurrent Neural Network Grammar (RNNG) parser from
    Dyer et al.: https://arxiv.org/abs/1602.07776 and
    Gupta et al.: https://arxiv.org/abs/1810.07942d.
    RNNG is a neural constituency parsing algorithm that
    explicitly models compositional structure of a sentence.
    It is able to learn about hierarchical relationship among the words and
    phrases in a given sentence thereby learning the underlying tree structure.
    The paper proposes generative as well as discriminative approaches.
    In PyText we have implemented the discriminative approach for modeling
    intent slot models.
    It is a top-down shift-reduce parser than can output
    trees with non-terminals (intent and slot labels) and terminals (tokens)
    """

    __COMPONENT_TYPE__ = ComponentType.MODEL

[docs]    class Config(ConfigBase):
        class CompositionalType(Enum):
            """Whether to use summation of the vectors or a BiLSTM based composition to
            generate embedding for a subtree"""

            BLSTM = "blstm"
            SUM = "sum"

        class AblationParams(ConfigBase):
            """Ablation parameters.

            Attributes:
                use_buffer (bool): whether to use the buffer LSTM
                use_stack (bool): whether to use the stack LSTM
                use_action (bool): whether to use the action LSTM
                use_last_open_NT_feature (bool): whether to use the last open
                    non-terminal as a 1-hot feature when computing representation
                    for the action classifier
            """

            use_buffer: bool = True
            use_stack: bool = True
            use_action: bool = True
            use_last_open_NT_feature: bool = False

        class RNNGConstraints(ConfigBase):
            """Constraints when computing valid actions.

            Attributes:
                intent_slot_nesting (bool): for the intent slot models, the top level
                    non-terminal has to be an intent, an intent can only have slot
                    non-terminals as children and vice-versa.

                ignore_loss_for_unsupported (bool): if the data has "unsupported" label,
                    that is if the label has a substring "unsupported" in it, do not
                    compute loss
                no_slots_inside_unsupported (bool): if the data has "unsupported" label,
                    that is if the label has a substring "unsupported" in it, do not
                    predict slots inside this label.
            """

            intent_slot_nesting: bool = True
            ignore_loss_for_unsupported: bool = False
            no_slots_inside_unsupported: bool = True

        # version 0 - initial implementation
        # version 1 - beam search
        # version 2 - use zero init state rather than random
        # version 3 - add beam search input params
        version: int = 2
        lstm: BiLSTM.Config = BiLSTM.Config()
        ablation: AblationParams = AblationParams()
        constraints: RNNGConstraints = RNNGConstraints()
        max_open_NT: int = 10
        dropout: float = 0.1
        beam_size: int = 1
        top_k: int = 1
        compositional_type: CompositionalType = CompositionalType.BLSTM


[docs]    @classmethod
    def from_config(
        cls,
        model_config,
        feature_config=None,
        metadata: CommonMetadata = None,
        tensorizers: Dict[str, Tensorizer] = None,
    ):
        if model_config.compositional_type == RNNGParser.Config.CompositionalType.SUM:
            p_compositional = CompositionalSummationNN(
                lstm_dim=model_config.lstm.lstm_dim
            )
        elif (
            model_config.compositional_type == RNNGParser.Config.CompositionalType.BLSTM
        ):
            p_compositional = CompositionalNN(lstm_dim=model_config.lstm.lstm_dim)
        else:
            raise ValueError(
                "Cannot understand compositional flag {}".format(
                    model_config.compositional_type
                )
            )

        if tensorizers is not None:
            embedding = EmbeddingList(
                [
                    create_module(
                        model_config.embedding, tensorizer=tensorizers["tokens"]
                    )
                ],
                concat=True,
            )
            actions_params = tensorizers["actions"]
            actions_vocab = actions_params.vocab
        else:
            embedding = Model.create_embedding(feature_config, metadata=metadata)
            actions_params = metadata
            actions_vocab = metadata.actions_vocab

        return cls(
            ablation=model_config.ablation,
            constraints=model_config.constraints,
            lstm_num_layers=model_config.lstm.num_layers,
            lstm_dim=model_config.lstm.lstm_dim,
            max_open_NT=model_config.max_open_NT,
            dropout=model_config.dropout,
            actions_vocab=actions_vocab,
            shift_idx=actions_params.shift_idx,
            reduce_idx=actions_params.reduce_idx,
            ignore_subNTs_roots=actions_params.ignore_subNTs_roots,
            valid_NT_idxs=actions_params.valid_NT_idxs,
            valid_IN_idxs=actions_params.valid_IN_idxs,
            valid_SL_idxs=actions_params.valid_SL_idxs,
            embedding=embedding,
            p_compositional=p_compositional,
        )


    def __init__(
        self,
        ablation: Config.AblationParams,
        constraints: Config.RNNGConstraints,
        lstm_num_layers: int,
        lstm_dim: int,
        max_open_NT: int,
        dropout: float,
        actions_vocab,
        shift_idx: int,
        reduce_idx: int,
        ignore_subNTs_roots: List[int],
        valid_NT_idxs: List[int],
        valid_IN_idxs: List[int],
        valid_SL_idxs: List[int],
        embedding: EmbeddingList,
        p_compositional,
    ) -> None:
        """
        Initialize the model

        Args:
        ablation : AblationParams
            Features/RNNs to use
        constraints : RNNGConstraints
            Constraints to use when computing valid actions
        lstm_num_layers : int
            number of layers in the LSTMs
        lstm_dim : int
            size of LSTM
        max_open_NT : int
            number of maximum open non-terminals allowed on the stack.
            After that, the only valid actions are SHIFT and REDUCE
        dropout : float
            dropout parameter
        beam_size : int
            beam size for beam search; run only during inference
        top_k : int
            top k results from beam search
        actions_vocab : Vocab (right now torchtext.vocab.Vocab)
            dictionary of actions
        shift_idx : int
            index of shift action
        reduce_idx : int
            index of reduce action
        ignore_subNTs_roots : List[int]
            for these top non-terminals, ignore loss for all subsequent actions
        valid_NT_idxs : List[int]
            indices of all non-terminals
        valid_IN_idxs : List[int]
            indices of intent non-terminals
        valid_SL_idxs : List[int]
            indices of slot non-terminals
        embedding : EmbeddingList
            embeddings for the tokens
        p_compositional : CompositionFunction
            Composition function to use to get embedding of a sub-tree


        Returns:
        None


        """

        super().__init__()

        self.embedding = embedding
        # self.embedding.config: FeatureConfig object cannot be pickled but,
        # we require the model to be pickled for passing from one worker process
        # for Hogwild training. Hence, setting the config to None
        self.embedding.config = None

        self.p_compositional = p_compositional
        self.ablation_use_last_open_NT_feature = ablation.use_last_open_NT_feature
        self.ablation_use_buffer = ablation.use_buffer
        self.ablation_use_stack = ablation.use_stack
        self.ablation_use_action = ablation.use_action

        self.constraints_intent_slot_nesting = constraints.intent_slot_nesting
        self.constraints_no_slots_inside_unsupported = (
            constraints.no_slots_inside_unsupported
        )
        self.constraints_ignore_loss_for_unsupported = (
            constraints.ignore_loss_for_unsupported
        )

        self.lstm_num_layers = lstm_num_layers
        self.lstm_dim = lstm_dim
        self.max_open_NT = max_open_NT
        self.actions_vocab = actions_vocab
        self.shift_idx = shift_idx
        self.reduce_idx = reduce_idx
        self.ignore_subNTs_roots = ignore_subNTs_roots
        self.valid_NT_idxs = valid_NT_idxs
        self.valid_IN_idxs = valid_IN_idxs
        self.valid_SL_idxs = valid_SL_idxs

        num_actions = len(actions_vocab)
        lstm_count = ablation.use_buffer + ablation.use_stack + ablation.use_action
        if lstm_count == 0:
            raise ValueError("Need at least one of the LSTMs to be true")

        self.action_linear = nn.Sequential(
            nn.Linear(
                lstm_count * lstm_dim + num_actions * ablation.use_last_open_NT_feature,
                lstm_dim,
            ),
            nn.ReLU(),
            nn.Linear(lstm_dim, num_actions),
        )
        self.dropout_layer = nn.Dropout(p=dropout)
        self.buff_rnn = nn.LSTM(
            embedding.embedding_dim,
            lstm_dim,
            num_layers=lstm_num_layers,
            dropout=dropout,
        )
        self.stack_rnn = nn.LSTM(
            lstm_dim, lstm_dim, num_layers=lstm_num_layers, dropout=dropout
        )
        self.action_rnn = nn.LSTM(
            lstm_dim, lstm_dim, num_layers=lstm_num_layers, dropout=dropout
        )

        self.actions_lookup = nn.Embedding(num_actions, lstm_dim)
        self.loss_func = nn.CrossEntropyLoss()
        log_class_usage(__class__)

[docs]    def forward(
        self,
        tokens: torch.Tensor,
        seq_lens: torch.Tensor,
        dict_feat: Optional[Tuple[torch.Tensor, ...]] = None,
        actions: Optional[List[List[int]]] = None,
        contextual_token_embeddings: Optional[torch.Tensor] = None,
        beam_size=1,
        top_k=1,
    ) -> List[Tuple[torch.Tensor, torch.Tensor]]:
        """RNNG forward function.

        Args:
            tokens (torch.Tensor): list of tokens
            seq_lens (torch.Tensor): list of sequence lengths
            dict_feat (Optional[Tuple[torch.Tensor, ...]]): dictionary or gazetteer
                features for each token
            actions (Optional[List[List[int]]]): Used only during training.
                Oracle actions for the instances.

        Returns:
            list of top k tuple of predicted actions tensor and corresponding scores tensor.
            Tensor shape:
            (batch_size, action_length)
            (batch_size, action_length, number_of_actions)
        """

        if self.stage != Stage.TEST:
            beam_size = 1
            top_k = 1

        if self.training:
            assert actions is not None, "actions must be provided for training"
            actions_idx_rev = list(reversed(actions[0]))
        else:
            torch.manual_seed(0)

        beam_size = max(beam_size, 1)

        # Reverse the order of input tokens.
        tokens_list_rev = torch.flip(tokens, [len(tokens.size()) - 1])

        # Aggregate inputs for embedding module.
        embedding_input = [tokens]
        if dict_feat is not None:
            embedding_input.append(dict_feat)
        if contextual_token_embeddings is not None:
            embedding_input.append(contextual_token_embeddings)

        # Embed and reverse the order of tokens.
        token_embeddings = self.embedding(*embedding_input)
        token_embeddings = torch.flip(token_embeddings, [len(tokens.size()) - 1])

        # Batch size is always = 1. So we squeeze the batch_size dimension.
        token_embeddings = token_embeddings.squeeze(0)
        tokens_list_rev = tokens_list_rev.squeeze(0)

        initial_state = ParserState(self)
        for i in range(token_embeddings.size()[0]):
            token_embedding = token_embeddings[i].unsqueeze(0)
            tok = tokens_list_rev[i]
            initial_state.buffer_stackrnn.push(token_embedding, Element(tok))

        beam = [initial_state]
        while beam and any(not state.finished() for state in beam):
            # Stores plans for expansion as (score, state, action)
            plans: List[Tuple[float, ParserState, int]] = []
            # Expand current beam states
            for state in beam:
                # Keep terminal states
                if state.finished():
                    plans.append((state.neg_prob, state, -1))
                    continue

                #  translating Expression p_t = affine_transform({pbias, S,
                #  stack_summary, B, buffer_summary, A, action_summary});
                stack = state.stack_stackrnn
                stack_summary = stack.embedding()
                action_summary = state.action_stackrnn.embedding()
                buffer_summary = state.buffer_stackrnn.embedding()
                if self.dropout_layer.p > 0:
                    stack_summary = self.dropout_layer(stack_summary)
                    action_summary = self.dropout_layer(action_summary)
                    buffer_summary = self.dropout_layer(buffer_summary)

                # feature for index of last open non-terminal
                last_open_NT_feature = torch.zeros(len(self.actions_vocab))
                open_NT_exists = state.num_open_NT > 0

                if (
                    len(stack) > 0
                    and open_NT_exists
                    and self.ablation_use_last_open_NT_feature
                ):
                    last_open_NT = None
                    try:
                        open_NT = state.is_open_NT[::-1].index(True)
                        last_open_NT = stack.element_from_top(open_NT)
                    except ValueError:
                        pass
                    if last_open_NT:
                        last_open_NT_feature[last_open_NT.node] = 1.0
                last_open_NT_feature = last_open_NT_feature.unsqueeze(0)

                summaries = []
                if self.ablation_use_buffer:
                    summaries.append(buffer_summary)
                if self.ablation_use_stack:
                    summaries.append(stack_summary)
                if self.ablation_use_action:
                    summaries.append(action_summary)
                if self.ablation_use_last_open_NT_feature:
                    summaries.append(last_open_NT_feature)

                state.action_p = self.action_linear(torch.cat(summaries, dim=1))

                log_probs = F.log_softmax(state.action_p, dim=1)[0]

                for action in self.valid_actions(state):
                    plans.append(
                        (state.neg_prob - log_probs[action].item(), state, action)
                    )

            beam = []
            # Take actions to regenerate the beam
            for neg_prob, state, predicted_action_idx in sorted(plans)[:beam_size]:
                # Skip terminal states
                if state.finished():
                    beam.append(state)
                    continue

                # Only branch out states when needed
                if beam_size > 1:
                    state = state.copy()

                state.predicted_actions_idx.append(predicted_action_idx)

                target_action_idx = predicted_action_idx
                if self.training:
                    assert (
                        len(actions_idx_rev) > 0
                    ), "Actions and tokens may not be in sync."
                    target_action_idx = actions_idx_rev[-1]
                    actions_idx_rev = actions_idx_rev[:-1]

                if (
                    self.constraints_ignore_loss_for_unsupported
                    and state.found_unsupported
                ):
                    pass
                else:
                    state.action_scores.append(state.action_p)

                self.push_action(state, target_action_idx)

                state.neg_prob = neg_prob
                beam.append(state)
            # End for
        # End while
        assert len(beam) > 0, "How come beam is empty?"
        assert len(state.stack_stackrnn) == 1, "How come stack len is " + str(
            len(state.stack_stackrnn)
        )
        assert len(state.buffer_stackrnn) == 0, "How come buffer len is " + str(
            len(state.buffer_stackrnn)
        )

        # Unsqueeze to add batch dimension before returning.
        return [
            (
                cuda_utils.LongTensor(state.predicted_actions_idx).unsqueeze(0),
                torch.cat(state.action_scores).unsqueeze(0),
            )
            for state in sorted(beam)[:top_k]
        ]


[docs]    def valid_actions(self, state: ParserState) -> List[int]:
        """Used for restricting the set of possible action predictions

        Args:
            state (ParserState): The state of the stack, buffer and action

        Returns:
            List[int] : indices of the valid actions

        """
        valid_actions: List[int] = []
        is_open_NT = state.is_open_NT
        num_open_NT = state.num_open_NT
        stack = state.stack_stackrnn
        buffer = state.buffer_stackrnn

        # Can REDUCE if
        # 1. Top of multi-element stack is not an NT, and
        # 2. Two open NTs on stack, or buffer is empty
        if (is_open_NT and not is_open_NT[-1] and not len(is_open_NT) == 1) and (
            num_open_NT >= 2 or len(buffer) == 0
        ):
            assert len(stack) > 0
            valid_actions.append(self.reduce_idx)

        if len(buffer) > 0 and num_open_NT < self.max_open_NT:
            last_open_NT = None
            try:
                last_open_NT = stack.element_from_top(is_open_NT[::-1].index(True))
            except ValueError:
                pass

            if (not self.training) or self.constraints_intent_slot_nesting:
                # if stack is empty or the last open NT is slot
                if (not last_open_NT) or last_open_NT.node in self.valid_SL_idxs:
                    valid_actions += self.valid_IN_idxs
                elif last_open_NT.node in self.valid_IN_idxs:
                    if (
                        self.constraints_no_slots_inside_unsupported
                        and state.found_unsupported
                    ):
                        pass
                    else:
                        valid_actions += self.valid_SL_idxs
            else:
                valid_actions += self.valid_IN_idxs
                valid_actions += self.valid_SL_idxs

        elif (not self.training) and num_open_NT >= self.max_open_NT:
            print(
                "not predicting NT because buffer len is "
                + str(len(buffer))
                + " and num open NTs is "
                + str(num_open_NT)
            )

        # Can SHIFT if
        # 1. Buffer is non-empty, and
        # 2. At least one open NT on stack
        if len(buffer) > 0 and num_open_NT >= 1:
            valid_actions.append(self.shift_idx)

        return valid_actions


[docs]    def push_action(self, state: ParserState, target_action_idx: int) -> None:
        """Used for updating the state with a target next action

        Args:
            state (ParserState): The state of the stack, buffer and action
            target_action_idx (int): Index of the action to process
        """

        # Update action_stackrnn
        action_embedding = self.actions_lookup(
            cuda_utils.Variable(torch.LongTensor([target_action_idx]))
        )
        state.action_stackrnn.push(action_embedding, Element(target_action_idx))

        # Update stack_stackrnn
        if target_action_idx == self.shift_idx:
            # To SHIFT,
            # 1. Pop T from buffer
            # 2. Push T into stack
            state.is_open_NT.append(False)
            token_embedding, token = state.buffer_stackrnn.pop()
            state.stack_stackrnn.push(token_embedding, Element(token))

        elif target_action_idx == self.reduce_idx:
            # To REDUCE
            # 1. Pop Ts from stack until hit NT
            # 2. Pop the open NT from stack and close it
            # 3. Compute compositionalRep and push into stack
            state.num_open_NT -= 1
            popped_rep = []
            nt_tree = []

            while not state.is_open_NT[-1]:
                assert len(state.stack_stackrnn) > 0, "How come stack is empty!"
                state.is_open_NT.pop()
                top_of_stack = state.stack_stackrnn.pop()
                popped_rep.append(top_of_stack[0])
                nt_tree.append(top_of_stack[1])

            # pop the open NT and close it
            top_of_stack = state.stack_stackrnn.pop()
            popped_rep.append(top_of_stack[0])
            nt_tree.append(top_of_stack[1])

            state.is_open_NT.pop()
            state.is_open_NT.append(False)

            compostional_rep = self.p_compositional(popped_rep)
            combinedElement = Element(nt_tree)

            state.stack_stackrnn.push(compostional_rep, combinedElement)

        elif target_action_idx in self.valid_NT_idxs:

            # if this is root prediction and if that root is one
            # of the unsupported intents
            if (
                len(state.predicted_actions_idx) == 1
                and target_action_idx in self.ignore_subNTs_roots
            ):
                state.found_unsupported = True

            state.is_open_NT.append(True)
            state.num_open_NT += 1
            state.stack_stackrnn.push(action_embedding, Element(target_action_idx))
        else:
            assert "not a valid action: {}".format(
                self.actions_vocab.itos[target_action_idx]
            )


[docs]    def get_loss(
        self,
        logits: List[Tuple[torch.Tensor, torch.Tensor]],
        target_actions: torch.Tensor,
        context: torch.Tensor,
    ):
        """
        Shapes:
            logits[1]: action scores: (1, action_length, number_of_actions)
            target_actions: (1, action_length)
        """
        # squeeze to get rid of the batch dimension
        # logits[0] is the top1 result
        action_scores = logits[0][1].squeeze(0)
        target_actions = target_actions[0].squeeze(0)

        action_scores_list = torch.chunk(action_scores, action_scores.size()[0])
        target_vars = torch.chunk(target_actions, target_actions.size()[0])
        losses = [
            self.loss_func(action, target).view(1)
            for action, target in zip(action_scores_list, target_vars)
        ]
        total_loss = torch.sum(torch.cat(losses)) if len(losses) > 0 else None
        return total_loss


[docs]    def get_single_pred(self, logits: Tuple[torch.Tensor, torch.Tensor], *args):
        predicted_action_idx, predicted_action_scores = logits
        predicted_scores = [
            np.exp(np.max(action_scores)).item() / np.sum(np.exp(action_scores)).item()
            for action_scores in predicted_action_scores.detach().squeeze(0).tolist()
        ]
        # remove the batch dimension since it's only 1
        return predicted_action_idx.tolist()[0], predicted_scores


    # Supports beam search by checking if top K exists return type
[docs]    def get_pred(
        self, logits: List[Tuple[torch.Tensor, torch.Tensor]], context=None, *args
    ):
        """
        Return Shapes:
            preds: batch (1) * topk * action_len
            scores: batch (1) * topk * (action_len * number_of_actions)
        """
        n = len(logits)
        all_action_idx: List[List[int]] = [[]] * n
        all_scores: List[List[float]] = [[]] * n
        for i, l in enumerate(logits):
            all_action_idx[i], all_scores[i] = self.get_single_pred(l, *args)

        # add back batch dimension
        return [all_action_idx], [all_scores]


[docs]    def save_modules(self, *args, **kwargs):
        pass


[docs]    def contextualize(self, context):
        self.context = context




[docs]class RNNGParser(RNNGParserBase):
[docs]    class Config(RNNGParserBase.Config):
        class ModelInput(BaseModel.Config.ModelInput):
            tokens: TokenTensorizer.Config = TokenTensorizer.Config(
                column="tokenized_text"
            )
            actions: AnnotationNumberizer.Config = AnnotationNumberizer.Config()

        inputs: ModelInput = ModelInput()
        embedding: WordEmbedding.Config = WordEmbedding.Config()


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        actions = tensor_dict["actions"]
        dict_feat = None
        contextual_token_embeddings = None
        return (tokens, seq_lens, dict_feat, actions, contextual_token_embeddings)


[docs]    def arrange_targets(self, tensor_dict):
        return pad_and_tensorize(tensor_dict["actions"])


[docs]    def get_export_input_names(self, tensorizers):
        return ["tokens_vals", "tokens_lens"]


[docs]    def get_export_output_names(self, tensorizers):
        return ["scores"]


[docs]    def vocab_to_export(self, tensorizers):
        ret = {"tokens_vals": list(tensorizers["tokens"].vocab)}
        if "actions" in tensorizers:
            ret["actions"] = list(tensorizers["actions"].vocab)
        return ret






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.attention

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional, Dict, Tuple

import numpy as np
import torch
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.utils.usage import log_class_usage
from torch import Tensor
from torch import nn

from .base import PyTextIncrementalDecoderComponent
from .utils import Linear


[docs]def create_src_lengths_mask(batch_size: int, src_lengths):
    """
    Generate boolean mask to prevent attention beyond the end of source

    Inputs:
      batch_size : int
      src_lengths : [batch_size] of sentence lengths

    Outputs:
      [batch_size, max_src_len]
    """
    max_srclen = src_lengths.max()
    src_indices = torch.arange(0, max_srclen).unsqueeze(0).type_as(src_lengths)
    src_indices = src_indices.expand(batch_size, max_srclen)
    src_lengths = src_lengths.unsqueeze(dim=1).expand(batch_size, max_srclen)
    # returns [batch_size, max_seq_len]
    return (src_indices < src_lengths).int().detach()



[docs]def masked_softmax(scores, src_lengths, src_length_masking: bool = True):
    """Apply source length masking then softmax.
    Input and output have shape bsz x src_len"""
    if src_length_masking:
        bsz, max_src_len = scores.size()
        # compute masks
        src_mask = create_src_lengths_mask(bsz, src_lengths)
        # Fill pad positions with -inf
        scores = scores.masked_fill(src_mask == 0, -np.inf)

    # Cast to float and then back again to prevent loss explosion under fp16.
    return F.softmax(scores.float(), dim=-1).type_as(scores)



[docs]class DotAttention(nn.Module):
    def __init__(
        self,
        decoder_hidden_state_dim,
        context_dim,
        force_projection=False,
        src_length_masking=True,
    ):
        super().__init__()
        self.decoder_hidden_state_dim = decoder_hidden_state_dim
        self.context_dim = context_dim

        self.input_proj = None
        if force_projection or decoder_hidden_state_dim != context_dim:
            self.input_proj = nn.Linear(
                decoder_hidden_state_dim, context_dim, bias=True
            )
        self.src_length_masking = src_length_masking
        log_class_usage(__class__)

[docs]    def forward(self, decoder_state, source_hids, src_lengths):
        # Reshape to bsz x src_len x context_dim
        source_hids = source_hids.transpose(0, 1)
        # decoder_state: bsz x context_dim
        if self.input_proj is not None:
            decoder_state = self.input_proj(decoder_state)
        # compute attention (bsz x src_len x context_dim) * (bsz x context_dim x 1)
        attn_scores = torch.bmm(source_hids, decoder_state.unsqueeze(2)).squeeze(2)

        # Mask + softmax (bsz x src_len)
        normalized_masked_attn_scores = masked_softmax(
            attn_scores, src_lengths, self.src_length_masking
        )

        # Sum weighted sources
        attn_weighted_context = (
            (source_hids * normalized_masked_attn_scores.unsqueeze(2))
            .contiguous()
            .sum(1)
        )

        return attn_weighted_context, normalized_masked_attn_scores.t()




[docs]class MultiheadAttention(PyTextIncrementalDecoderComponent):
    """
    Refer Attention is All You Need for more details.

    This is a simplified implementation of multihead attention
    optimized for exporting using torchscript. Usage of nn.Linear() instead of
    F.Linear() helps to quantize the linear layers.

    Query represents the output from last decoder step. Key and Values are obtained from
    encoder. Attention weights are obtained from the dot product of query and key.
    Attention weights multiplied by the value gives output.
    """

[docs]    class Config(ConfigBase):
        dropout: float = 0.0
        kdim: Optional[int] = None
        vdim: Optional[int] = None
        bias: bool = True


[docs]    @classmethod
    def from_config(cls, config, embed_dim, num_heads):
        return cls(embed_dim, num_heads, **config._asdict())


    def __init__(self, embed_dim, num_heads, dropout, kdim=None, vdim=None, bias=True):
        super().__init__()
        self.embed_dim = embed_dim
        self.kdim = embed_dim if kdim is None else kdim
        self.vdim = embed_dim if vdim is None else vdim

        self.q_proj = Linear(embed_dim, embed_dim, bias=bias)
        self.k_proj = Linear(self.kdim, embed_dim, bias=bias)
        self.v_proj = Linear(self.vdim, embed_dim, bias=bias)

        self.num_heads = num_heads
        self.dropout = nn.Dropout(dropout)
        self.head_dim = embed_dim // num_heads
        assert (
            self.head_dim * num_heads == self.embed_dim
        ), "embed_dim must be divisible by num_heads"
        self.scaling = self.head_dim ** -0.5

        self.out_proj = Linear(embed_dim, embed_dim, bias=bias)

[docs]    def forward(
        self,
        query: Tensor,
        key: Tensor,
        value: Tensor,
        key_padding_mask: Optional[Tensor],
        need_weights: bool,
        incremental_state: Optional[Dict[str, Tensor]] = None,
    ) -> Tuple[Tensor, Optional[Tensor]]:
        target_len, bsz, embed_dim = query.size()
        src_len = key.size(0)
        assert embed_dim == self.embed_dim, (
            str(embed_dim) + " != " + str(self.embed_dim)
        )
        assert key is not None
        assert value is not None

        if incremental_state is not None:
            prev_key = self._get_input_buffer(incremental_state, "prev_key")
        else:
            prev_key = None

        bsz_X_num_heads = bsz * self.num_heads

        q = self.q_proj(query)
        q *= self.scaling
        q = (
            q.contiguous()
            .view(target_len, bsz_X_num_heads, self.head_dim)
            .transpose(0, 1)
        )

        if prev_key is not None and incremental_state is not None:
            # This happens if its incremental decoding and prev time step has been
            # cached. This condition won't be true for the first step in
            # incremental decoding.
            k = prev_key.view(bsz_X_num_heads, -1, self.head_dim)

            prev_value = self._get_input_buffer(incremental_state, "prev_value")
            assert prev_value is not None

            v = prev_value.view(bsz_X_num_heads, -1, self.head_dim)

        else:
            # We will recompute key and value for all regular training and
            # for first step of incremental decoding
            k = self.k_proj(key)

            k = k.contiguous().view(-1, bsz_X_num_heads, self.head_dim).transpose(0, 1)

            v = self.v_proj(value)
            v = v.contiguous().view(-1, bsz_X_num_heads, self.head_dim).transpose(0, 1)

            # incremental state needs to be set only for the first decoder step
            # when prev_key and prev_value was not present in incremental_state
            if incremental_state is not None:
                self._set_input_buffer(
                    incremental_state,
                    "prev_key",
                    k.view(bsz, self.num_heads, -1, self.head_dim),
                )
                self._set_input_buffer(
                    incremental_state,
                    "prev_value",
                    v.view(bsz, self.num_heads, -1, self.head_dim),
                )
                key_padding_mask = self._get_input_buffer(
                    incremental_state, "prev_key_padding_mask"
                )
                if key_padding_mask is not None:
                    self._set_input_buffer(
                        incremental_state, "prev_key_padding_mask", key_padding_mask
                    )

        # q.size() : bsz_X_num_heads, target_len, self.head_dim
        assert list(k.size()) == [
            bsz_X_num_heads,
            src_len,
            self.head_dim,
        ], f"key.size() :{ k.size()} [ bsz_X_num_heads, src_len, self.head_dim] : [{bsz_X_num_heads}, {src_len}, {self.head_dim}]"

        attn_weights = torch.bmm(q, k.transpose(1, 2))
        # attn_weights.size() : bsz_X_num_heads, target_len, src_len

        # Don't attend to padding symbols
        if key_padding_mask is not None:
            attn_weights = attn_weights.view(bsz, self.num_heads, target_len, src_len)
            attn_weights = attn_weights.masked_fill(
                key_padding_mask.unsqueeze(1).unsqueeze(2), float("-inf")
            )
            attn_weights = attn_weights.view(bsz_X_num_heads, target_len, src_len)

        assert list(attn_weights.size()) == [bsz_X_num_heads, target_len, src_len]

        attn_weights = F.softmax(attn_weights, dim=-1)

        attn_probs = self.dropout(attn_weights)

        attn = torch.bmm(attn_probs, v)

        assert list(attn.size()) == [bsz_X_num_heads, target_len, self.head_dim]

        attn = attn.transpose(0, 1).contiguous().view(target_len, bsz, embed_dim)
        attn = self.out_proj(attn)

        if need_weights:
            attn_weights = attn_weights.view(
                bsz, self.num_heads, target_len, src_len
            ).transpose(1, 0)
            attn_weights_out = attn_weights.mean(dim=0)
        else:
            attn_weights_out = None

        return attn, attn_weights_out


[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, Tensor], new_order: Tensor
    ):
        """Reorder buffered internal state (for incremental generation)."""
        all_keys = ["prev_key", "prev_value", "prev_key_padding_mask"]
        # ARBABU : why do we need to reorder_incremental_state as encoder_out
        # is always the same?
        for key in all_keys:
            input_buffer = self._get_input_buffer(incremental_state, key)
            if input_buffer is not None:
                # During incremental decoding, all candidates will be along
                # the batch dimension. We pick top candidates
                input_buffer = input_buffer.index_select(0, new_order)
                self._set_input_buffer(incremental_state, key, input_buffer)


    def _get_input_buffer(self, incremental_state: Dict[str, Tensor], key: str):
        return self.get_incremental_state(incremental_state, key)

    def _set_input_buffer(
        self, incremental_state: Dict[str, Tensor], key: str, value: Tensor
    ):
        self.set_incremental_state(incremental_state, key, value)



[docs]class DecoupledMultiheadAttention(nn.Module):
    """
    Multiheaded Scaled Dot Product Attention. This function
    has the same exact signature as the one used in pytorch_translate
    with the added benefit of supporting torchscript
    """

    def __init__(
        self,
        embed_dim: int,
        context_dim: int,
        num_heads: int,
        dropout: float,
        unseen_mask=False,
        src_length_mask=True,
    ):
        super().__init__()
        assert embed_dim == context_dim
        d_model = embed_dim
        assert d_model % num_heads == 0

        if unseen_mask:
            raise NotImplementedError(
                "Unseen mask not supported with sequential decoding"
            )
        self._attn = MultiheadAttention(d_model, num_heads, dropout)
        self.use_src_length_mask = src_length_mask

[docs]    def forward(
        self,
        decoder_state: Tensor,
        source_hids: Tensor,
        src_len_mask: Optional[Tensor],
        squeeze: bool = True,
    ) -> Tuple[Tensor, Tensor]:
        """
        Computes MultiheadAttention with respect to either a vector
        or a tensor

        Inputs:
            decoder_state: (bsz x decoder_hidden_state_dim) or
                (bsz x T x decoder_hidden_state_dim)
            source_hids: srclen x bsz x context_dim
            src_lengths: bsz x 1, actual sequence lengths
            squeeze: Whether or not to squeeze on the time dimension.
                Even if decoder_state.dim() is 2 dimensional an
                explicit time step dimension will be unsqueezed.
        Outputs:
          [batch_size, max_src_len] if decoder_state.dim() == 2 & squeeze
            or
          [batch_size, 1, max_src_len] if decoder_state.dim() == 2 & !squeeze
            or
          [batch_size, T, max_src_len] if decoder_state.dim() == 3 & !squeeze
            or
          [batch_size, T, max_src_len] if decoder_state.dim() == 3 & squeeze & T != 1
            or
          [batch_size, max_src_len] if decoder_state.dim() == 3 & squeeze & T == 1
        """
        if decoder_state.dim() == 3:
            query = decoder_state
        elif decoder_state.dim() == 2:
            query = decoder_state.unsqueeze(1)
        else:
            raise ValueError("decoder state must be either 2 or 3 dimensional")
        query = query.transpose(0, 1)
        value = key = source_hids

        attn, attn_weights = self._attn.forward(
            query, key, value, key_padding_mask=src_len_mask, need_weights=True
        )
        # Need to satify torchscript here
        if attn_weights is None:
            raise NotImplementedError("")
        # attn.shape = T X bsz X embed_dim
        # attn_weights.shape = bsz X T X src_len

        attn_weights = attn_weights.transpose(0, 2)
        # attn_weights.shape = src_len X T X bsz

        if squeeze:
            attn = attn.squeeze(0)
            # attn.shape = squeeze(T) X bsz X embed_dim
            attn_weights = attn_weights.squeeze(1)
            # attn_weights.shape = src_len X squeeze(T) X bsz
            return attn, attn_weights
        return attn, attn_weights






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.base

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, Optional, Tuple

from pytext.config.module_config import ModuleConfig
from pytext.models.module import Module
from pytext.utils.usage import log_class_usage
from torch import Tensor, nn

from .utils import prepare_full_key


global_counter = 0


[docs]class PyTextSeq2SeqModule(Module):
    instance_id: str = None

    def __init__(self):
        super().__init__()
        self.assign_id()
        log_class_usage(__class__)

[docs]    def assign_id(self):
        global global_counter
        self.instance_id = ".".join([type(self).__name__, str(global_counter)])
        global_counter = global_counter + 1




[docs]class PyTextIncrementalDecoderComponent(PyTextSeq2SeqModule):
[docs]    def get_incremental_state(
        self, incremental_state: Dict[str, Tensor], key: str
    ) -> Optional[Tensor]:
        """Helper for getting incremental state for an nn.Module."""
        full_key = prepare_full_key(self.instance_id, key)

        if incremental_state is None or full_key not in incremental_state:
            return None
        return incremental_state[full_key]


[docs]    def set_incremental_state(
        self, incremental_state: Dict[str, Tensor], key: str, value
    ):
        """Helper for setting incremental state for an nn.Module."""
        if incremental_state is not None:
            full_key = prepare_full_key(self.instance_id, key)
            incremental_state[full_key] = value


[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, Tensor], new_order: Tensor
    ):
        pass




[docs]class PlaceholderIdentity(nn.Module):
[docs]    class Config(ModuleConfig):
        pass


[docs]    def forward(self, x, incremental_state: Optional[Dict[str, Tensor]] = None):
        return x




[docs]class PlaceholderAttentionIdentity(nn.Module):
[docs]    def forward(
        self,
        query,
        key,
        value,
        need_weights: bool = None,
        key_padding_mask: Optional[Tensor] = None,
        incremental_state: Optional[Dict[str, Tensor]] = None,
    ) -> Tuple[Tensor, Optional[Tensor]]:
        optional_attention: Optional[Tensor] = None
        return query, optional_attention


[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, Tensor], new_order: Tensor
    ):
        pass






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.contextual_intent_slot

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional

from pytext.data.tensorizers import SeqTokenTensorizer
from pytext.models.embeddings import EmbeddingList, WordEmbedding
from pytext.models.joint_model import IntentSlotModel
from pytext.models.module import create_module
from pytext.models.representations.contextual_intent_slot_rep import (
    ContextualIntentSlotRepresentation,
)


[docs]class ContextualIntentSlotModel(IntentSlotModel):
    """
    Joint Model for Intent classification and slot tagging with inputs of contextual
    information (sequence of utterances) and dictionary feature of the last utterance.

    Training data should include:
    doc_label (string): intent classification label of either the sequence of \
    utterances or just the last sentence
    word_label (string): slot tagging label of the last utterance in the format\
    of start_idx:end_idx:slot_label, multiple slots are separated by a comma
    text (list of string): sequence of utterances for training
    dict_feat (dict): a dict of features that contains the feature of each word\
    in the last utterance

    Following is an example of raw columns from training data:

    ==========  =======================================================================
    doc_label   reply-where
    word_label  10:20:restaurant_name
    text        ["dinner at 6?", "wanna try Tomi Sushi?"]
    dict_feat   {"tokenFeatList": [{"tokenIdx": 2, "features": {"poi:eatery": 0.66}},
                                   {"tokenIdx": 3, "features": {"poi:eatery": 0.66}}]}
    ==========  =======================================================================

    """

[docs]    class Config(IntentSlotModel.Config):
        class ModelInput(IntentSlotModel.Config.ModelInput):

            seq_tokens: Optional[
                SeqTokenTensorizer.Config
            ] = SeqTokenTensorizer.Config()

        inputs: ModelInput = ModelInput()
        seq_embedding: Optional[WordEmbedding.Config] = WordEmbedding.Config()
        representation: ContextualIntentSlotRepresentation.Config = (
            ContextualIntentSlotRepresentation.Config()
        )


[docs]    @classmethod
    def create_embedding(cls, config, tensorizers):
        word_emb = create_module(
            config.word_embedding,
            tensorizer=tensorizers["tokens"],
            init_from_saved_state=config.init_from_saved_state,
        )

        seq_emb_tensorizer = tensorizers["seq_tokens"]
        seq_emb = create_module(config.seq_embedding, tensorizer=seq_emb_tensorizer)
        return EmbeddingList(
            [EmbeddingList([word_emb], concat=True), seq_emb], concat=False
        )


[docs]    def vocab_to_export(self, tensorizers):
        return {
            "tokens_vals": list(tensorizers["tokens"].vocab),
            "seq_tokens_vals": list(tensorizers["seq_tokens"].vocab),
        }


[docs]    def get_export_input_names(self, tensorizers):
        return ["tokens_vals", "seq_tokens_vals", "tokens_lens", "seq_tokens_lens"]


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, seq_lens, _ = tensor_dict["tokens"]
        arranged_inputs = [tokens]
        seq_emb_inputs, _, seq_word_lens = tensor_dict.get("seq_tokens")
        arranged_inputs.append(seq_emb_inputs)
        arranged_inputs.append(seq_lens)
        arranged_inputs.append(seq_word_lens)
        return tuple(arranged_inputs)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.conv_decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math
from typing import Dict, List, Optional, Tuple, Union

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.config.module_config import ModuleConfig
from pytext.models.module import create_module
from pytext.models.seq_models.base import (
    PlaceholderAttentionIdentity,
    PlaceholderIdentity,
)
from pytext.models.seq_models.positional import (
    PostionalEmbedCombine,
    PostionalEmbedType,
    build_positional_embedding,
)
from pytext.models.seq_models.utils import Linear
from torch import Tensor
from torch.nn import LayerNorm

from .attention import MultiheadAttention
from .base import (
    PyTextIncrementalDecoderComponent,
    PyTextSeq2SeqModule,
    PlaceholderIdentity,
)
from .light_conv import LightweightConv
from .projection_layers import (
    DecoderWithLinearOutputProjection,
    DecoupledDecoderHead,
)
from .utils import extract_ontology_vocab


[docs]class LightConvDecoderLayer(PyTextSeq2SeqModule):
    class Config(ConfigBase):
        attention_dropout: float = 0.0
        decoder_attention_heads: int = 1
        self_attention_heads: int = 1
        decoder_conv_dim: int = 128
        decoder_conv_type: Union[
            LightweightConv.Config, PlaceholderIdentity.Config
        ] = LightweightConv.Config()
        attention_type: Union[
            MultiheadAttention.Config, None
        ] = MultiheadAttention.Config()
        self_attention_type: Optional[MultiheadAttention.Config] = None
        decoder_embed_dim: int = 128
        decoder_ffn_embed_dim: int = 512
        decoder_glu: bool = True
        decoder_normalize_before: bool = False
        dropout: float = 0.1
        input_dropout: float = 0.1
        relu_dropout: float = 0.0
        need_attention: bool = True
        convolution_type: str = "causal"

[docs]    @classmethod
    def from_config(cls, config, kernel_size):
        conv = create_module(
            config.decoder_conv_type,
            input_size=config.decoder_conv_dim,
            kernel_size=kernel_size,
            convolution_type=config.convolution_type,
        )
        if config.attention_type is not None:
            attention = create_module(
                config.attention_type,
                config.decoder_embed_dim,
                config.decoder_attention_heads,
            )
        else:
            attention = None
        if config.self_attention_type is not None:
            self_attention = create_module(
                config.self_attention_type,
                config.decoder_embed_dim,
                config.self_attention_heads,
            )
        else:
            self_attention = None
        return cls(
            **config._asdict(),
            conv=conv,
            self_attention=self_attention,
            attention=attention
        )


    def __init__(
        self,
        attention_dropout,
        decoder_attention_heads,
        self_attention_heads,
        decoder_conv_dim,
        # ARBABU: need to remove these two type parameters
        decoder_conv_type,
        attention_type,
        self_attention_type,
        decoder_embed_dim,
        decoder_ffn_embed_dim,
        decoder_glu,
        decoder_normalize_before,
        dropout,
        input_dropout,
        relu_dropout,
        need_attention,
        convolution_type,
        conv=None,
        self_attention=None,
        attention=None,
    ):
        super().__init__()
        self.embed_dim = decoder_embed_dim
        self.conv_dim = decoder_conv_dim
        if decoder_glu:
            self.linear1 = Linear(self.embed_dim, 2 * self.conv_dim)
            self.act = nn.GLU()
        else:
            self.linear1 = Linear(self.embed_dim, self.conv_dim)
            self.act = PlaceholderIdentity()
        self.conv = conv
        self.linear2 = Linear(self.conv_dim, self.embed_dim)

        self.dropout = dropout
        self.relu_dropout = relu_dropout
        self.input_dropout = input_dropout
        self.normalize_before = decoder_normalize_before
        self.conv_layer_norm = LayerNorm(self.embed_dim)

        if attention is None:
            self.no_encoder_attn = True
            self.encoder_attn = PlaceholderAttentionIdentity()
            self.encoder_attn_layer_norm = PlaceholderIdentity()
        else:
            self.no_encoder_attn = False
            self.encoder_attn = attention
            self.encoder_attn_layer_norm = LayerNorm(self.embed_dim)
        if self_attention is None:
            self.has_self_attn = False
            self.self_attn = PlaceholderAttentionIdentity()
        else:
            self.has_self_attn = True
            self.self_attn = self_attention
        self.fc1 = Linear(self.embed_dim, decoder_ffn_embed_dim)
        self.fc2 = Linear(decoder_ffn_embed_dim, self.embed_dim)

        self.final_layer_norm = LayerNorm(self.embed_dim)
        self.need_attn = need_attention

[docs]    def forward(
        self,
        x,
        encoder_out: Tensor,
        encoder_padding_mask: Optional[Tensor],
        decoder_padding_mask: Optional[Tensor],
        incremental_state: Optional[Dict[str, Tensor]],
    ):
        """
        Args:
            x (Tensor): input to the layer of shape `(seq_len, batch, embed_dim)`
            encoder_padding_mask (ByteTensor): binary ByteTensor of shape
                `(batch, src_len)` where padding elements are indicated by ``1``.

        Returns:
            encoded output of shape `(batch, src_len, embed_dim)`
        """
        residual = x
        normalize = self.maybe_layer_norm(before=True)
        if normalize:
            x = self.conv_layer_norm(x)
        if self.has_self_attn:
            x, _ = self.self_attn(
                x,
                key=x,
                value=x,
                key_padding_mask=decoder_padding_mask,
                need_weights=False,
                incremental_state=incremental_state,
            )
            x = residual + x
            residual = x
        x = F.dropout(x, p=self.input_dropout, training=self.training)
        x = self.linear1(x)
        x = self.act(x)
        if decoder_padding_mask is not None:
            x = x.masked_fill(decoder_padding_mask.transpose(0, 1).unsqueeze(2), 0)
        x = self.conv(x, incremental_state=incremental_state)
        x = self.linear2(x)
        x = F.dropout(x, p=self.dropout, training=self.training)
        x = residual + x
        normalize = self.maybe_layer_norm(after=True)
        if normalize:
            x = self.conv_layer_norm(x)

        attn: Optional[Tensor] = None
        if not self.no_encoder_attn:
            residual = x
            normalize = self.maybe_layer_norm(before=True)
            if normalize:
                x = self.encoder_attn_layer_norm(x)
            x, attn = self.encoder_attn(
                query=x,
                key=encoder_out,
                value=encoder_out,
                key_padding_mask=encoder_padding_mask,
                incremental_state=incremental_state,
                need_weights=(not self.training and self.need_attn),
            )
            x = F.dropout(x, p=self.dropout, training=self.training)
            x = residual + x
            normalize = self.maybe_layer_norm(after=True)
            if normalize:
                x = self.encoder_attn_layer_norm(x)

        residual = x
        normalize = self.maybe_layer_norm(before=True)
        if normalize:
            x = self.final_layer_norm(x)
        x = F.relu(self.fc1(x))
        x = F.dropout(x, p=self.relu_dropout, training=self.training)
        x = self.fc2(x)
        x = F.dropout(x, p=self.dropout, training=self.training)
        x = residual + x
        normalize = self.maybe_layer_norm(after=True)
        if normalize:
            x = self.final_layer_norm(x)
        return x, attn


[docs]    def maybe_layer_norm(self, before: bool = False, after: bool = False):
        """This a utility function which helps to control the layer norm behavior
        `before` and `after` specific components using one variable in config.
        If self.normalize_before is set to True, output is true only when `before`
        is True
        """
        assert before ^ after, "Incorrect usage"
        return after ^ self.normalize_before


[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, Tensor], new_order: Tensor
    ):
        self.self_attn.reorder_incremental_state(incremental_state, new_order)
        self.encoder_attn.reorder_incremental_state(incremental_state, new_order)
        self.conv.reorder_incremental_state(incremental_state, new_order)


[docs]    def extra_repr(self):
        return (
            "dropout={}, relu_dropout={}, input_dropout={}, normalize_before={}".format(
                self.dropout,
                self.relu_dropout,
                self.input_dropout,
                self.normalize_before,
            )
        )




[docs]class ConvDecoderConfig(ConfigBase):
    dropout: float = 0.1
    decoder_embed_dim: int = 128
    decoder_input_dim: int = 128
    decoder_output_dim: int = 128
    max_target_positions: int = 128
    decoder_learned_pos: bool = False
    no_token_positional_embeddings: bool = False
    positional_embedding_type: PostionalEmbedType = PostionalEmbedType.LEARNED
    combine_pos_embed: PostionalEmbedCombine = PostionalEmbedCombine.CONCAT
    decoder_normalize_before: bool = False



[docs]class LightConvDecoderBase(PyTextIncrementalDecoderComponent):
    class Config(ModuleConfig):
        decoder_config: ConvDecoderConfig = ConvDecoderConfig()
        layer_config: LightConvDecoderLayer.Config = LightConvDecoderLayer.Config()
        decoder_kernel_size_list: List[int] = [3, 7, 15]

[docs]    @classmethod
    def from_config(cls, config, tgt_dict, tgt_embedding):
        kernel_size_list = config.decoder_kernel_size_list
        layers = []
        for size in kernel_size_list:
            assert (
                config.decoder_config.decoder_embed_dim
                == config.layer_config.decoder_embed_dim
            )
            layers.append(create_module(config.layer_config, kernel_size=size))
        return cls(tgt_dict, tgt_embedding, layers, config.decoder_config)


    def __init__(self, target_dict, embed_tokens, layers, decoder_config):
        super().__init__()
        self.dropout = decoder_config.dropout

        input_embed_dim = embed_tokens.embedding_dim
        embed_dim = decoder_config.decoder_embed_dim
        output_embed_dim = decoder_config.decoder_output_dim

        padding_idx = target_dict.get_pad_index()
        self.max_target_positions = decoder_config.max_target_positions

        self.embed_tokens = embed_tokens
        self.embed_scale = math.sqrt(embed_dim)  # todo: try with input_embed_dim
        self.padding_idx = padding_idx

        self.no_token_positional_embeddings = (
            decoder_config.no_token_positional_embeddings
        )
        # creating this is also conditional
        self.project_in_dim = (
            Linear(input_embed_dim, embed_dim)
            if embed_dim != input_embed_dim
            else PlaceholderIdentity()
        )
        self.embed_layer_norm = LayerNorm(embed_dim)
        self.combine_pos_embed = decoder_config.combine_pos_embed.value
        self.embed_positions = build_positional_embedding(
            positional_embedding_type=decoder_config.positional_embedding_type,
            combine_pos_embed=decoder_config.combine_pos_embed,
            max_target_positions=decoder_config.max_target_positions,
            input_embed_dim=input_embed_dim,
            embed_dim=embed_dim,
            padding_idx=padding_idx,
            no_token_positional_embeddings=decoder_config.no_token_positional_embeddings,
        )

        self.layers = nn.ModuleList(layers)

        self.project_out_dim = (
            Linear(embed_dim, output_embed_dim, bias=False)
            if embed_dim != output_embed_dim
            else PlaceholderIdentity()
        )

        self.normalize = decoder_config.decoder_normalize_before
        if self.normalize:
            self.layer_norm = LayerNorm(embed_dim)
        else:
            self.layer_norm = PlaceholderIdentity()

[docs]    def forward_unprojected(
        self,
        prev_output_tokens: Tensor,
        encoder_out: Dict[str, Tensor],
        incremental_state: Optional[Dict[str, Tensor]] = None,
        timestep: Optional[int] = None,
    ) -> Tuple[Tensor, Dict[str, Tensor]]:
        output_dict: Dict[str, Tensor] = {}
        if incremental_state is not None:
            prev_output_tokens = prev_output_tokens[:, -1:]

        # embed tokens and positions
        x = self.embed_scale * self.embed_tokens([[prev_output_tokens]])

        if not self.no_token_positional_embeddings:
            # TODO : Verify incremental generation for AR mode
            x = self.pos_embed(x, prev_output_tokens)
        else:
            x = self.project_in_dim(x)

        x = self.embed_layer_norm(x)
        x = F.dropout(x, p=self.dropout, training=self.training)
        output_dict["decoder_layer_0"] = x.clone()

        # B x T x C -> T x B x C
        x = x.transpose(0, 1)

        last_layer_attn: Optional[Tensor] = None

        decoder_padding_mask = prev_output_tokens.eq(self.padding_idx)
        target_lengths = (~decoder_padding_mask).sum(dim=1)

        if not decoder_padding_mask.any():
            decoder_mask = None
        else:
            decoder_mask = decoder_padding_mask

        encoder = encoder_out["encoder_out"]
        encoder_mask: Optional[Tensor] = None
        if "encoder_mask" in encoder_out:
            encoder_mask = encoder_out["encoder_mask"]

        # decoder layers
        for idx, layer in enumerate(self.layers):
            encoder = encoder_out["encoder_out"]
            encoder_mask: Optional[Tensor] = None
            if "encoder_mask" in encoder_out:
                encoder_mask = encoder_out["encoder_mask"]
            x, last_layer_attn = layer(
                x, encoder, encoder_mask, decoder_mask, incremental_state
            )
            output_dict["decoder_layer_" + str(idx + 1)] = x.transpose(0, 1).clone()

        if self.normalize:
            x = self.layer_norm(x)

        # T x B x C -> B x T x C
        x = x.transpose(0, 1)

        x = self.project_out_dim(x)

        if last_layer_attn is not None:
            output_dict["attn_scores"] = last_layer_attn
        output_dict["target_lengths"] = target_lengths
        output_dict["decoder_mask"] = decoder_padding_mask

        for key in encoder_out.keys():
            output_dict[key] = encoder_out[key]

        return x, output_dict


[docs]    def pos_embed(self, x, src_tokens):
        # TODO : Positional embeddings needs to be tested in AR mode
        if self.combine_pos_embed == PostionalEmbedCombine.SUM.value:
            x = self.project_in_dim(x)
            return self._vanilla_transformer(x, src_tokens)
        elif self.combine_pos_embed == PostionalEmbedCombine.CONCAT.value:
            return self._concat_pos_embed(x, src_tokens)
        else:
            raise NotImplementedError("Method not supported")


    def _vanilla_transformer(self, x, src_tokens):
        x += self.embed_positions(src_tokens)
        return x

    def _concat_pos_embed(self, x, src_tokens):
        pos_embed = self.embed_positions(src_tokens)
        return torch.cat([x, pos_embed], dim=2)

[docs]    def max_positions(self):
        """Maximum output length supported by the decoder."""
        if self.no_token_positional_embeddings:
            return self.max_target_positions
        return min(self.max_target_positions, self.embed_positions.max_positions())


[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, Tensor], new_order: Tensor
    ):
        for layer in self.layers:
            layer.reorder_incremental_state(incremental_state, new_order)


[docs]    def get_probs(
        self, decoder_out: Tuple[Tensor, Dict[str, Tensor]]
    ) -> Tuple[Tensor, Tensor, Tensor]:
        return self.projection_layer.get_probs(decoder_out)




[docs]class LightConvDecoder(LightConvDecoderBase):
    def __init__(self, target_dict, embed_tokens, layers, decoder_config):
        super().__init__(target_dict, embed_tokens, layers, decoder_config)
        self.projection_layer = DecoderWithLinearOutputProjection(
            target_dict, target_dict, decoder_config.decoder_output_dim
        )

[docs]    def forward(
        self,
        prev_output_tokens: Tensor,
        encoder_out: Dict[str, Tensor],
        incremental_state: Optional[Dict[str, Tensor]] = None,
        timestep: Optional[int] = None,
    ) -> Tuple[Tensor, Dict[str, Tensor]]:
        hidden_decoder_output = self.forward_unprojected(
            prev_output_tokens, encoder_out, incremental_state, timestep
        )
        return self.projection_layer(
            encoder_out=encoder_out,
            decoder_out=hidden_decoder_output,
            incremental_state=incremental_state,
        )


[docs]    def get_probs(
        self, decoder_out: Tuple[Tensor, Dict[str, Tensor]]
    ) -> Tuple[Tensor, Tensor, Tensor]:
        return self.projection_layer.get_probs(decoder_out)




[docs]class LightConvDecoupledDecoder(LightConvDecoderBase):
    class Config(ModuleConfig):
        decoder_config: ConvDecoderConfig = ConvDecoderConfig()
        layer_config: LightConvDecoderLayer.Config = LightConvDecoderLayer.Config()
        decoder_kernel_size_list: List[int] = [3, 7, 15]
        decoder_layers: int = 3
        decoupled_attention_heads: int = 1
        ontology_generation_only: bool = False
        model_output_logprob: bool = True

    def __init__(
        self,
        target_dict,
        embed_tokens,
        layers,
        decoder_config,
        ontology_generation_only,
        decoupled_attention_heads,
        model_output_logprob,
    ):
        super().__init__(target_dict, embed_tokens, layers, decoder_config)
        fixed_generation_vocab = None
        if ontology_generation_only:
            fixed_generation_vocab = extract_ontology_vocab(target_dict)
        self.projection_layer = DecoupledDecoderHead(
            target_dict,
            target_dict,
            out_embed_dim=decoder_config.decoder_output_dim,
            encoder_hidden_dim=decoder_config.decoder_input_dim,
            pointer_attention_heads=decoupled_attention_heads,
            fixed_generation_vocab=fixed_generation_vocab,
            model_output_logprob=model_output_logprob,
        )

[docs]    def forward(
        self,
        prev_output_tokens: Tensor,
        encoder_out: Dict[str, Tensor],
        incremental_state: Optional[Dict[str, Tensor]] = None,
        timestep: Optional[int] = None,
    ) -> Tuple[Tensor, Dict[str, Tensor]]:
        hidden_decoder_output = self.forward_unprojected(
            prev_output_tokens, encoder_out, incremental_state, timestep
        )
        return self.projection_layer(
            encoder_out=encoder_out,
            decoder_out=hidden_decoder_output,
            incremental_state=incremental_state,
        )


[docs]    @classmethod
    def from_config(cls, config, tgt_dict, tgt_embedding):
        kernel_size_list = config.decoder_kernel_size_list
        layers = []
        for size in kernel_size_list:
            assert (
                config.decoder_config.decoder_embed_dim
                == config.layer_config.decoder_embed_dim
            )
            layers.append(create_module(config.layer_config, kernel_size=size))
        return cls(
            tgt_dict,
            tgt_embedding,
            layers,
            config.decoder_config,
            config.ontology_generation_only,
            config.decoupled_attention_heads,
            config.model_output_logprob,
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.conv_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math
from typing import Dict, List, Optional, Union

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.config.module_config import ModuleConfig
from pytext.models.module import create_module
from pytext.models.representations.transformer.positional_embedding import (
    PositionalEmbedding,
)
from pytext.models.seq_models.base import (
    PlaceholderAttentionIdentity,
    PlaceholderIdentity,
)
from pytext.models.seq_models.positional import (
    PostionalEmbedCombine,
    PostionalEmbedType,
    SinusoidalPositionalEmbedding,
)
from torch import Tensor
from torch.nn import LayerNorm

from .attention import MultiheadAttention
from .base import PyTextSeq2SeqModule, PlaceholderIdentity
from .light_conv import LightweightConv
from .nar_modules import NAREncoderUtility
from .utils import Linear


[docs]class LightConvEncoderLayer(PyTextSeq2SeqModule):
    class Config(ConfigBase):
        dropout: float = 0.1
        encoder_conv_dim: int = 128
        encoder_conv_type: Union[
            LightweightConv.Config, PlaceholderIdentity.Config
        ] = LightweightConv.Config()
        self_attention_type: Optional[MultiheadAttention.Config] = None
        encoder_embed_dim: int = 128
        encoder_ffn_embed_dim: int = 512
        self_attention_heads: int = 2
        encoder_glu: bool = True
        encoder_normalize_before: bool = False
        input_dropout: float = 0.1
        relu_dropout: float = 0.0
        convolution_type: str = "non-causal"

[docs]    @classmethod
    def from_config(cls, config, kernel_size):
        conv = create_module(
            config.encoder_conv_type,
            input_size=config.encoder_conv_dim,
            kernel_size=kernel_size,
            convolution_type="non-causal",
        )
        if config.self_attention_type is not None:
            self_attention = create_module(
                config.self_attention_type,
                config.encoder_embed_dim,
                config.self_attention_heads,
            )
        else:
            self_attention = None
        return cls(**config._asdict(), conv=conv, self_attention=self_attention)


    def __init__(
        self,
        dropout,
        encoder_conv_dim,
        encoder_conv_type,
        self_attention_type,
        encoder_embed_dim,
        encoder_ffn_embed_dim,
        self_attention_heads,
        encoder_glu,
        encoder_normalize_before,
        input_dropout,
        relu_dropout,
        convolution_type,
        conv=None,
        self_attention=None,
    ):
        super().__init__()
        self.embed_dim = encoder_embed_dim
        self.conv_dim = encoder_conv_dim

        if encoder_glu:
            self.linear1 = Linear(self.embed_dim, 2 * self.conv_dim)
            self.act = nn.GLU()
        else:
            self.linear1 = Linear(self.embed_dim, self.conv_dim)
            self.act = None
        self.conv = conv
        self.linear2 = Linear(self.conv_dim, self.embed_dim)
        self.dropout = dropout
        self.relu_dropout = relu_dropout
        self.input_dropout = input_dropout
        self.normalize_before = encoder_normalize_before
        self.fc1 = Linear(self.embed_dim, encoder_ffn_embed_dim)
        self.fc2 = Linear(encoder_ffn_embed_dim, self.embed_dim)

        self.layer_norm1 = LayerNorm(self.embed_dim)
        self.layer_norm2 = LayerNorm(self.embed_dim)
        if self_attention is None:
            self.has_self_attn = False
            self.self_attn = PlaceholderAttentionIdentity()
        else:
            self.has_self_attn = True
            self.self_attn = self_attention

[docs]    def forward(self, x, encoder_padding_mask: Optional[Tensor] = None):
        """
        Args:
            x (Tensor): input to the layer of shape `(seq_len, batch, embed_dim)`
            encoder_padding_mask (ByteTensor): binary ByteTensor of shape
                `(batch, src_len)` where padding elements are indicated by ``1``.

        Returns:
            encoded output of shape `(batch, src_len, embed_dim)`
        """
        residual = x

        normalize = self.maybe_layer_norm(before=True)
        if normalize:
            x = self.layer_norm1(x)
        if self.has_self_attn:
            x, _ = self.self_attn(
                query=x,
                key=x,
                value=x,
                key_padding_mask=encoder_padding_mask,
                incremental_state=None,
                need_weights=False,
            )
            x = residual + x
            residual = x
        x = F.dropout(x, p=self.input_dropout, training=self.training)
        x = self.linear1(x)
        x = self.act(x)
        if encoder_padding_mask is not None:
            x = x.masked_fill(encoder_padding_mask.transpose(0, 1).unsqueeze(2), 0)
        x = self.conv(x)
        x = self.linear2(x)
        x = F.dropout(x, p=self.dropout, training=self.training)
        x = residual + x

        normalize = self.maybe_layer_norm(after=True)
        if normalize:
            x = self.layer_norm1(x)

        residual = x
        normalize = self.maybe_layer_norm(before=True)
        if normalize:
            x = self.layer_norm2(x)
        x = F.relu(self.fc1(x))
        x = F.dropout(x, p=self.relu_dropout, training=self.training)
        x = self.fc2(x)
        x = F.dropout(x, p=self.dropout, training=self.training)
        x = residual + x

        normalize = self.maybe_layer_norm(after=True)
        if normalize:
            x = self.layer_norm2(x)
        return x


[docs]    def maybe_layer_norm(self, before: bool = False, after: bool = False):
        assert before ^ after, "Incorrect arguments"
        return after ^ self.normalize_before


[docs]    def extra_repr(self):
        return "dropout={}, relu_dropout={}, input_dropout={}, normalize_before={}".format(  # noqa
            self.dropout, self.relu_dropout, self.input_dropout, self.normalize_before
        )




[docs]class ConvEncoderConfig(ConfigBase):
    dropout: float = 0.1
    encoder_learned_pos: bool = False
    encoder_normalize_before: bool = False
    max_source_positions: int = 1024
    max_target_positions: int = 100
    no_token_positional_embeddings: bool = False
    positional_embedding_type: PostionalEmbedType = PostionalEmbedType.LEARNED
    combine_pos_embed: PostionalEmbedCombine = PostionalEmbedCombine.CONCAT
    encoder_embed_dim: Optional[int] = 128
    embedding_dim: Optional[int] = 128



[docs]class LightConvEncoder(PyTextSeq2SeqModule, NAREncoderUtility):
    class Config(ModuleConfig):
        encoder_config: ConvEncoderConfig = ConvEncoderConfig()
        layer_config: LightConvEncoderLayer.Config = LightConvEncoderLayer.Config()
        encoder_kernel_size_list: List[int] = [3, 7, 15]
        compression_dim: Optional[int] = 128

[docs]    @classmethod
    def from_config(cls, config, src_dict, src_embedding):
        kernel_size_list = config.encoder_kernel_size_list
        layers = []
        for size in kernel_size_list:
            assert (
                config.encoder_config.encoder_embed_dim
                == config.layer_config.encoder_embed_dim
            )
            layers.append(create_module(config.layer_config, kernel_size=size))
        return cls(src_dict, src_embedding, layers, config.encoder_config)


    def __init__(self, dictionary, embed_tokens, layers, encoder_config):
        super().__init__()
        self.dropout = encoder_config.dropout

        input_embed_dim = embed_tokens.embedding_dim
        self.padding_idx = dictionary.get_pad_index()
        self.max_source_positions = encoder_config.max_source_positions

        self.embed_scale = math.sqrt(input_embed_dim)  # todo: try with input_embed_dim
        self.no_token_positional_embeddings = (
            encoder_config.no_token_positional_embeddings
        )
        # creating this is also conditional
        self.project_in_dim = (
            Linear(input_embed_dim, encoder_config.encoder_embed_dim)
            if encoder_config.encoder_embed_dim != input_embed_dim
            else PlaceholderIdentity()
        )
        self.embed_layer_norm = LayerNorm(encoder_config.encoder_embed_dim)

        self.combine_pos_embed = encoder_config.combine_pos_embed.value
        if encoder_config.combine_pos_embed == PostionalEmbedCombine.SUM:
            pos_embed_dim = encoder_config.encoder_embed_dim
        elif encoder_config.combine_pos_embed == PostionalEmbedCombine.CONCAT:
            pos_embed_dim = encoder_config.encoder_embed_dim - input_embed_dim
        else:
            raise NotImplementedError

        if not encoder_config.no_token_positional_embeddings:
            if encoder_config.positional_embedding_type == PostionalEmbedType.LEARNED:
                self.embed_positions = PositionalEmbedding(
                    encoder_config.max_source_positions,
                    pos_embed_dim,
                    self.padding_idx,
                )
            elif (
                encoder_config.positional_embedding_type
                == PostionalEmbedType.SINUSOIDAL
                or encoder_config.positional_embedding_type == PostionalEmbedType.HYBRID
            ):
                self.embed_positions = SinusoidalPositionalEmbedding(
                    pos_embed_dim,
                    self.padding_idx,
                    init_size=encoder_config.max_source_positions,
                    learned_embed=encoder_config.positional_embedding_type
                    == PostionalEmbedType.HYBRID,
                )
            else:
                raise NotImplementedError("Positional embedding type not supported")
        else:
            self.embed_positions = PlaceholderIdentity()

        self.layers = nn.ModuleList(layers)

        self.normalize = encoder_config.encoder_normalize_before
        if self.normalize:
            self.layer_norm = LayerNorm(input_embed_dim)
        else:
            self.layer_norm = PlaceholderIdentity()

[docs]    def forward(
        self, src_tokens: Tensor, src_embeddings: Tensor, src_lengths: Tensor
    ) -> Dict[str, Tensor]:
        output_dict: Dict[str, Tensor] = {}

        # embed tokens and positions
        x = self.embed_scale * src_embeddings
        if not self.no_token_positional_embeddings:
            x = self.pos_embed(x, src_tokens)
        else:
            x = self.project_in_dim(x)

        x = self.embed_layer_norm(x)
        x = F.dropout(x, p=self.dropout, training=self.training)
        output_dict["encoder_layer_0"] = x.clone()

        # B x T x C -> T x B x C
        x = x.transpose(0, 1)

        # Compute padding mask
        encoder_padding_mask = src_tokens.eq(self.padding_idx)  # B x T
        if (
            not encoder_padding_mask.any()
        ):  # Setting to None helps us avoid some masking operations later.
            # Different name is used to avoid some torchscript type checks
            encoder_mask = None
        else:
            encoder_mask = encoder_padding_mask

        # Encoder layers
        for idx, layer in enumerate(self.layers):
            x = layer(x, encoder_mask)
            output_dict["encoder_layer_" + str(idx + 1)] = x.transpose(0, 1).clone()

        if self.normalize:
            x = self.layer_norm(x)

        output_dict["src_tokens"] = src_tokens  # B x T
        if src_lengths is not None:
            output_dict["src_lengths"] = src_lengths
        output_dict["encoder_out"] = x  # T x B x C
        if encoder_mask is not None:
            output_dict["encoder_mask"] = encoder_mask  # B x T
        return output_dict


[docs]    def reorder_encoder_out(self, encoder_out: Dict[str, Tensor], new_order: Tensor):
        encoder = encoder_out["encoder_out"]
        encoder = encoder.index_select(1, new_order)
        output_dict = {"encoder_out": encoder}

        output_dict["src_tokens"] = encoder_out["src_tokens"].index_select(0, new_order)
        padding_mask = encoder_out.get("encoder_mask", None)
        if padding_mask is not None:
            padding_mask = padding_mask.index_select(0, new_order)
            output_dict["encoder_mask"] = padding_mask
        return output_dict


[docs]    def pos_embed(self, x, src_tokens):
        if self.combine_pos_embed == PostionalEmbedCombine.SUM.value:
            x = self.project_in_dim(x)
            return self._vanilla_transformer(x, src_tokens)
        elif self.combine_pos_embed == PostionalEmbedCombine.CONCAT.value:
            return self._concat_pos_embed(x, src_tokens)
        else:
            raise NotImplementedError("Method not supported")


    def _vanilla_transformer(self, x, src_tokens):
        x += self.embed_positions(src_tokens)
        return x

    def _concat_pos_embed(self, x, src_tokens):
        pos_embed = self.embed_positions(src_tokens)
        return torch.cat([x, pos_embed], dim=2)

[docs]    def max_positions(self):
        """Maximum input length supported by the encoder."""
        if self.no_token_positional_embeddings:
            return self.max_source_positions
        return min(self.max_source_positions, self.embed_positions.max_positions())


[docs]    def tile_encoder_out(
        self, tile_size: int, encoder_out: Dict[str, Tensor]
    ) -> Dict[str, Tensor]:
        tiled_out = torch.jit.annotate(Dict[str, Tensor], {})

        x = encoder_out["encoder_out"]
        new_x = x.repeat(1, tile_size, 1)
        tiled_out["encoder_out"] = new_x

        if "encoder_mask" in encoder_out:
            new_encoder_mask = encoder_out["encoder_mask"].repeat(tile_size, 1)
            tiled_out["encoder_mask"] = new_encoder_mask
        if "src_tokens" in encoder_out:
            tiled_out["src_tokens"] = encoder_out["src_tokens"].repeat(tile_size, 1)
        if "src_lengths" in encoder_out:
            tiled_out["src_lengths"] = encoder_out["src_lengths"].repeat(tile_size, 1)

        return tiled_out


[docs]    def extra_repr(self):
        s = "dropout={}, embed_scale={}, normalize={}".format(
            self.dropout, self.embed_scale, self.normalize
        )
        return s






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.conv_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Optional, Dict, Union, Tuple

from pytext.config import ConfigBase
from pytext.models.module import create_module
from torch import Tensor

from .base import PyTextSeq2SeqModule
from .conv_decoder import LightConvDecoder, LightConvDecoupledDecoder
from .conv_encoder import LightConvEncoder


[docs]class CNNModel(PyTextSeq2SeqModule):
    class Config(ConfigBase):
        encoder: LightConvEncoder.Config = LightConvEncoder.Config()
        decoder: Union[
            LightConvDecoder.Config, LightConvDecoupledDecoder.Config
        ] = LightConvDecoder.Config()

[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        src_dict,
        source_embedding,
        tgt_dict,
        target_embedding,
        dict_embedding=None,
    ):
        cls.validate_config(config)
        encoder = create_module(config.encoder, src_dict, source_embedding)
        decoder = create_module(config.decoder, tgt_dict, target_embedding)
        return cls(encoder, decoder, source_embedding)


    def __init__(self, encoder, decoder, source_embedding):
        super().__init__()
        self.encoder = encoder
        self.decoder = decoder
        self.source_embeddings = source_embedding

[docs]    def forward(
        self,
        src_tokens: Tensor,
        additional_features: List[List[Tensor]],
        src_lengths,
        prev_output_tokens,
        src_subword_begin_indices: Optional[Tensor] = None,
    ) -> Tuple[Tensor, Dict[str, Tensor]]:
        # embed tokens
        embeddings = self.source_embeddings([[src_tokens]] + additional_features)

        encoder_out = self.encoder(src_tokens, embeddings, src_lengths=src_lengths)
        decoder_out = self.decoder(prev_output_tokens, encoder_out=encoder_out)
        return decoder_out


[docs]    def get_normalized_probs(self, net_output, log_probs, sample=None):
        return self.decoder.get_normalized_probs(net_output, log_probs, sample)


[docs]    def max_decoder_positions(self):
        return max(self.encoder.max_positions(), self.decoder.max_positions())


[docs]    def get_embedding_module(self):
        return self.source_embeddings


[docs]    @classmethod
    def validate_config(cls, config):
        assert (
            config.encoder.encoder_config.max_target_positions
            <= config.decoder.decoder_config.max_target_positions
        )




[docs]class DecoupledCNNModel(CNNModel):
    class Config(CNNModel.Config):
        encoder: LightConvEncoder.Config = LightConvEncoder.Config()
        decoder: LightConvDecoupledDecoder.Config = LightConvDecoupledDecoder.Config()





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.light_conv

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, Optional

import torch.jit
import torch.nn as nn
from pytext.config import ConfigBase
from torch import Tensor

from .base import PyTextIncrementalDecoderComponent
from .utils import unfold1d


[docs]class LightweightConv(PyTextIncrementalDecoderComponent):
    class Config(ConfigBase):
        num_heads: int = 2
        weight_softmax: bool = False
        bias: bool = True

[docs]    @classmethod
    def from_config(cls, config, input_size, kernel_size, convolution_type):
        return cls(input_size, kernel_size, convolution_type, **config._asdict())


    def __init__(
        self,
        input_size,
        kernel_size,
        # ARBABU TODO : convert this to a enum
        convolution_type: str,
        num_heads,
        weight_softmax,
        bias,
    ):
        super().__init__()
        self.input_size = input_size
        self.kernel_size = kernel_size
        if convolution_type == "non-causal":
            padding_l = (
                kernel_size // 2
                if kernel_size % 2 == 1
                else ((kernel_size - 1) // 2, kernel_size // 2)
            )
        elif convolution_type == "causal":
            padding_l = kernel_size - 1
        else:
            raise Exception("Convolution type not supported")
        self.padding_l = padding_l
        self.num_heads = num_heads
        self.weight_softmax = weight_softmax

        self.weight = nn.Parameter(torch.Tensor(num_heads, 1, kernel_size))

        self.has_bias = bias
        if bias:
            self.bias = nn.Parameter(torch.Tensor(input_size).view(1, 1, -1))
        else:
            self.bias = nn.Parameter(torch.Tensor())

        self.reset_parameters()

[docs]    def reset_parameters(self):
        nn.init.xavier_uniform_(self.weight)
        if self.has_bias:
            nn.init.constant_(self.bias, 0.0)


[docs]    def forward(self, x, incremental_state: Optional[Dict[str, Tensor]] = None):
        """Assuming the input, x, of the shape T x B x C and producing an output in the shape T x B x C
        args:
            x: Input of shape T x B x C, i.e. (timesteps, batch_size, input_size)
            incremental_state: A dict to keep the state
        """

        output = self._forward_unfolded(x, incremental_state)

        if self.has_bias:
            output = output + self.bias
        return output


    def _forward_unfolded(
        self, x, incremental_state: Optional[Dict[str, Tensor]] = None
    ):
        """The conventional implementation of convolutions.
        Unfolding the input by having a window shifting to the right."""
        T, B, C = x.size()
        K, H = self.kernel_size, self.num_heads
        R = C // H
        assert R * H == C == self.input_size

        weight = self.weight.view(H, K)
        if incremental_state is not None:
            input_buffer = self._get_input_buffer(incremental_state)
            if input_buffer is not None:
                x_unfold = torch.cat([input_buffer, x.unsqueeze(3)], dim=3)
            else:
                # First decoder step
                x_unfold = x.unsqueeze(3).clone()
            if self.kernel_size > 1:
                self._set_input_buffer(
                    incremental_state, x_unfold[:, :, :, -self.kernel_size + 1 :]
                )
            x_unfold = x_unfold.view(T * B * H, R, -1)
        else:
            # unfold the input: T x B x C --> T' x B x C x K
            x_unfold = unfold1d(x, self.kernel_size, self.padding_l, 0.0)
            x_unfold = x_unfold.view(T * B * H, R, K)

        if incremental_state is not None:
            weight = weight[:, -(x_unfold.size(2)) :]
            K = weight.size(1)

        weight = (
            weight.view(1, H, K).expand(T * B, H, K).contiguous().view(T * B * H, K, 1)
        )

        output = torch.bmm(x_unfold, weight)  # T*B*H x R x 1
        output = output.view(T, B, C)
        return output

[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, Tensor], new_order: Tensor
    ):
        input_buffer = self._get_input_buffer(incremental_state)
        if input_buffer is not None:
            input_buffer = input_buffer.index_select(1, new_order)
            self._set_input_buffer(incremental_state, input_buffer)


    def _get_input_buffer(self, incremental_state: Dict[str, Tensor]):
        return self.get_incremental_state(incremental_state, "input_buffer")

    def _set_input_buffer(
        self, incremental_state: Dict[str, Tensor], new_buffer: Tensor
    ):
        return self.set_incremental_state(incremental_state, "input_buffer", new_buffer)

[docs]    def extra_repr(self):
        s = "{}, kernel_size={}, padding_l={}, num_heads={}, weight_softmax={}, bias={}".format(
            self.input_size,
            self.kernel_size,
            self.padding_l,
            self.num_heads,
            self.weight_softmax,
            self.has_bias,
        )
        return s






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.mask_generator

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from enum import Enum
from typing import Dict, Optional, Tuple

import torch
from pytext.config import ConfigBase
from pytext.models.module import Module
from pytext.torchscript.vocab import ScriptVocabulary
from torch import Tensor
from torch.quantization import float_qparams_weight_only_qconfig
from torch.quantization import (
    prepare,
    convert,
)


[docs]class BeamRankingAlgorithm(Enum):

    LENGTH_CONDITIONED_RANK: str = "LENGTH_CONDITIONED_RANK"
    LENGTH_CONDITIONED_RANK_MUL: str = "LENGTH_CONDITIONED_RANK_MUL"
    AVERAGE_TOKEN_LPROB: str = "AVERAGE_TOKEN_LPROB"
    TOKEN_LPROB: str = "TOKEN_LPROB"
    LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB: str = (
        "LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB"
    )
    LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB_MULTIPLIED: str = (
        "LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB_MULTIPLIED"
    )
    LEN_ONLY: str = "LEN_ONLY"



# Sum of token prob and length prob
[docs]def length_conditioned_rank(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    return token_lprob + length_lprob



# Sum of token prob + length * length_prob
[docs]def length_conditioned_rank_mul(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    return token_lprob + target_lengths * length_lprob



# Sum of token prod
[docs]def token_prob(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    return token_lprob



# Only length_prob
[docs]def length(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    return length_lprob



# Avg token prob
[docs]def avg_token_lprob(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    avg_log_prob = token_lprob / target_lengths.to(token_lprob.dtype)
    return avg_log_prob



# Avg token prob + length prob
[docs]def length_conditioned_avg_lprob_rank(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    avg_token_lprob_tensor = avg_token_lprob(token_lprob, length_lprob, target_lengths)
    return avg_token_lprob_tensor + length_lprob



# Avg token prob + len * length_prob
[docs]def length_conditioned_avg_lprob_rank_mul(
    token_lprob: torch.Tensor, length_lprob: torch.Tensor, target_lengths: torch.Tensor
) -> torch.Tensor:
    avg_token_lprob_tensor = avg_token_lprob(token_lprob, length_lprob, target_lengths)
    return avg_token_lprob_tensor + target_lengths * length_lprob



[docs]def get_beam_ranking_function(ranking_algorithm: BeamRankingAlgorithm):
    if ranking_algorithm == BeamRankingAlgorithm.LENGTH_CONDITIONED_RANK:
        return length_conditioned_rank
    elif ranking_algorithm == BeamRankingAlgorithm.LENGTH_CONDITIONED_RANK_MUL:
        return length_conditioned_rank_mul
    elif ranking_algorithm == BeamRankingAlgorithm.AVERAGE_TOKEN_LPROB:
        return avg_token_lprob
    elif (
        ranking_algorithm == BeamRankingAlgorithm.LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB
    ):
        return length_conditioned_avg_lprob_rank
    elif (
        ranking_algorithm
        == BeamRankingAlgorithm.LENGTH_CONDITIONED_AVERAGE_TOKEN_LPROB_MULTIPLIED
    ):
        return length_conditioned_avg_lprob_rank_mul
    elif ranking_algorithm == BeamRankingAlgorithm.TOKEN_LPROB:
        return token_prob
    elif ranking_algorithm == BeamRankingAlgorithm.LEN_ONLY:
        return length
    else:
        raise Exception(f"Unknown ranking algorithm {ranking_algorithm}")



[docs]def prepare_masked_target_for_lengths(
    beam: Tensor, mask_idx: int, pad_idx: int, length_beam_size: int = 1
) -> Tuple[Tensor, Tensor]:
    # beam : bsz X beam_size
    max_len = beam.max().item()
    bsz = beam.size(0)
    # length_mask[sample_length] will give a row vector of sample_length+1 ones
    # and rest zeros
    length_mask = torch.triu(
        torch.ones(max_len, max_len, device=beam.device, dtype=beam.dtype),
        diagonal=1,
    )
    beam_indices = beam - 1
    length_mask = length_mask[beam_indices.reshape(-1)].reshape(
        bsz, length_beam_size, max_len
    )
    tgt_tokens = torch.zeros(
        bsz, length_beam_size, max_len, device=beam.device, dtype=beam.dtype
    ).fill_(mask_idx)
    tgt_tokens = (1 - length_mask) * tgt_tokens + length_mask * pad_idx
    tgt_tokens = tgt_tokens.view(bsz * length_beam_size, max_len)
    return tgt_tokens, length_mask



[docs]class EmbedQuantizeType(Enum):
    BIT_8 = "8bit"
    BIT_4 = "4bit"
    NONE = "None"



[docs]class MaskedSequenceGenerator(Module):
    class Config(ConfigBase):
        beam_size: int = 3
        quantize: bool = True
        embed_quantize: EmbedQuantizeType = EmbedQuantizeType.NONE
        use_gold_length: bool = False
        force_eval_predictions: bool = True
        generate_predictions_every: int = 1
        beam_ranking_algorithm: BeamRankingAlgorithm = (
            BeamRankingAlgorithm.LENGTH_CONDITIONED_RANK
        )
        clip_target_length: bool = False
        # We use a quardratic formula to generate the max target length
        #   min(targetlen_cap, targetlen_a*x^2 + targetlen_b*x + targetlen_c)
        targetlen_cap: int = 30
        targetlen_a: float = 0
        targetlen_b: float = 2
        targetlen_c: float = 2

[docs]    @classmethod
    def from_config(
        cls,
        config,
        model,
        length_prediction,
        trg_vocab,
        quantize=False,
        embed_quantize=False,
    ):
        return cls(
            config,
            model,
            length_prediction,
            trg_vocab,
            config.beam_size,
            config.use_gold_length,
            config.beam_ranking_algorithm,
            quantize,
            config.embed_quantize,
        )


    def __init__(
        self,
        config,
        model,
        length_prediction_model,
        trg_vocab,
        beam_size,
        use_gold_length,
        beam_ranking_algorithm,
        quantize,
        embed_quantize,
    ):
        super().__init__()
        if quantize:
            self.model = torch.quantization.quantize_dynamic(
                model,
                {torch.nn.Linear: torch.quantization.per_channel_dynamic_qconfig},
                dtype=torch.qint8,
                inplace=False,
            )
            # embedding quantization
            if embed_quantize != EmbedQuantizeType.NONE:

                # 8-bit embedding quantization
                if embed_quantize == EmbedQuantizeType.BIT_8:
                    ## identify nn.Embedding
                    for module in self.model.modules():
                        if isinstance(module, torch.nn.Embedding):
                            module.qconfig = float_qparams_weight_only_qconfig

                    prepare(self.model, inplace=True)
                    convert(self.model, inplace=True)

                # 4-bit embedding quantization
                elif embed_quantize == EmbedQuantizeType.BIT_4:
                    raise NotImplementedError(
                        "4bit embedding quantization not yet supported"
                    )
                else:
                    raise NotImplementedError(
                        "Embedding Quantization should be either 8bit or 4bit"
                    )

            self.length_prediction_model = torch.quantization.quantize_dynamic(
                length_prediction_model,
                {torch.nn.Linear: torch.quantization.per_channel_dynamic_qconfig},
                dtype=torch.qint8,
                inplace=False,
            )
        else:
            self.model = model
            self.length_prediction_model = length_prediction_model

        self.trg_vocab = ScriptVocabulary(
            list(trg_vocab),
            pad_idx=trg_vocab.get_pad_index(),
            bos_idx=trg_vocab.get_bos_index(-1),
            eos_idx=trg_vocab.get_eos_index(-1),
            mask_idx=trg_vocab.get_mask_index(),
        )
        self.length_beam_size = beam_size
        self.use_gold_length = use_gold_length
        self.beam_ranking_algorithm = get_beam_ranking_function(
            ranking_algorithm=beam_ranking_algorithm
        )
        self.clip_target_length = config.clip_target_length
        self.targetlen_cap = config.targetlen_cap
        self.targetlen_a = config.targetlen_a
        self.targetlen_b = config.targetlen_b
        self.targetlen_c = config.targetlen_c

[docs]    def get_encoder_out(
        self,
        src_tokens: Tensor,
        dict_feats: Optional[Tuple[Tensor, Tensor, Tensor]],
        contextual_embed: Optional[Tensor],
        char_feats: Optional[Tensor],
        src_subword_begin_indices: Optional[Tensor],
        src_lengths: Tensor,
        src_index_tokens: Optional[Tensor] = None,
    ) -> Dict[str, Tensor]:
        embedding_input = [[src_tokens]]
        if dict_feats is not None:
            embedding_input.append(list(dict_feats))
        if contextual_embed is not None:
            embedding_input.append([contextual_embed])
        if char_feats is not None:
            embedding_input.append([char_feats])
        embeddings = self.model.source_embeddings(embedding_input)
        encoder_out = self.model.encoder(
            src_tokens, embeddings, src_lengths=src_lengths
        )

        if src_index_tokens is not None:
            encoder_out["src_index_tokens"] = src_index_tokens

        return encoder_out


[docs]    def forward(
        self,
        src_tokens: Tensor,
        dict_feats: Optional[Tuple[Tensor, Tensor, Tensor]],
        contextual_embed: Optional[Tensor],
        char_feats: Optional[Tensor],
        src_lengths: Tensor,
        src_subword_begin_indices: Optional[Tensor] = None,
        target_lengths: Optional[Tensor] = None,
        beam_size: Optional[int] = None,
        src_index_tokens: Optional[Tensor] = None,
    ) -> Tuple[Tensor, Tensor, Tensor, Tensor]:
        encoder_out = self.get_encoder_out(
            src_tokens=src_tokens,
            dict_feats=dict_feats,
            contextual_embed=contextual_embed,
            char_feats=char_feats,
            src_subword_begin_indices=src_subword_begin_indices,
            src_lengths=src_lengths,
            src_index_tokens=src_index_tokens,
        )
        encoder_mask: Optional[Tensor] = None
        if "encoder_mask" in encoder_out:
            encoder_mask = encoder_out["encoder_mask"]
        predicted_tgt_length, _ = self.length_prediction_model(
            encoder_out["encoder_out"], encoder_mask
        )
        if beam_size is not None and beam_size != self.length_beam_size:
            self.length_beam_size = beam_size
        if self.clip_target_length:
            beam_vals, beam = predicted_tgt_length.topk(self.length_beam_size, dim=1)
            len_clips = self.get_clip_length(src_lengths)
            len_clips = len_clips.reshape(-1, 1).repeat(1, self.length_beam_size)
            acceptable_lens_mask = torch.le(beam, len_clips)

            beam = beam * acceptable_lens_mask + torch.logical_not(
                acceptable_lens_mask
            ) * torch.ones_like(beam, dtype=beam.dtype, device=beam.device)

            beam_vals = beam_vals * acceptable_lens_mask + torch.logical_not(
                acceptable_lens_mask
            ) * torch.full(
                beam_vals.size(),
                float("-inf"),
                dtype=beam_vals.dtype,
                device=beam_vals.device,
            )
        else:
            beam_vals, beam = predicted_tgt_length.topk(self.length_beam_size, dim=1)

        # make sure no beams are 0 (integration test)
        beam[beam == 0] += 1
        length_prob = torch.gather(predicted_tgt_length, 1, beam)

        if self.use_gold_length:
            assert target_lengths is not None
            beam = target_lengths.reshape(-1, 1)
            self.length_beam_size = 1
            length_prob = torch.ones(beam.size(), device=target_lengths.device)

        tgt_tokens, length_mask = prepare_masked_target_for_lengths(
            beam,
            self.trg_vocab.mask_idx,
            self.trg_vocab.pad_idx,
            self.length_beam_size,
        )
        bsz = src_tokens.size(0)
        max_len = tgt_tokens.size(1)

        tiled_encoder_out = self.model.encoder.prepare_for_nar_inference(
            self.length_beam_size, encoder_out
        )

        # OneStep Generation
        pad_mask = tgt_tokens.eq(self.trg_vocab.pad_idx)

        tgt_tokens, token_probs = self.generate_non_autoregressive(
            tiled_encoder_out, tgt_tokens
        )
        tgt_tokens[pad_mask] = torch.tensor(
            self.trg_vocab.pad_idx, device=tgt_tokens.device
        ).long()
        token_probs[pad_mask] = torch.tensor(
            1.0, device=token_probs.device, dtype=token_probs.dtype
        )
        token_probs = token_probs.view(bsz, self.length_beam_size, max_len).log()
        lprobs = token_probs.sum(-1)
        hypotheses = tgt_tokens.view(bsz, self.length_beam_size, max_len)
        lprobs = lprobs.view(bsz, self.length_beam_size)
        tgt_lengths = (1 - length_mask).sum(-1)

        hyp_score = self.beam_ranking_algorithm(
            token_lprob=lprobs, length_lprob=length_prob, target_lengths=tgt_lengths
        )
        sorted_scores, indices = torch.sort(hyp_score, dim=-1, descending=True)

        all_indices = torch.arange(bsz).unsqueeze(-1)
        hypotheses = hypotheses[all_indices, indices]
        return hypotheses, beam, sorted_scores.exp(), token_probs


[docs]    def get_clip_length(self, src_lengths: Tensor):
        predicted = (
            torch.tensor(
                self.targetlen_a, dtype=src_lengths.dtype, device=src_lengths.device
            )
            * src_lengths
            * src_lengths
            + torch.tensor(
                self.targetlen_b, dtype=src_lengths.dtype, device=src_lengths.device
            )
            * src_lengths
            + torch.tensor(
                self.targetlen_c, dtype=src_lengths.dtype, device=src_lengths.device
            )
        )
        capped = torch.min(
            predicted,
            torch.tensor(
                self.targetlen_cap, dtype=src_lengths.dtype, device=src_lengths.device
            ),
        )
        return capped


[docs]    @torch.jit.export
    def generate_hypo(
        self, tensors: Dict[str, Tensor]
    ) -> Tuple[Tuple[Tensor, Tensor], Tensor]:
        """
        Generates hypotheses using beam search, also returning their scores

        Inputs:
            - tensors: dictionary containing needed tensors for generation

        Outputs:
            - (hypos, lens): tuple of Tensors
                - hypos: Tensor of shape (batch_size, beam_size, MAX) containing the generated tokens. MAX refers to the longest sequence in batch.
                - lens: Tensor of shape (batch_size, beam_size) containing generated sequence lengths
            - _hypo_scores: Tensor of shape (batch_size, beam_size) containing the scores for each generated sequence
        """
        actual_src_tokens = tensors["src_tokens"]
        dict_feats: Optional[Tuple[Tensor, Tensor, Tensor]] = None
        contextual_embed: Optional[Tensor] = None
        char_feats: Optional[Tensor] = None

        if "dict_tokens" in tensors:
            dict_feats = (
                tensors["dict_tokens"],
                tensors["dict_weights"],
                tensors["dict_lengths"],
            )

        if "contextual_embed" in tensors:
            contextual_embed = tensors["contextual_embed"]

        if "char_feats" in tensors:
            char_feats = tensors["char_feats"]

        hypos, lens, hypo_scores, _token_probs = self.forward(
            actual_src_tokens,
            dict_feats,
            contextual_embed,
            char_feats,
            tensors["src_lengths"],
            src_subword_begin_indices=tensors.get("src_subword_begin_indices"),
            target_lengths=tensors["target_lengths"],
            beam_size=self.length_beam_size,
            src_index_tokens=tensors.get("src_index_tokens"),
        )
        return (hypos, lens), hypo_scores


[docs]    def generate_non_autoregressive(self, encoder_out: Dict[str, Tensor], tgt_tokens):
        decoder_out_tuple = self.model.decoder(tgt_tokens, encoder_out)
        tgt_tokens, token_probs, _ = self.model.decoder.get_probs(decoder_out_tuple)
        return tgt_tokens, token_probs






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.nar_length

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Optional, Tuple

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.config.module_config import Activation
from pytext.config.module_config import ModuleConfig
from pytext.models.module import Module, create_module
from pytext.optimizer import get_activation
from torch import Tensor

from .light_conv import LightweightConv


[docs]def mean(rep: Tensor, padding_mask: Optional[Tensor]):
    rep_sum = rep.sum(dim=1)  # B x T x C => B x C
    if padding_mask is not None:
        lengths = (~padding_mask).sum(dim=1).reshape(-1, 1)
    else:
        bsz, max_token_len, _embed_dim = rep.size()
        lengths = torch.full(
            (bsz, 1), max_token_len, dtype=torch.long, device=rep.device
        )

    return rep_sum / lengths



[docs]def pool(pooling_type: str, words: Tensor, encoder_padding_mask: Optional[Tensor]):
    # input dims: bsz * seq_len * num_filters
    if pooling_type == "mean":
        return mean(words, encoder_padding_mask)
    elif pooling_type == "max":
        return words.max(dim=1)[0]
    elif pooling_type == "none":
        return words
    else:
        raise NotImplementedError



[docs]class ConvLengthPredictionModule(Module):
    class Config(ModuleConfig):
        conv_dim: int = 128
        max_target_positions: int = 128
        length_dropout: float = 0.2
        kernel_sizes: List[int] = [3]
        glu: bool = True
        activation: Activation = Activation.GLU
        convolution_type: LightweightConv.Config = LightweightConv.Config()
        pooling_type: str = "mean"  # PoolingType.MEAN

    def __init__(
        self,
        embed_dim: int,
        conv_dim: int,
        max_target_positions: int,
        length_dropout: float,
        glu: bool,
        activation,
        pooling_type,
        conv_layers,
    ):
        super().__init__()
        self.length_dropout = length_dropout
        self.conv_layers = nn.ModuleList(conv_layers)
        self.glu = glu
        if glu:
            self.linear1 = nn.Linear(embed_dim, 2 * conv_dim)
        else:
            self.linear1 = nn.Linear(embed_dim, conv_dim)
        self.linear2 = nn.Linear(conv_dim, embed_dim)
        self.activation = get_activation(activation, dim=2)
        self.pooling_type = pooling_type
        self.lengths_pred = nn.Linear(embed_dim, max_target_positions)

[docs]    def forward(self, x: Tensor, encoder_padding_mask: Optional[Tensor] = None):
        for conv in self.conv_layers:
            residual = x
            x = self.linear1(x)
            x = self.activation(x)
            if encoder_padding_mask is not None:
                x = x.masked_fill(encoder_padding_mask.transpose(0, 1).unsqueeze(2), 0)
            # Input to conv() is T x B x C
            x = conv(x)
            x = self.linear2(x)
            x = F.dropout(x, p=self.length_dropout, training=self.training)
            x = residual + x
        if encoder_padding_mask is not None:
            x = x.masked_fill(encoder_padding_mask.transpose(0, 1).unsqueeze(2), 0)
        x = x.transpose(0, 1)  # T x B x C => B x T x C
        x = F.relu(x)
        lengths_enc = pool(self.pooling_type, x, encoder_padding_mask)
        predicted_lengths_logits = self.lengths_pred(lengths_enc)
        predicted_lengths = F.log_softmax(predicted_lengths_logits, dim=-1)
        return predicted_lengths, predicted_lengths_logits


[docs]    @classmethod
    def from_config(cls, config: Config, embed_dim: int):
        conv_layers = []
        for kernel_size in config.kernel_sizes:
            conv_layers.append(
                create_module(
                    config.convolution_type,
                    input_size=config.conv_dim,
                    kernel_size=kernel_size,
                    convolution_type="non-causal",
                )
            )

        return cls(
            embed_dim,
            config.conv_dim,
            config.max_target_positions,
            config.length_dropout,
            config.glu,
            config.activation,
            config.pooling_type,
            conv_layers,
        )




[docs]class MaskedLengthPredictionModule(Module):
    class Config(ModuleConfig):
        length_hidden_dim: int = 128
        max_target_positions: int = 128
        length_dropout: float = 0.2

    def __init__(
        self,
        embed_dim: int,
        length_hidden_dim: int,
        max_target_positions: int,
        length_dropout: float,
    ):
        super().__init__()
        self.lengths_linear = nn.Linear(embed_dim, length_hidden_dim)
        self.lengths_pred = nn.Linear(length_hidden_dim, max_target_positions)
        self.length_dropout = length_dropout

[docs]    def forward(
        self, x: torch.Tensor, encoder_padding_mask: Optional[torch.Tensor] = None
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        if encoder_padding_mask is not None:
            x = x.masked_fill(encoder_padding_mask.transpose(0, 1).unsqueeze(2), 0)
        avg_enc = mean(x.transpose(0, 1), encoder_padding_mask)
        lengths_enc = self.lengths_linear(avg_enc)
        lengths_enc = F.relu(lengths_enc)
        lengths_enc = F.dropout(
            lengths_enc, p=self.length_dropout, training=self.training
        )
        predicted_lengths_logits = self.lengths_pred(lengths_enc)
        # Softmax operations should be done in 32 bits when running
        # in FP16
        predicted_lengths = F.log_softmax(predicted_lengths_logits.float(), dim=-1).to(
            predicted_lengths_logits.dtype
        )
        return predicted_lengths, predicted_lengths_logits


[docs]    @classmethod
    def from_config(cls, config: Config, embed_dim: int):
        return cls(
            embed_dim,
            config.length_hidden_dim,
            config.max_target_positions,
            config.length_dropout,
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.nar_modules

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict

import torch
from torch import Tensor


[docs]class NAREncoderUtility:
[docs]    def prepare_for_nar_inference(
        self, length_beam_size: int, encoder_out: Dict[str, Tensor]
    ) -> Dict[str, Tensor]:
        """
        During masked NAR inference, multiple lengths are predicted for each
        item in the batch. Hence tiling has to be done in such a way that all new
        rows related to each item should be placed together. This is the assumption
        that we are following in the rest of the nar generation code.
        Eg:
        [row1, row2, row3] should be tiled as
        [row1, row1, row1, row2, row2, row2, row3, row3, row3]
        NOT [row1, row2, row3, row1, row2, row3, row1, row2, row3]
        """
        tiled_out = torch.jit.annotate(Dict[str, Tensor], {})
        bsz = encoder_out["encoder_out"].size(1)
        x = encoder_out["encoder_out"]
        new_x = (
            x.unsqueeze(2)
            .repeat(1, 1, length_beam_size, 1)
            .view(-1, bsz * length_beam_size, x.size(-1))
        )
        tiled_out["encoder_out"] = new_x

        if "encoder_mask" in encoder_out:
            new_encoder_mask = (
                encoder_out["encoder_mask"]
                .unsqueeze(1)
                .repeat(1, length_beam_size, 1)
                .view(bsz * length_beam_size, -1)
            )
            tiled_out["encoder_mask"] = new_encoder_mask

        if "src_tokens" in encoder_out:
            new_src_tokens = (
                encoder_out["src_tokens"]
                .unsqueeze(1)
                .repeat(1, length_beam_size, 1)
                .view(bsz * length_beam_size, -1)
            )
            tiled_out["src_tokens"] = new_src_tokens

        if "src_subword_begin_indices" in encoder_out:
            new_src_subword_begin_indices = (
                encoder_out["src_subword_begin_indices"]
                .unsqueeze(1)
                .repeat(1, length_beam_size, 1)
                .view(bsz * length_beam_size, -1)
            )
            tiled_out["src_subword_begin_indices"] = new_src_subword_begin_indices

        if "src_lengths" in encoder_out:
            new_src_lengths = (
                encoder_out["src_lengths"]
                .reshape(bsz, 1)
                .unsqueeze(0)
                .repeat(1, length_beam_size, 1)
                .view(bsz * length_beam_size, -1)
            )
            tiled_out["src_lengths"] = new_src_lengths

        if "src_index_tokens" in encoder_out:
            new_src_tokens = (
                encoder_out["src_index_tokens"]
                .unsqueeze(1)
                .repeat(1, length_beam_size, 1)
                .view(bsz * length_beam_size, -1)
            )
            tiled_out["src_index_tokens"] = new_src_tokens

        return tiled_out






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.nar_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, Tuple, Union

import torch
from pytext.config import ConfigBase
from pytext.config.component import create_loss
from pytext.data.utils import Vocabulary
from pytext.loss import (
    StructuredLoss,
    NARSequenceLoss,
    NARSamplewiseSequenceLoss,
)
from pytext.models.output_layers import OutputLayerBase


[docs]class NARSeq2SeqOutputLayer(OutputLayerBase):
    """Non-autoregressive seq2seq output layer."""

    class Config(ConfigBase):
        loss: Union[
            NARSequenceLoss.Config, NARSamplewiseSequenceLoss.Config
        ] = NARSequenceLoss.Config()

[docs]    @classmethod
    def from_config(cls, config: Config, vocab: Vocabulary):
        return cls(
            vocab._vocab, create_loss(config.loss, ignore_index=vocab.get_pad_index())
        )


[docs]    def get_loss(
        self,
        model_outputs: Tuple[torch.Tensor, Dict[str, torch.Tensor]],
        targets: Tuple[Tuple[torch.Tensor, torch.Tensor], torch.Tensor],
        context: Dict[str, Any] = None,
        reduce=True,
    ) -> Tuple[torch.Tensor, Dict[str, torch.Tensor]]:
        """
        label_logits: B x T x V_1
        label_targets: B x T
        length_logits: B x V_2
        length_targets: B
        """

        label_logits, output_dict = model_outputs
        length_logits = output_dict["predicted_tgt_lengths"]
        (_, label_targets), length_targets = targets

        # Structured losses require access to sequences in each batch, so don't
        # flatten logits and targets for these.
        if not isinstance(self.loss_fn.label_loss_fn.label_loss_fn, StructuredLoss):
            label_logits = label_logits.view(-1, label_logits.size(-1))  # (B x T) x V
            label_targets = label_targets.view(-1)  # (B x T)

        loss, two_losses = self.loss_fn(
            label_logits,
            label_targets,
            length_logits,
            length_targets,
            reduce,
        )
        return loss, two_losses






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.positional

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math
from enum import Enum
from typing import Dict, Optional

import torch
import torch.nn as nn
import torch.nn.functional as F
from pytext.models.representations.transformer.positional_embedding import (
    PositionalEmbedding,
)
from pytext.models.seq_models.base import PlaceholderIdentity
from pytext.models.seq_models.base import (
    PlaceholderIdentity,
)
from torch import Tensor

from .utils import make_positions


[docs]class PostionalEmbedType(Enum):
    LEARNED = "learned"
    SINUSOIDAL = "sinusoidal"
    HYBRID = "hybrid"



[docs]class PostionalEmbedCombine(Enum):
    SUM = "sum"
    CONCAT = "concat"



[docs]def get_sinusoidal_embedding(num_embeddings: int, embedding_dim: int, padding_idx: int):
    """Build sinusoidal embeddings.

    This matches the implementation in tensor2tensor, but differs slightly
    from the description in Section 3.5 of "Attention Is All You Need".
    """
    half_dim = embedding_dim // 2
    emb = math.log(10000) / (half_dim - 1)
    emb = torch.exp(torch.arange(half_dim, dtype=torch.float) * -emb)
    emb = torch.arange(num_embeddings, dtype=torch.float).unsqueeze(1) * emb.unsqueeze(
        0
    )
    emb = torch.cat([torch.sin(emb), torch.cos(emb)], dim=1).view(num_embeddings, -1)
    if embedding_dim % 2 == 1:
        # zero pad
        emb = torch.cat([emb, torch.zeros(num_embeddings, 1)], dim=1)

    # Positions < padding_idx are ignored and won't be used.
    emb[padding_idx, :] = 0
    return emb



[docs]class SinusoidalPositionalEmbedding(nn.Module):
    """This module produces sinusoidal positional embeddings of any length.

    Padding symbols are ignored.
    """

    def __init__(self, embedding_dim, padding_idx, init_size=124, learned_embed=False):
        super().__init__()
        self.embedding_dim = embedding_dim
        self.padding_idx = padding_idx
        if not learned_embed:
            self.sinusoidal_embedding_dim = embedding_dim
            self.learned_embed = learned_embed
            self.learned_embedding = PlaceholderIdentity()
        else:
            assert embedding_dim % 2 == 0
            self.sinusoidal_embedding_dim = embedding_dim // 2
            self.learned_embedding = nn.Embedding(
                init_size, embedding_dim // 2, padding_idx
            )
            self.learned_embed = learned_embed
        self.weights = nn.Parameter(
            get_sinusoidal_embedding(
                init_size, self.sinusoidal_embedding_dim, padding_idx
            )
        )
        self.weights.requires_grad = False

[docs]    def forward(
        self,
        input,
        incremental_state: Optional[Dict[str, Tensor]] = None,
        timestep: Optional[int] = None,
    ):
        """Input is expected to be of size [bsz x seqlen]."""
        bsz, seq_len = input.size()
        max_pos = self.padding_idx + 1 + seq_len
        assert max_pos < self.weights.size(
            0
        ), f"max_pos :{max_pos}, self.weights.size(0): {self.weights.size(0)}"

        if incremental_state is not None:
            # Positions is the same for every token when decoding a single step
            # Either its timestep + 1 or len(prev_tokens)
            pos = timestep if timestep is not None else seq_len
            assert pos != 0, "Position cannot start from 0"
            return self.weights[self.padding_idx + pos, :].expand(bsz, 1, -1)

        positions = make_positions(input, self.padding_idx)
        sinusoidal_embedding = (
            self.weights.index_select(0, positions.view(-1))
            .view(bsz, seq_len, -1)
            .detach()
        )
        if self.learned_embed:
            learned_embedding = self.learned_embedding(positions)
            embed_out = torch.cat([sinusoidal_embedding, learned_embedding], dim=-1)
        else:
            embed_out = sinusoidal_embedding
        return embed_out


[docs]    def max_positions(self):
        """Maximum number of supported positions."""
        return int(1e5)  # an arbitrary large number




[docs]class LearnedPositionalEmbedding(nn.Embedding):
    """
    This module learns positional embeddings up to a fixed maximum size.
    Padding ids are ignored by either offsetting based on padding_idx
    or by setting padding_idx to None and ensuring that the appropriate
    position ids are passed to the forward function.
    """

    def __init__(self, num_embeddings: int, embedding_dim: int, padding_idx: int):
        super().__init__(num_embeddings, embedding_dim, padding_idx)
        if self.padding_idx is not None:
            self.max_positions = self.num_embeddings - self.padding_idx - 1
        else:
            self.max_positions = self.num_embeddings

[docs]    def forward(
        self,
        input: Tensor,
        incremental_state: Optional[Dict[str, Dict[str, Optional[Tensor]]]] = None,
        positions: Optional[Tensor] = None,
    ):
        """Input is expected to be of size [bsz x seqlen]."""
        assert (positions is None) or (
            self.padding_idx is None
        ), "If positions is pre-computed then padding_idx should not be set."

        if positions is None:
            if incremental_state is not None:
                # positions is the same for every token when decoding a single step
                # Without the int() cast, it doesn't work in some cases when exporting to ONNX
                positions = torch.zeros(
                    (1, 1), device=input.device, dtype=input.dtype
                ).fill_(int(self.padding_idx + input.size(1)))
            else:
                positions = make_positions(input, self.padding_idx)
        return F.embedding(
            positions,
            self.weight,
            self.padding_idx,
            self.max_norm,
            self.norm_type,
            self.scale_grad_by_freq,
            self.sparse,
        )




[docs]def build_positional_embedding(
    positional_embedding_type: PostionalEmbedType,
    combine_pos_embed: PostionalEmbedCombine,
    max_target_positions: int,
    input_embed_dim: int,
    embed_dim: int,
    padding_idx: int,
    no_token_positional_embeddings: bool,
):
    if combine_pos_embed == PostionalEmbedCombine.SUM:
        pos_embed_dim = embed_dim
    elif combine_pos_embed == PostionalEmbedCombine.CONCAT:
        pos_embed_dim = embed_dim - input_embed_dim
    else:
        raise NotImplementedError
    if not no_token_positional_embeddings:
        if positional_embedding_type == PostionalEmbedType.LEARNED:
            return PositionalEmbedding(
                max_target_positions,
                pos_embed_dim,
                padding_idx,
            )
        elif (
            positional_embedding_type == PostionalEmbedType.SINUSOIDAL
            or positional_embedding_type == PostionalEmbedType.HYBRID
        ):
            return SinusoidalPositionalEmbedding(
                pos_embed_dim,
                padding_idx,
                init_size=max_target_positions,
                learned_embed=positional_embedding_type == PostionalEmbedType.HYBRID,
            )
        else:
            raise NotImplementedError("Positional embedding type not supported")
    else:
        return PlaceholderIdentity()





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.projection_layers

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, Optional, Tuple

import torch
import torch.nn.functional as F
from pytext.models.seq_models.utils import Linear
from torch import Tensor, nn

from .attention import DecoupledMultiheadAttention
from .utils import verify_encoder_out


[docs]class DecoderWithLinearOutputProjection(nn.Module):
    """Simple linear projection from the hidden vector to
    vocab.
    """

    def __init__(self, src_dict, dst_dict, out_embed_dim=512, *args, **kwargs):
        super().__init__()
        self.linear_projection = Linear(out_embed_dim, len(dst_dict))
        self.reset_parameters()

[docs]    def reset_parameters(self):
        nn.init.uniform_(self.linear_projection.weight, -0.1, 0.1)
        nn.init.zeros_(self.linear_projection.bias)


[docs]    def forward(
        self,
        encoder_out: Dict[str, Tensor],
        decoder_out: Tuple[Tensor, Dict[str, Tensor]],
        incremental_state: Optional[Dict[str, Tensor]] = None,
    ):
        x, others = decoder_out
        logits = self.linear_projection(x)
        return logits, others


[docs]    @torch.jit.export
    def get_probs(
        self, decoder_out: Tuple[Tensor, Dict[str, Tensor]]
    ) -> Tuple[Tensor, Tensor, Tensor]:
        logits, output_dict = decoder_out
        # Any large reductions such as softmax should occur in
        # 32 bits
        probs = F.softmax(logits.float(), dim=-1).to(logits.dtype)
        max_probs, idx = probs.max(dim=-1)
        return idx, max_probs, probs




[docs]class DecoupledDecoderHead(nn.Module):
    fixed_generation_vocab_expanded = torch.jit.Final[Tensor]

    def __init__(
        self,
        src_dict,
        dst_dict,
        out_embed_dim=512,
        encoder_hidden_dim=None,
        pointer_attention_heads=1,
        fixed_generation_vocab=None,
        attention_dropout=0.2,
        model_output_logprob=True,
    ):
        super().__init__()
        self.linear_projection = nn.Linear(
            out_embed_dim,
            len(fixed_generation_vocab) if fixed_generation_vocab else len(dst_dict),
        )
        self.num_embeddings = len(dst_dict)
        self.pointer_projection = nn.Linear(encoder_hidden_dim, out_embed_dim)
        self.pointer_prob_map = nn.Linear(out_embed_dim + out_embed_dim, 1)
        self.pointer_attention = DecoupledMultiheadAttention(
            out_embed_dim,
            out_embed_dim,
            pointer_attention_heads,
            src_length_mask=False,
            dropout=attention_dropout,
        )
        self.fixed_vocab = not (fixed_generation_vocab is None)
        if self.fixed_vocab:
            assert isinstance(
                fixed_generation_vocab, list
            ), "List of indices is what is expected for fixed_generation_vocab"
            self.fixed_generation_vocab_expanded: Tensor = (
                torch.tensor(fixed_generation_vocab, dtype=torch.long)
                .unsqueeze(0)
                .unsqueeze(0)
            )
        else:
            # make TorchScript happy
            self.fixed_generation_vocab_expanded: Tensor = torch.zeros([1])

        self.register_buffer(
            "fixed_generation_vocab_expanded_buffer",
            self.fixed_generation_vocab_expanded,
        )
        self.model_output_logprob = model_output_logprob

[docs]    def forward(
        self,
        encoder_out: Dict[str, Tensor],
        decoder_out: Tuple[Tensor, Dict[str, Tensor]],
        incremental_state: Optional[Dict[str, Tensor]] = None,
    ) -> Tuple[Tensor, Dict[str, Tensor]]:
        """
        Variables for Shape comments
        ----------------------------------
        B: Batch
        T_src: Length of source sequence
        T_trg: Length of target seuqence
        C: hidden dimension
        V_ont: Size of ontology vocabulary
        V_trg: Size of full target vocabulary
        """
        self.verify_encoder_out(encoder_out)

        # `encoder_outs`: T_src x B x C
        encoder_outs = encoder_out["encoder_out"]

        encoder_mask: Optional[Tensor] = None
        if "encoder_mask" in encoder_out:
            # `encoder_mask`: B x T_src
            encoder_mask = encoder_out["encoder_mask"]

        # `src_tokens`: B x T_src
        src_tokens = self.get_pointer_src_tokens(encoder_out)

        # The line below will have to be uncommented once ELMo/dictfeat is supported
        # src_tokens = pytorch_translate_utils.get_source_tokens_tensor(src_tokens)

        # `x`: B x T_trg x C
        x, output_dict = decoder_out

        # `logits`: B x T_trg x V_ontology
        logits = self.linear_projection(x)  # B x T_trg x V_ontology

        # compute softmax generation probability over the fixed vocabulary
        # softmax in 32 bits
        # `optional_fixed_logits` B x T_trg x V_ontology
        optional_fixed_logits = F.softmax(logits.float(), dim=2).to(logits.dtype)
        if self.fixed_vocab:
            # we know have to project to the full vocab size in order
            # to get the mixture of probability distributions right.

            # create the a zero matrix over the full vocabulary
            # `optional_fixed_logits_1`: B x T_trg x V_trg
            optional_fixed_logits_1 = torch.zeros(
                (logits.size(0), logits.size(1), self.num_embeddings),
                device=logits.device,
                dtype=logits.dtype,
            )

            # Expand the fixed vocabulary over the sequence
            # `fixed_expanded`: B x T_trg x V_ontology
            fixed_expanded = self.fixed_generation_vocab_expanded_buffer.repeat(
                logits.size(0), logits.size(1), 1
            )

            # Expand ontology scores to the zero matrix over the full vocabulary
            optional_fixed_logits_1.scatter_add_(
                2, fixed_expanded, optional_fixed_logits
            )
            optional_fixed_logits = optional_fixed_logits_1

        # `encoder_outs`: T_src x B x C
        encoder_outs = self.pointer_projection(encoder_outs)

        # `cur_src_attn`: T_trg x B x C
        # `calc_src_attn_scores`: T_src, T_trg, B
        cur_src_attn, calc_src_attn_scores = self.pointer_attention(
            x, encoder_outs, encoder_mask, False
        )

        # `cur_src_attn`: B x T_trg x C
        cur_src_attn = cur_src_attn.transpose(0, 1)

        # `calc_src_attn_scores`: B x T_trg x T_src
        calc_src_attn_scores = calc_src_attn_scores.transpose(0, 2)

        # compute generation probability per token
        # `prob`: B x T_trg x C
        prob = torch.sigmoid(self.pointer_prob_map(torch.cat([cur_src_attn, x], dim=2)))

        # create zero matrix over the full vocabulary for
        # the copy scores
        # `vocab_attn_scores`: B x T_trg x V_trg
        vocab_attn_scores = torch.zeros(
            optional_fixed_logits.size(0),
            optional_fixed_logits.size(1),
            optional_fixed_logits.size(2),
            device=optional_fixed_logits.device,
            dtype=optional_fixed_logits.dtype,
        )

        # expand source tokens over the target sequence
        # `src_tokens_expanded`: B x T_trg x T_src
        src_tokens_expanded = src_tokens.unsqueeze(1).repeat(
            1, logits.size(1), 1
        )  # B x T_trg x T_src

        # calc_src_attn_scores are already probabilities

        # add copy probabilities to appropriate vocab indexes
        # in `vocab_attn_scores` matrix
        # `vocab_attn_scores`: B x T_trg x V_trg
        vocab_attn_scores.scatter_add_(2, src_tokens_expanded, calc_src_attn_scores)

        # Mix probabilities for copying tokens and generating tokens
        # `explicit_copy_probs`: B x T_trg x V_trg
        explicit_copy_probs = (
            prob * optional_fixed_logits + (1 - prob) * vocab_attn_scores
        )
        # full support occurs if not self.fixed_vocab otherwise not.
        # Taking log(0) = -inf which should not be an issue as long as the loss
        # does not touch it, which it shoudln't. If loss is nan then it's not a
        # straightforward copy task
        if self.model_output_logprob:
            model_out = (explicit_copy_probs + 1e-7).log()
        else:
            model_out = explicit_copy_probs + 1e-7
        return model_out, output_dict


[docs]    @torch.jit.export
    def get_probs(
        self, decoder_out: Tuple[Tensor, Dict[str, Tensor]]
    ) -> Tuple[Tensor, Tensor, Tensor]:
        model_out, output_dict = decoder_out
        if self.model_output_logprob:
            probs = model_out.exp()
            max_probs, idx = probs.max(dim=-1)
        else:
            max_probs, idx = model_out.max(dim=-1)
        return idx, max_probs, model_out


[docs]    def get_pointer_src_tokens(self, encoder_out: Dict[str, Tensor]) -> torch.Tensor:
        return encoder_out["src_tokens"]


[docs]    def verify_encoder_out(self, encoder_out: Dict[str, Tensor]):
        verify_encoder_out(encoder_out, ["encoder_out", "src_tokens"])






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.rnn_decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Optional, Tuple

import torch
import torch.nn.functional as F
from fairseq import utils as fairseq_utils
from pytext.config import ConfigBase
from pytext.models.seq_models.base import PyTextSeq2SeqModule
from pytext.utils.usage import log_class_usage
from torch import nn

from .attention import DotAttention
from .base import PlaceholderIdentity, PyTextIncrementalDecoderComponent


[docs]class DecoderWithLinearOutputProjection(PyTextSeq2SeqModule):
    """
    Common super class for decoder networks with output projection layers.
    """

    def __init__(self, out_vocab_size, out_embed_dim=512):
        super().__init__()
        self.linear_projection = nn.Linear(out_embed_dim, out_vocab_size)
        self.reset_parameters()
        log_class_usage(__class__)

[docs]    def reset_parameters(self):
        nn.init.uniform_(self.linear_projection.weight, -0.1, 0.1)
        nn.init.zeros_(self.linear_projection.bias)


[docs]    def forward(
        self,
        input_tokens,
        encoder_out: Dict[str, torch.Tensor],
        incremental_state: Optional[Dict[str, torch.Tensor]] = None,
        timestep: int = 0,
    ) -> Tuple[torch.Tensor, Dict[str, torch.Tensor]]:
        x, features = self.forward_unprojected(
            input_tokens, encoder_out, incremental_state
        )
        logits = self.linear_projection(x)
        return logits, features


[docs]    def forward_unprojected(self, input_tokens, encoder_out, incremental_state=None):
        """Forward pass through the decoder without output projection."""
        raise NotImplementedError()




[docs]class RNNDecoderBase(PyTextIncrementalDecoderComponent):
    """
    RNN decoder with multihead attention. Attention is calculated using encoder
    output and output of decoder's first RNN layerself. Attention is applied
    after first RNN layer and concatenated to input of subsequent layers.
    """

[docs]    class Config(ConfigBase):
        encoder_hidden_dim: int = 512
        embed_dim: int = 512
        hidden_dim: int = 512
        out_embed_dim: int = 512
        cell_type: str = "lstm"
        num_layers: int = 1
        dropout_in: float = 0.1
        dropout_out: float = 0.1
        attention_type: str = "dot"
        attention_heads: int = 8
        first_layer_attention: bool = False
        averaging_encoder: bool = False


[docs]    @classmethod
    def from_config(cls, config, out_vocab_size, target_embedding):
        return cls(out_vocab_size, target_embedding, **config._asdict())


    def __init__(
        self,
        embed_tokens,
        encoder_hidden_dim,
        embed_dim,
        hidden_dim,
        out_embed_dim,
        cell_type,
        num_layers,
        dropout_in,
        dropout_out,
        attention_type,
        attention_heads,
        first_layer_attention,
        averaging_encoder,
    ):
        encoder_hidden_dim = max(1, encoder_hidden_dim)
        self.encoder_hidden_dim = encoder_hidden_dim
        self.embed_dim = embed_dim
        self.hidden_dim = hidden_dim
        self.out_embed_dim = out_embed_dim
        self.dropout_in = dropout_in
        self.dropout_out = dropout_out
        self.attention_type = attention_type
        self.attention_heads = attention_heads
        self.first_layer_attention = first_layer_attention
        self.embed_tokens = embed_tokens

        self.hidden_dim = hidden_dim
        self.averaging_encoder = averaging_encoder

        if cell_type == "lstm":
            cell_class = torch.nn.LSTMCell
        else:
            raise RuntimeError("Cell type not supported")

        self.change_hidden_dim = hidden_dim != encoder_hidden_dim
        if self.change_hidden_dim:
            hidden_init_fc_list = []
            cell_init_fc_list = []
            for _ in range(num_layers):
                hidden_init_fc_list.append(nn.Linear(encoder_hidden_dim, hidden_dim))
                cell_init_fc_list.append(nn.Linear(encoder_hidden_dim, hidden_dim))
            self.hidden_init_fc_list = nn.ModuleList(hidden_init_fc_list)
            self.cell_init_fc_list = nn.ModuleList(cell_init_fc_list)
        else:
            # Empty module lists to appease Torchscript
            self.hidden_init_fc_list = nn.ModuleList([])
            self.cell_init_fc_list = nn.ModuleList([])

        if attention_type == "dot":
            self.attention = DotAttention(
                decoder_hidden_state_dim=hidden_dim, context_dim=encoder_hidden_dim
            )
        else:
            raise RuntimeError(f"Attention type {attention_type} not supported")

        self.combined_output_and_context_dim = self.attention.context_dim + hidden_dim

        layers = []
        for layer in range(num_layers):
            if layer == 0:
                cell_input_dim = embed_dim
            else:
                cell_input_dim = hidden_dim

            # attention applied to first layer always.
            if self.first_layer_attention or layer == 0:
                cell_input_dim += self.attention.context_dim
            layers.append(cell_class(input_size=cell_input_dim, hidden_size=hidden_dim))
        self.layers = nn.ModuleList(layers)
        self.num_layers = len(layers)

        if self.combined_output_and_context_dim != out_embed_dim:
            self.additional_fc = nn.Linear(
                self.combined_output_and_context_dim, out_embed_dim
            )
        else:
            # Using identity layer in place of the bottleneck simplifies torchscript
            # compatibility.
            self.additional_fc = PlaceholderIdentity()
        log_class_usage(__class__)

[docs]    def forward_unprojected(
        self,
        input_tokens,
        encoder_out: Dict[str, torch.Tensor],
        incremental_state: Optional[Dict[str, torch.Tensor]] = None,
    ) -> Tuple[torch.Tensor, Dict[str, torch.Tensor]]:
        if incremental_state is not None and len(incremental_state) > 0:
            input_tokens = input_tokens[:, -1:]
        bsz, seqlen = input_tokens.size()

        # get outputs from encoder
        encoder_outs = encoder_out["unpacked_output"]
        src_lengths = encoder_out["src_lengths"]

        # embed tokens
        x = self.embed_tokens([[input_tokens]])
        x = F.dropout(x, p=self.dropout_in, training=self.training)
        # B x T x C -> T x B x C
        x = x.transpose(0, 1)

        # initialize previous states (or get from cache during incremental generation)
        cached_state = self._get_cached_state(incremental_state)
        if cached_state is not None:
            prev_hiddens, prev_cells, input_feed = cached_state
        else:
            # first time step, initialize previous states
            if incremental_state is None:
                incremental_state = {}
            self._init_prev_states(encoder_out, incremental_state)
            init_state = self._get_cached_state(incremental_state)
            assert init_state is not None
            prev_hiddens, prev_cells, input_feed = init_state

        outs = []
        attn_scores_per_step: List[torch.Tensor] = []
        next_hiddens: List[torch.Tensor] = []
        next_cells: List[torch.Tensor] = []
        for j in range(seqlen):
            # input feeding: concatenate context vector from previous time step
            step_input = torch.cat((x[j, :, :], input_feed), dim=1)

            for i, rnn in enumerate(self.layers):
                # recurrent cell
                hidden, cell = rnn(step_input, (prev_hiddens[i], prev_cells[i]))

                if self.first_layer_attention and i == 0:
                    # tgt_len is 1 in decoder and squeezed for both matrices
                    # input_feed.shape = tgt_len X bsz X embed_dim
                    # step_attn_scores.shape = src_len X tgt_len X bsz
                    input_feed, step_attn_scores = self.attention(
                        hidden, encoder_outs, src_lengths
                    )

                # hidden state becomes the input to the next layer
                layer_output = F.dropout(
                    hidden, p=self.dropout_out, training=self.training
                )

                step_input = layer_output

                if self.first_layer_attention:
                    step_input = torch.cat((step_input, input_feed), dim=1)

                # save state for next time step
                next_hiddens.append(hidden)
                next_cells.append(cell)

            if not self.first_layer_attention:
                input_feed, step_attn_scores = self.attention(
                    hidden, encoder_outs, src_lengths
                )

                attn_scores_per_step.append(step_attn_scores)
            combined_output_and_context = torch.cat((hidden, input_feed), dim=1)

            # save final output
            outs.append(combined_output_and_context)

            # update hidden states for next timestep
            prev_hiddens = torch.stack(next_hiddens, 0)
            prev_cells = torch.stack(next_cells, 0)
            next_hiddens = []
            next_cells = []

        attn_scores = torch.stack(attn_scores_per_step, dim=1)
        # srclen x tgtlen x bsz -> bsz x tgtlen x srclen
        attn_scores = attn_scores.transpose(0, 2)

        # cache previous states
        self._set_cached_state(
            incremental_state, (prev_hiddens, prev_cells, input_feed)
        )

        # collect outputs across time steps
        x = torch.cat(outs, dim=0).view(
            seqlen, bsz, self.combined_output_and_context_dim
        )

        # T x B x C -> B x T x C
        x = x.transpose(1, 0)

        # bottleneck layer
        x = self.additional_fc(x)
        x = F.dropout(x, p=self.dropout_out, training=self.training)
        return (
            x,
            {
                "attn_scores": attn_scores,
                "src_tokens": encoder_out["src_tokens"],
                "src_lengths": encoder_out["src_lengths"],
            },
        )


[docs]    def reorder_incremental_state(
        self, incremental_state: Dict[str, torch.Tensor], new_order
    ):
        """Reorder buffered internal state (for incremental generation)."""
        assert incremental_state is not None
        hiddens = self.get_incremental_state(incremental_state, "cached_hiddens")
        assert hiddens is not None
        cells = self.get_incremental_state(incremental_state, "cached_cells")
        assert cells is not None
        feeds = self.get_incremental_state(incremental_state, "cached_feeds")
        assert feeds is not None

        self.set_incremental_state(
            incremental_state, "cached_hiddens", hiddens.index_select(1, new_order)
        )
        self.set_incremental_state(
            incremental_state, "cached_cells", cells.index_select(1, new_order)
        )
        self.set_incremental_state(
            incremental_state, "cached_feeds", feeds.index_select(0, new_order)
        )


[docs]    def max_positions(self):
        """Maximum output length supported by the decoder."""
        return int(1e5)  # an arbitrary large number


    def _init_prev_states(
        self,
        encoder_out: Dict[str, torch.Tensor],
        incremental_state: Dict[str, torch.Tensor],
    ) -> None:
        encoder_output = encoder_out["unpacked_output"]
        final_hiddens = encoder_out["final_hiddens"]
        prev_cells = encoder_out["final_cells"]
        if self.averaging_encoder:
            # Use mean encoder hidden states
            prev_hiddens = torch.stack(
                [torch.mean(encoder_output, 0)] * self.num_layers, dim=0
            )
        else:
            # Simply return the final state of each layer
            prev_hiddens = final_hiddens

        if self.change_hidden_dim:
            transformed_hiddens: List[torch.Tensor] = []
            transformed_cells: List[torch.Tensor] = []
            i: int = 0
            for hidden_init_fc, cell_init_fc in zip(
                self.hidden_init_fc_list, self.cell_init_fc_list
            ):
                transformed_hiddens.append(hidden_init_fc(prev_hiddens[i]))
                transformed_cells.append(cell_init_fc(prev_cells[i]))
                i += 1
            use_hiddens = torch.stack(transformed_hiddens, dim=0)
            use_cells = torch.stack(transformed_cells, dim=0)
        else:
            use_hiddens = prev_hiddens
            use_cells = prev_cells

        assert self.attention.context_dim
        initial_attn_context = torch.zeros(
            self.attention.context_dim, device=encoder_output.device
        )
        batch_size = encoder_output.size(1)

        self.set_incremental_state(incremental_state, "cached_hiddens", use_hiddens)
        self.set_incremental_state(incremental_state, "cached_cells", use_cells)
        self.set_incremental_state(
            incremental_state,
            "cached_feeds",
            initial_attn_context.expand(batch_size, self.attention.context_dim),
        )

[docs]    def get_normalized_probs(self, net_output, log_probs, sample):
        """Get normalized probabilities (or log probs) from a net's output."""
        logits = net_output[0]
        if log_probs:
            return fairseq_utils.log_softmax(logits, dim=-1)
        else:
            return fairseq_utils.softmax(logits, dim=-1)


    def _get_cached_state(self, incremental_state: Optional[Dict[str, torch.Tensor]]):
        if incremental_state is None or len(incremental_state) == 0:
            return None
        hiddens = self.get_incremental_state(incremental_state, "cached_hiddens")
        assert hiddens is not None
        cells = self.get_incremental_state(incremental_state, "cached_cells")
        assert cells is not None
        feeds = self.get_incremental_state(incremental_state, "cached_feeds")
        assert feeds is not None
        return (hiddens, cells, feeds)

    def _set_cached_state(
        self,
        incremental_state: Optional[Dict[str, torch.Tensor]],
        state: Tuple[torch.Tensor, torch.Tensor, torch.Tensor],
    ) -> None:
        if incremental_state is None:
            return
        (hiddens, cells, feeds) = state
        self.set_incremental_state(incremental_state, "cached_hiddens", hiddens)
        self.set_incremental_state(incremental_state, "cached_cells", cells)
        self.set_incremental_state(incremental_state, "cached_feeds", feeds)



[docs]class RNNDecoder(RNNDecoderBase, DecoderWithLinearOutputProjection):
    def __init__(
        self,
        out_vocab_size,
        embed_tokens,
        encoder_hidden_dim,
        embed_dim,
        hidden_dim,
        out_embed_dim,
        cell_type,
        num_layers,
        dropout_in,
        dropout_out,
        attention_type,
        attention_heads,
        first_layer_attention,
        averaging_encoder,
    ):
        DecoderWithLinearOutputProjection.__init__(
            self, out_vocab_size, out_embed_dim=out_embed_dim
        )
        RNNDecoderBase.__init__(
            self,
            embed_tokens,
            encoder_hidden_dim,
            embed_dim,
            hidden_dim,
            out_embed_dim,
            cell_type,
            num_layers,
            dropout_in,
            dropout_out,
            attention_type,
            attention_heads,
            first_layer_attention,
            averaging_encoder,
        )
        log_class_usage(__class__)





          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.rnn_encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Tuple

import torch
import torch.nn.functional as F
from pytext.config import ConfigBase
from pytext.utils.usage import log_class_usage
from torch.nn.utils.rnn import pack_padded_sequence, pad_packed_sequence

from .base import PyTextSeq2SeqModule


[docs]class BiLSTM(torch.nn.Module):
    """Wrapper for nn.LSTM

    Differences include:
    * weight initialization
    * the bidirectional option makes the first layer bidirectional only
    (and in that case the hidden dim is divided by 2)
    """

[docs]    @staticmethod
    def LSTM(input_size, hidden_size, **kwargs):
        m = torch.nn.LSTM(input_size, hidden_size, **kwargs)
        for name, param in m.named_parameters():
            if "weight" in name or "bias" in name:
                param.data.uniform_(-0.1, 0.1)
        return m


    def __init__(self, num_layers, bidirectional, embed_dim, hidden_dim, dropout):
        super().__init__()
        self.num_layers = num_layers
        self.bidirectional = bidirectional
        if bidirectional:
            assert hidden_dim % 2 == 0, "hidden_dim should be even if bidirectional"
        self.hidden_dim = hidden_dim

        self.layers = torch.nn.ModuleList([])
        for layer in range(num_layers):
            is_layer_bidirectional = bidirectional and layer == 0
            if is_layer_bidirectional:
                assert hidden_dim % 2 == 0, (
                    "hidden_dim must be even if bidirectional "
                    "(to be divided evenly between directions)"
                )
            self.layers.append(
                BiLSTM.LSTM(
                    embed_dim if layer == 0 else hidden_dim,
                    hidden_dim // 2 if is_layer_bidirectional else hidden_dim,
                    num_layers=1,
                    dropout=dropout,
                    bidirectional=is_layer_bidirectional,
                )
            )
        log_class_usage(__class__)

[docs]    def forward(
        self,
        embeddings: torch.Tensor,
        lengths: torch.Tensor,
        enforce_sorted: bool = True,
    ):
        # enforce_sorted is set to True by default to force input lengths
        # are sorted in a descending order when pack padded sequence.
        bsz = embeddings.size()[1]

        # Generate packed seq to deal with varying source seq length
        # packed_input is of type PackedSequence, which consists of:
        # element [0]: a tensor, the packed data, and
        # element [1]: a list of integers, the batch size for each step
        packed_input = pack_padded_sequence(
            embeddings, lengths, enforce_sorted=enforce_sorted
        )

        final_hiddens, final_cells = [], []
        for i, rnn_layer in enumerate(self.layers):
            if self.bidirectional and i == 0:
                h0 = embeddings.new_full((2, bsz, self.hidden_dim // 2), 0)
                c0 = embeddings.new_full((2, bsz, self.hidden_dim // 2), 0)
            else:
                h0 = embeddings.new_full((1, bsz, self.hidden_dim), 0)
                c0 = embeddings.new_full((1, bsz, self.hidden_dim), 0)

            # apply LSTM along entire sequence
            current_output, (h_last, c_last) = rnn_layer(packed_input, (h0, c0))

            # final state shapes: (bsz, hidden_dim)
            if self.bidirectional and i == 0:
                # concatenate last states for forward and backward LSTM
                h_last = torch.cat((h_last[0, :, :], h_last[1, :, :]), dim=1)
                c_last = torch.cat((c_last[0, :, :], c_last[1, :, :]), dim=1)
            else:
                h_last = h_last.squeeze(dim=0)
                c_last = c_last.squeeze(dim=0)

            final_hiddens.append(h_last)
            final_cells.append(c_last)

            packed_input = current_output

        # Reshape to [num_layer, batch_size, hidden_dim]
        final_hidden_size_list: List[int] = final_hiddens[0].size()
        final_hidden_size: Tuple[int, int] = (
            final_hidden_size_list[0],
            final_hidden_size_list[1],
        )
        final_hiddens = torch.cat(final_hiddens, dim=0).view(
            self.num_layers, *final_hidden_size
        )
        final_cell_size_list: List[int] = final_cells[0].size()
        final_cell_size: Tuple[int, int] = (
            final_cell_size_list[0],
            final_cell_size_list[1],
        )
        final_cells = torch.cat(final_cells, dim=0).view(
            self.num_layers, *final_cell_size
        )

        #  [max_seqlen, batch_size, hidden_dim]
        unpacked_output, _ = pad_packed_sequence(packed_input)

        return (unpacked_output, final_hiddens, final_cells)




[docs]class LSTMSequenceEncoder(PyTextSeq2SeqModule):
    """RNN encoder using nn.LSTM for cuDNN support / ONNX exportability."""

[docs]    class Config(ConfigBase):
        embed_dim: int = 512
        hidden_dim: int = 512
        num_layers: int = 1
        dropout_in: float = 0.1
        dropout_out: float = 0.1
        bidirectional: bool = False


    def __init__(
        self, embed_dim, hidden_dim, num_layers, dropout_in, dropout_out, bidirectional
    ):

        super().__init__()
        self.dropout_in = dropout_in
        self.dropout_out = dropout_out
        self.hidden_dim = hidden_dim
        self.bidirectional = bidirectional
        self.num_layers: int = num_layers

        self.word_dim = embed_dim

        self.bilstm = BiLSTM(
            num_layers=num_layers,
            bidirectional=bidirectional,
            embed_dim=embed_dim,
            hidden_dim=hidden_dim,
            dropout=dropout_out,
        )
        log_class_usage(__class__)

[docs]    @classmethod
    def from_config(cls, config):
        return cls(**config._asdict())


[docs]    def forward(
        self, src_tokens: torch.Tensor, embeddings: torch.Tensor, src_lengths
    ) -> Dict[str, torch.Tensor]:

        x = F.dropout(embeddings, p=self.dropout_in, training=self.training)

        # B x T x C -> T x B x C
        x = x.transpose(0, 1)

        unpacked_output, final_hiddens, final_cells = self.bilstm(
            embeddings=x, lengths=src_lengths
        )

        return {
            "unpacked_output": unpacked_output,
            "final_hiddens": final_hiddens,
            "final_cells": final_cells,
            "src_lengths": src_lengths,
            "src_tokens": src_tokens,
            "embeddings": embeddings,
        }


[docs]    def max_positions(self):
        """Maximum output length supported by the decoder."""
        return int(1e5)  # an arbitrary large number


[docs]    def tile_encoder_out(
        self, beam_size: int, encoder_out: Dict[str, torch.Tensor]
    ) -> Dict[str, torch.Tensor]:
        tiled_encoder_out = encoder_out["unpacked_output"].expand(-1, beam_size, -1)
        hiddens = encoder_out["final_hiddens"]
        tiled_hiddens: List[torch.Tensor] = []
        for i in range(self.num_layers):
            tiled_hiddens.append(hiddens[i].expand(beam_size, -1))
        cells = encoder_out["final_cells"]
        tiled_cells: List[torch.Tensor] = []
        for i in range(self.num_layers):
            tiled_cells.append(cells[i].expand(beam_size, -1))
        # tiled_src_lengths = encoder_out["src_lengths"].expand(-1, beam_size, -1)
        return {
            "unpacked_output": tiled_encoder_out,
            "final_hiddens": torch.stack(tiled_hiddens, dim=0),
            "final_cells": torch.stack(tiled_cells, dim=0),
            "src_lengths": encoder_out["src_lengths"],
            "src_tokens": encoder_out["src_tokens"],
        }






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.rnn_encoder_decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Optional

import torch.jit
from pytext.config import ConfigBase
from pytext.models.module import create_module
from pytext.utils.usage import log_class_usage

from .base import PyTextSeq2SeqModule
from .rnn_decoder import RNNDecoder
from .rnn_encoder import LSTMSequenceEncoder


[docs]class RNNModel(PyTextSeq2SeqModule):
[docs]    class Config(ConfigBase):
        encoder: LSTMSequenceEncoder.Config = LSTMSequenceEncoder.Config()
        decoder: RNNDecoder.Config = RNNDecoder.Config()


    def __init__(self, encoder, decoder, source_embeddings):
        super().__init__()
        self.source_embeddings = source_embeddings
        self.encoder = encoder
        self.decoder = decoder
        log_class_usage(__class__)

[docs]    def forward(
        self,
        src_tokens: torch.Tensor,
        additional_features: List[List[torch.Tensor]],
        src_lengths,
        prev_output_tokens,
        incremental_state: Optional[Dict[str, torch.Tensor]] = None,
    ):
        # embed tokens
        embeddings = self.source_embeddings([[src_tokens]] + additional_features)

        # n.b. tensorized_features[0][0] must be src_tokens
        encoder_out = self.encoder(src_tokens, embeddings, src_lengths=src_lengths)
        decoder_out = self.decoder(prev_output_tokens, encoder_out, incremental_state)
        return decoder_out


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        source_vocab,
        source_embedding,
        target_vocab,
        target_embedding,
    ):
        out_vocab_size = len(target_vocab)
        encoder = create_module(config.encoder)
        decoder = create_module(config.decoder, out_vocab_size, target_embedding)
        return cls(encoder, decoder, source_embedding)


[docs]    def get_normalized_probs(self, net_output, log_probs, sample=None):
        return self.decoder.get_normalized_probs(net_output, log_probs, sample)


[docs]    def max_decoder_positions(self):
        return max(self.encoder.max_positions(), self.decoder.max_positions())






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.seq2seq_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Callable, Dict, List, Optional, Tuple

import torch
from pytext.common.constants import Stage
from pytext.data.tensorizers import (
    ByteTokenTensorizer,
    GazetteerTensorizer,
    Tensorizer,
    TokenTensorizer,
)
from pytext.data.utils import Vocabulary
from pytext.models.embeddings import (
    ContextualTokenEmbedding,
    DictEmbedding,
    WordEmbedding,
)
from pytext.models.embeddings.scriptable_embedding_list import ScriptableEmbeddingList
from pytext.models.model import BaseModel, Model
from pytext.models.module import create_module
from pytext.torchscript.seq2seq.export_model import Seq2SeqJIT
from pytext.torchscript.seq2seq.scripted_seq2seq_generator import (
    ScriptedSequenceGenerator,
)
from pytext.utils.cuda import GetTensor
from pytext.utils.usage import log_class_usage

from .rnn_encoder_decoder import RNNModel
from .seq2seq_output_layer import Seq2SeqOutputLayer


[docs]class Seq2SeqModel(Model):
    """
    Sequence to sequence model using an encoder-decoder architecture.
    """

[docs]    class Config(Model.Config):
        class ModelInput(Model.Config.ModelInput):
            src_seq_tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            trg_seq_tokens: TokenTensorizer.Config = TokenTensorizer.Config()
            dict_feat: Optional[GazetteerTensorizer.Config] = None
            contextual_token_embedding: Optional[ByteTokenTensorizer.Config] = None

        inputs: ModelInput = ModelInput()
        encoder_decoder: RNNModel.Config = RNNModel.Config()
        source_embedding: WordEmbedding.Config = WordEmbedding.Config()
        target_embedding: WordEmbedding.Config = WordEmbedding.Config()
        dict_embedding: Optional[DictEmbedding.Config] = None
        contextual_token_embedding: Optional[ContextualTokenEmbedding.Config] = None
        output_layer: Seq2SeqOutputLayer.Config = Seq2SeqOutputLayer.Config()
        sequence_generator: ScriptedSequenceGenerator.Config = (
            ScriptedSequenceGenerator.Config()
        )


[docs]    @classmethod
    def from_config(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        src_tokens = tensorizers["src_seq_tokens"]
        src_embedding_list = [
            create_module(config.source_embedding, tensorizer=src_tokens)
        ]
        gazetteer_tensorizer = tensorizers.get("dict_feat")
        if gazetteer_tensorizer:
            src_embedding_list.append(
                create_module(config.dict_embedding, tensorizer=gazetteer_tensorizer)
            )
        contextual_token_tensorizer = tensorizers.get("contextual_token_embedding")
        if contextual_token_tensorizer:
            src_embedding_list.append(
                create_module(
                    config.contextual_token_embedding,
                    tensorizer=contextual_token_tensorizer,
                )
            )
        source_embedding = ScriptableEmbeddingList(src_embedding_list)

        trg_tokens = tensorizers["trg_seq_tokens"]
        target_embedding = ScriptableEmbeddingList(
            [create_module(config.target_embedding, tensorizer=trg_tokens)]
        )

        model = create_module(
            config.encoder_decoder,
            src_tokens.vocab,
            source_embedding,
            trg_tokens.vocab,
            target_embedding,
        )
        output_layer = create_module(config.output_layer, trg_tokens.vocab)

        dictfeat_tokens = tensorizers.get("dict_feat")

        return cls(
            model=model,
            output_layer=output_layer,
            src_vocab=src_tokens.vocab,
            trg_vocab=trg_tokens.vocab,
            dictfeat_vocab=dictfeat_tokens.vocab if dictfeat_tokens else None,
            generator_config=config.sequence_generator,
        )


[docs]    def arrange_model_inputs(
        self, tensor_dict
    ) -> Tuple[
        torch.Tensor,
        Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]],
        torch.Tensor,
        torch.Tensor,
    ]:
        src_tokens, src_lengths, _ = tensor_dict["src_seq_tokens"]
        trg_tokens, trg_lengths, _ = tensor_dict["trg_seq_tokens"]

        def _shift_target(in_sequences, seq_lens, eos_idx, pad_idx):
            shifted_sequence = GetTensor(
                torch.LongTensor(in_sequences.size()).fill_(pad_idx)
            )
            for i, in_seq in enumerate(in_sequences):
                shifted_sequence[i, 0] = eos_idx
                # Copy everything except ones starting from the EOS at the end.
                shifted_sequence[i, 1 : seq_lens[i].item()] = in_seq[
                    0 : seq_lens[i].item() - 1
                ]
            return shifted_sequence

        # shift target
        trg_tokens = _shift_target(
            trg_tokens, trg_lengths, self.trg_eos_index, self.trg_pad_index
        )

        return (
            src_tokens,
            tensor_dict.get("dict_feat"),
            tensor_dict.get("contextual_token_embedding"),
            src_lengths,
            trg_tokens,
        )


[docs]    def arrange_targets(self, tensor_dict):
        trg_tokens, trg_lengths, _ = tensor_dict["trg_seq_tokens"]
        return (trg_tokens, trg_lengths)


    def __init__(
        self,
        model: RNNModel,
        output_layer: Seq2SeqOutputLayer,
        src_vocab: Vocabulary,
        trg_vocab: Vocabulary,
        dictfeat_vocab: Vocabulary,
        generator_config=None,
    ):
        BaseModel.__init__(self)
        self.model = model
        self.output_layer = output_layer

        # Sequence generation is expected to be used only for inference, and to
        # take the trained model(s) as input. Creating the sequence generator
        # may apply Torchscript JIT compilation and quantization, which modify
        # the input model. Therefore, we want to create the sequence generator
        # after training.
        if generator_config is not None:
            self.sequence_generator_builder = lambda models: create_module(
                generator_config, models, trg_vocab.get_eos_index()
            )
        self.sequence_generator = None

        # Disable predictions until testing (see above comment about sequence
        # generator). If this functionality is needed, a new sequence generator
        # with a copy of the model should be used for each epoch during the
        # EVAL stage.
        self.force_eval_predictions = False

        # Target vocab EOS index is useful for recognizing when to stop generating
        self.trg_eos_index = trg_vocab.get_eos_index()

        # Target vocab PAD index is useful for shifting source/target prior to decoding
        self.trg_pad_index = trg_vocab.get_pad_index()

        # Source, target and dictfeat vocab are needed for export so that we can handle
        # string input
        self.src_dict = src_vocab
        self.trg_dict = trg_vocab
        self.dictfeat_dict = dictfeat_vocab

        log_class_usage(__class__)

[docs]    def max_decoder_positions(self):
        return self.model.max_decoder_positions()


[docs]    def forward(
        self,
        src_tokens: torch.Tensor,
        dict_feats: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]],
        contextual_token_embedding: Optional[torch.Tensor],
        src_lengths: torch.Tensor,
        trg_tokens: torch.Tensor,
    ):
        additional_features: List[List[torch.Tensor]] = []

        if dict_feats:
            additional_features.append(list(dict_feats))

        if contextual_token_embedding is not None:
            additional_features.append([contextual_token_embedding])

        logits, output_dict = self.model(
            src_tokens, additional_features, src_lengths, trg_tokens
        )

        if dict_feats:
            (
                output_dict["dict_tokens"],
                output_dict["dict_weights"],
                output_dict["dict_lengths"],
            ) = dict_feats

        if contextual_token_embedding is not None:
            output_dict["contextual_token_embedding"] = contextual_token_embedding

        return logits, output_dict


[docs]    def get_pred(self, model_outputs, context=None):
        preds = (None, None)
        if context:
            stage = context.get("stage", None)
            if stage and (
                (stage == Stage.TEST)
                or (self.force_eval_predictions and stage == Stage.EVAL)
            ):
                # We don't support predictions during EVAL since sequence
                # generator may quantize the models.
                assert (
                    not self.force_eval_predictions
                ), "Eval predictions not supported for Seq2SeqModel yet."
                assert self.sequence_generator_builder is not None
                if self.sequence_generator is None:
                    assert not self.model.training
                    self.sequence_generator = torch.jit.script(
                        self.sequence_generator_builder([self.model])
                    )
                _, model_input = model_outputs
                preds = self.sequence_generator.generate_hypo(model_input)
        return preds


[docs]    def torchscriptify(self):
        self.model.zero_grad()
        self.model.eval()
        assert self.sequence_generator_builder is not None
        if self.sequence_generator is None:
            self.sequence_generator = self.sequence_generator_builder([self.model])

        model = Seq2SeqJIT(
            self.src_dict,
            self.trg_dict,
            self.sequence_generator,
            filter_eos_bos=True,
            copy_unk_token=True,
        )
        return torch.jit.script(model)






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.seq2seq_output_layer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, Tuple, Union

import torch
from pytext.config import ConfigBase
from pytext.config.component import create_loss
from pytext.data.utils import Vocabulary
from pytext.loss import CrossEntropyLoss, LabelSmoothedCrossEntropyLoss, NLLLoss
from pytext.models.output_layers import OutputLayerBase


[docs]class Seq2SeqOutputLayer(OutputLayerBase):
[docs]    class Config(ConfigBase):
        loss: Union[
            CrossEntropyLoss.Config,
            LabelSmoothedCrossEntropyLoss.Config,
            NLLLoss.Config,
        ] = CrossEntropyLoss.Config()


[docs]    @classmethod
    def from_config(cls, config: Config, vocab: Vocabulary):
        return cls(vocab._vocab, create_loss(config.loss, vocab.get_pad_index()))


[docs]    def get_loss(
        self,
        model_outputs: Tuple[torch.Tensor, Dict[str, torch.Tensor]],
        targets: Tuple[torch.Tensor, torch.Tensor],
        context: Dict[str, Any] = None,
        reduce=True,
    ) -> torch.Tensor:
        # flatten the logit from [batch_size, seq_lens, dim] to
        # [batch_size * seq_lens, dim]
        logits = model_outputs[0]
        loss = self.loss_fn(
            logits.view(-1, logits.size()[-1]), targets[0].view(-1), reduce
        )
        return loss






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.seqnn

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from pytext.config import ConfigBase
from pytext.data.tensorizers import SeqTokenTensorizer
from pytext.models.decoders.mlp_decoder import MLPDecoder
from pytext.models.doc_model import DocModel
from pytext.models.model import Model
from pytext.models.output_layers import ClassificationOutputLayer
from pytext.models.representations.seq_rep import SeqRepresentation


[docs]class SeqNNModel_Deprecated(Model):
    """
    Classification model with sequence of utterances as input.
    It uses a docnn model (CNN or LSTM) to generate vector representation
    for each sequence, and then use an LSTM or BLSTM to capture the dynamics
    and produce labels for each sequence.

    DEPRECATED: Use SeqNNModel
    """

[docs]    class Config(ConfigBase):
        representation: SeqRepresentation.Config = SeqRepresentation.Config()
        output_layer: ClassificationOutputLayer.Config = (
            ClassificationOutputLayer.Config()
        )
        decoder: MLPDecoder.Config = MLPDecoder.Config()




[docs]class SeqNNModel(DocModel):
    """
    Classification model with sequence of utterances as input.
    It uses a docnn model (CNN or LSTM) to generate vector representation
    for each sequence, and then use an LSTM or BLSTM to capture the dynamics
    and produce labels for each sequence.
    """

[docs]    class Config(DocModel.Config):
        class ModelInput(DocModel.Config.ModelInput):
            tokens: SeqTokenTensorizer.Config = SeqTokenTensorizer.Config(
                column="text_seq"
            )

        inputs: ModelInput = ModelInput()
        representation: SeqRepresentation.Config = SeqRepresentation.Config()


[docs]    def arrange_model_inputs(self, tensor_dict):
        tokens, _, seq_lens = tensor_dict["tokens"]
        model_inputs = (tokens, seq_lens)
        if "dense" in tensor_dict:
            model_inputs += (tensor_dict["dense"],)
        return model_inputs






          

      

      

    

  

    
      
          
            
  Source code for pytext.models.seq_models.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Optional, List, Dict

import torch
import torch.nn.functional as F
from torch import nn, Tensor


[docs]def prepare_full_key(instance_id: str, key: str, secondary_key: Optional[str] = None):
    if secondary_key is not None:
        return instance_id + "." + key + "." + secondary_key
    else:
        return instance_id + "." + key



[docs]def make_positions(input, padding_idx: int):
    """Replace non-padding symbols with their position numbers.

    Position numbers begin at padding_idx+1. Padding symbols are ignored.
    """
    mask = input.ne(padding_idx)
    return torch.cumsum(mask, dim=1) * mask + padding_idx



[docs]def unfold1d(x, kernel_size: int, padding_l: int, pad_value: float = 0):
    """unfold T x B x C to T x B x C x K"""
    if kernel_size > 1:
        T, B, C = x.size()
        x = F.pad(
            x, (0, 0, 0, 0, padding_l, kernel_size - 1 - padding_l), value=pad_value
        )
        x = x.as_strided((T, B, C, kernel_size), (B * C, C, 1, B * C))
    else:
        x = x.unsqueeze(3)
    return x



[docs]def Linear(in_features, out_features, bias=True):
    m = nn.Linear(in_features, out_features, bias)
    nn.init.xavier_uniform_(m.weight)
    if bias:
        nn.init.constant_(m.bias, 0.0)
    return m



[docs]def verify_encoder_out(encoder_out: Dict[str, Tensor], keys: List[str]):
    for key in keys:
        assert key in encoder_out, f"Needed {key} to be in {keys}"



[docs]def extract_ontology_vocab(target_dictionary):
    fixed_generation_vocab = []
    for i, symbol in enumerate(target_dictionary._vocab):
        lower_symbol = symbol.lower()
        if lower_symbol[0] == "[" or lower_symbol == "]":
            fixed_generation_vocab.append(i)
    return fixed_generation_vocab





          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.activations

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch.nn as nn
from pytext.config.module_config import Activation


[docs]def get_activation(name, dim=1):
    if name == Activation.RELU:
        return nn.ReLU()
    elif name == Activation.LEAKYRELU:
        return nn.LeakyReLU()
    elif name == Activation.TANH:
        return nn.Tanh()
    elif name == Activation.GELU:
        return nn.GELU()
    elif name == Activation.GLU:
        return nn.GLU(dim=dim)
    else:
        raise RuntimeError(f"{name} is not supported")





          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.adabelief

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math

import torch
from torch.optim.optimizer import Optimizer as PT_Optimizer

from .optimizers import Optimizer


[docs]class AdaBelief(Optimizer, PT_Optimizer):
    """
    `AdaBelief Optimizer, adapting stepsizes by the belief in observed gradients`
    Paper: https://arxiv.org/abs/2010.07468
    Implementation has been copied over from the original author (https://github.com/juntang-zhuang/Adabelief-Optimizer)
    """

[docs]    class Config(Optimizer.Config):
        lr: float = 1e-3
        beta_1: float = 0.9
        beta_2: float = 0.999
        eps: float = 1e-8
        weight_decay: float = 0
        amsgrad: bool = False
        weight_decouple: bool = True
        fixed_decay: bool = True
        rectify: bool = False


    r"""Implements AdaBelief algorithm. Modified from Adam in PyTorch

    Arguments:
        params (iterable): iterable of parameters to optimize or dicts defining
            parameter groups
        lr (float, optional): learning rate (default: 1e-3)
        betas (Tuple[float, float], optional): coefficients used for computing
            running averages of gradient and its square (default: (0.9, 0.999))
        eps (float, optional): term added to the denominator to improve
            numerical stability (default: 1e-8)
        weight_decay (float, optional): weight decay (L2 penalty) (default: 0)
        amsgrad (boolean, optional): whether to use the AMSGrad variant of this
            algorithm from the paper `On the Convergence of Adam and Beyond`_
            (default: False)
        weight_decouple (boolean, optional): ( default: False) If set as True, then
            the optimizer uses decoupled weight decay as in AdamW
        fixed_decay (boolean, optional): (default: False) This is used when weight_decouple
            is set as True.
            When fixed_decay == True, the weight decay is performed as
            $W_{new} = W_{old} - W_{old} \times decay$.
            When fixed_decay == False, the weight decay is performed as
            $W_{new} = W_{old} - W_{old} \times decay \times lr$. Note that in this case, the
            weight decay ratio decreases with learning rate (lr).
        rectify (boolean, optional): (default: False) If set as True, then perform the rectified
            update similar to RAdam
    reference: AdaBelief Optimizer, adapting stepsizes by the belief in observed gradients
               NeurIPS 2020 Spotlight
    """

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(
            params=model.parameters(),
            lr=config.lr,
            betas=(config.beta_1, config.beta_2),
            eps=config.eps,
            weight_decay=config.weight_decay,
            amsgrad=config.amsgrad,
            weight_decouple=config.weight_decouple,
            fixed_decay=config.fixed_decay,
            rectify=config.rectify,
        )


    def __init__(
        self,
        params,
        lr=1e-3,
        betas=(0.9, 0.999),
        eps=1e-8,
        weight_decay=0,
        amsgrad=False,
        weight_decouple=False,
        fixed_decay=False,
        rectify=False,
    ):
        if not 0.0 <= lr:
            raise ValueError("Invalid learning rate: {}".format(lr))
        if not 0.0 <= eps:
            raise ValueError("Invalid epsilon value: {}".format(eps))
        if not 0.0 <= betas[0] < 1.0:
            raise ValueError("Invalid beta parameter at index 0: {}".format(betas[0]))
        if not 0.0 <= betas[1] < 1.0:
            raise ValueError("Invalid beta parameter at index 1: {}".format(betas[1]))
        defaults = dict(
            lr=lr, betas=betas, eps=eps, weight_decay=weight_decay, amsgrad=amsgrad
        )
        PT_Optimizer.__init__(self, params, defaults)

        self.weight_decouple = weight_decouple
        self.rectify = rectify
        self.fixed_decay = fixed_decay
        if self.weight_decouple:
            print("Weight decoupling enabled in AdaBelief")
            if self.fixed_decay:
                print("Weight decay fixed")
        if self.rectify:
            print("Rectification enabled in AdaBelief")
        if amsgrad:
            print("AMS enabled in AdaBelief")

    def __setstate__(self, state):
        super(AdaBelief, self).__setstate__(state)
        for group in self.param_groups:
            group.setdefault("amsgrad", False)

[docs]    def reset(self):
        for group in self.param_groups:
            for p in group["params"]:
                state = self.state[p]
                amsgrad = group["amsgrad"]

                # State initialization
                state["step"] = 0
                # Exponential moving average of gradient values
                state["exp_avg"] = torch.zeros_like(
                    p.data, memory_format=torch.preserve_format
                )

                # Exponential moving average of squared gradient values
                state["exp_avg_var"] = torch.zeros_like(
                    p.data, memory_format=torch.preserve_format
                )
                if amsgrad:
                    # Maintains max of all exp. moving avg. of sq. grad. values
                    state["max_exp_avg_var"] = torch.zeros_like(
                        p.data, memory_format=torch.preserve_format
                    )


[docs]    def step(self, closure=None, **kwargs):
        """Performs a single optimization step.

        Arguments:
            closure (callable, optional): A closure that reevaluates the model
                and returns the loss.
        """
        loss = None
        if closure is not None:
            loss = closure()

        for group in self.param_groups:
            for p in group["params"]:
                if p.grad is None:
                    continue
                grad = p.grad.data
                if grad.is_sparse:
                    raise RuntimeError(
                        "AdaBelief does not support sparse gradients, please consider SparseAdam instead"
                    )
                amsgrad = group["amsgrad"]

                state = self.state[p]

                beta1, beta2 = group["betas"]

                # State initialization
                if len(state) == 0:
                    state["rho_inf"] = 2.0 / (1.0 - beta2) - 1.0
                    state["step"] = 0
                    # Exponential moving average of gradient values
                    state["exp_avg"] = torch.zeros_like(
                        p.data, memory_format=torch.preserve_format
                    )
                    # Exponential moving average of squared gradient values
                    state["exp_avg_var"] = torch.zeros_like(
                        p.data, memory_format=torch.preserve_format
                    )
                    if amsgrad:
                        # Maintains max of all exp. moving avg. of sq. grad. values
                        state["max_exp_avg_var"] = torch.zeros_like(
                            p.data, memory_format=torch.preserve_format
                        )

                # get current state variable
                exp_avg, exp_avg_var = state["exp_avg"], state["exp_avg_var"]

                state["step"] += 1
                bias_correction1 = 1 - beta1 ** state["step"]
                bias_correction2 = 1 - beta2 ** state["step"]

                # perform weight decay, check if decoupled weight decay
                if self.weight_decouple:
                    if not self.fixed_decay:
                        p.data.mul_(1.0 - group["lr"] * group["weight_decay"])
                    else:
                        p.data.mul_(1.0 - group["weight_decay"])
                else:
                    if group["weight_decay"] != 0:
                        grad.add_(group["weight_decay"], p.data)

                # Update first and second moment running average
                exp_avg.mul_(beta1).add_(1 - beta1, grad)
                grad_residual = grad - exp_avg
                exp_avg_var.mul_(beta2).addcmul_(
                    1 - beta2, grad_residual, grad_residual
                )

                if amsgrad:
                    max_exp_avg_var = state["max_exp_avg_var"]
                    # Maintains the maximum of all 2nd moment running avg. till now
                    torch.max(max_exp_avg_var, exp_avg_var, out=max_exp_avg_var)

                    # Use the max. for normalizing running avg. of gradient
                    denom = (
                        max_exp_avg_var.add_(group["eps"]).sqrt()
                        / math.sqrt(bias_correction2)
                    ).add_(group["eps"])
                else:
                    denom = (
                        exp_avg_var.add_(group["eps"]).sqrt()
                        / math.sqrt(bias_correction2)
                    ).add_(group["eps"])

                if not self.rectify:
                    # Default update
                    step_size = group["lr"] / bias_correction1
                    p.data.addcdiv_(-step_size, exp_avg, denom)

                else:  # Rectified update
                    # calculate rho_t
                    state["rho_t"] = state["rho_inf"] - 2 * state[
                        "step"
                    ] * beta2 ** state["step"] / (1.0 - beta2 ** state["step"])

                    if (
                        state["rho_t"] > 4
                    ):  # perform Adam style update if variance is small
                        rho_inf, rho_t = state["rho_inf"], state["rho_t"]
                        rt = (
                            (rho_t - 4.0)
                            * (rho_t - 2.0)
                            * rho_inf
                            / (rho_inf - 4.0)
                            / (rho_inf - 2.0)
                            / rho_t
                        )
                        rt = math.sqrt(rt)

                        step_size = rt * group["lr"] / bias_correction1

                        p.data.addcdiv_(-step_size, exp_avg, denom)

                    else:  # perform SGD style update
                        p.data.add_(-group["lr"], exp_avg)

        return loss


[docs]    def clip_grad_norm(self, max_norm, model=None):
        return Optimizer.clip_grad_norm(self, max_norm, model)






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.fairseq_fp16_utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from itertools import chain

import torch
from fairseq import utils
from fairseq.optim.fp16_optimizer import DynamicLossScaler as Fairseq_DynamicLossScaler


[docs]class Fairseq_FP16OptimizerMixin(object):
    def __init__(self, *args, **kwargs):
        # forward __init__ call to the next class in mro(method resolution order)
        super().__init__(*args, **kwargs)

[docs]    @classmethod
    def build_fp32_params(cls, params):
        # create FP32 copy of parameters and grads
        total_param_size = sum(p.data.numel() for p in params)
        fp32_params = params[0].new(0).float().new(total_param_size)
        offset = 0
        for p in params:
            numel = p.data.numel()
            fp32_params[offset : offset + numel].copy_(p.data.view(-1))
            offset += numel
        fp32_params = torch.nn.Parameter(fp32_params)
        fp32_params.grad = fp32_params.data.new(total_param_size)
        return fp32_params


[docs]    def state_dict(self):
        """Return the optimizer's state dict."""
        state_dict = self.fp32_optimizer.state_dict()
        state_dict["loss_scale"] = self.scaler.loss_scale
        return state_dict


[docs]    def load_state_dict(self, state_dict, optimizer_overrides=None):
        """Load an optimizer state dict.

        In general we should prefer the configuration of the existing optimizer
        instance (e.g., learning rate) over that found in the state_dict. This
        allows us to resume training from a checkpoint using a new set of
        optimizer args.
        """
        if "loss_scale" in state_dict:
            self.scaler.loss_scale = state_dict["loss_scale"]
        self.fp32_optimizer.load_state_dict(state_dict, optimizer_overrides)


[docs]    def backward(self, loss):
        """Computes the sum of gradients of the given tensor w.r.t. graph leaves.

        Compared to :func:`fairseq.optim.FairseqOptimizer.backward`, this
        function additionally dynamically scales the loss to avoid gradient
        underflow.
        """
        loss = loss * self.scaler.loss_scale
        loss.backward()
        self._needs_sync = True


    def _sync_fp16_grads_to_fp32(self, multiply_grads=1.0):
        if self._needs_sync:
            # copy FP16 grads to FP32
            offset = 0
            for p in self.fp16_params:
                if not p.requires_grad:
                    continue
                grad_data = (
                    p.grad.data
                    if p.grad is not None
                    else p.data.new_zeros(p.data.shape)
                )
                numel = grad_data.numel()
                self.fp32_params.grad.data[offset : offset + numel].copy_(
                    grad_data.view(-1)
                )
                offset += numel

            # correct for dynamic loss scaler
            self.fp32_params.grad.data.mul_(multiply_grads / self.scaler.loss_scale)

            self._needs_sync = False

[docs]    def multiply_grads(self, c):
        """Multiplies grads by a constant ``c``."""
        if self._needs_sync:
            self._sync_fp16_grads_to_fp32(c)
        else:
            self.fp32_params.grad.data.mul_(c)


[docs]    def clip_grad_norm(self, max_norm):
        """Clips gradient norm and updates dynamic loss scaler."""
        self._sync_fp16_grads_to_fp32()
        grad_norm = utils.clip_grad_norm_(self.fp32_params.grad.data, max_norm)

        # detect overflow and adjust loss scale
        overflow = Fairseq_DynamicLossScaler.has_overflow(grad_norm)
        self.scaler.update_scale(overflow)
        if overflow:
            if self.scaler.loss_scale <= self.min_loss_scale:
                # Use FloatingPointError as an uncommon error that parent
                # functions can safely catch to stop training.
                raise FloatingPointError(
                    (
                        "Minimum loss scale reached ({}). Your loss is probably exploding. "
                        "Try lowering the learning rate, using gradient clipping or "
                        "increasing the batch size."
                    ).format(self.min_loss_scale)
                )
            raise OverflowError("setting loss scale to: " + str(self.scaler.loss_scale))
        return grad_norm


[docs]    def step(self, closure=None):
        """Performs a single optimization step."""
        self._sync_fp16_grads_to_fp32()
        self.fp32_optimizer.step(closure)

        # copy FP32 params back into FP16 model
        offset = 0
        for p in self.fp16_params:
            if not p.requires_grad:
                continue
            numel = p.data.numel()
            p.data.copy_(self.fp32_params.data[offset : offset + numel].view_as(p.data))
            offset += numel


[docs]    def zero_grad(self):
        """Clears the gradients of all optimized parameters."""
        for p in self.fp16_params:
            p.grad = None
        self._needs_sync = False




[docs]class Fairseq_MemoryEfficientFP16OptimizerMixin(object):
    def __init__(self, *args, **kwargs):
        # forward __init__ call to the next class in mro(method resolution order)
        super().__init__(*args, **kwargs)

[docs]    def state_dict(self):
        """Return the optimizer's state dict."""
        state_dict = self.wrapped_optimizer.state_dict()
        state_dict["loss_scale"] = self.scaler.loss_scale
        return state_dict


[docs]    def load_state_dict(self, state_dict, optimizer_overrides=None):
        """Load an optimizer state dict.

        In general we should prefer the configuration of the existing optimizer
        instance (e.g., learning rate) over that found in the state_dict. This
        allows us to resume training from a checkpoint using a new set of
        optimizer args.
        """
        if "loss_scale" in state_dict:
            self.scaler.loss_scale = state_dict["loss_scale"]

        self.wrapped_optimizer.load_state_dict(state_dict, optimizer_overrides)

        # Hack: PyTorch automatically casts the optimizer state to match the
        # type of the current parameters. But with --memory-efficient-fp16 the
        # params are FP16 while the optimizer state is FP32 and we don't want
        # to cast. A workaround is to manually copy back the original state
        # after the optimizer has been loaded.
        groups = self.optimizer.param_groups
        saved_groups = state_dict["param_groups"]
        id_map = {
            old_id: p
            for old_id, p in zip(
                chain(*(g["params"] for g in saved_groups)),
                chain(*(g["params"] for g in groups)),
            )
        }
        for k, v in state_dict["state"].items():
            if k in id_map:
                param = id_map[k]
                self.optimizer.state[param] = v


[docs]    def backward(self, loss):
        """Computes the sum of gradients of the given tensor w.r.t. graph leaves.

        Compared to :func:`fairseq.optim.FairseqOptimizer.backward`, this
        function additionally dynamically scales the loss to avoid gradient
        underflow.
        """
        loss = loss * self.scaler.loss_scale
        loss.backward()
        self._grads_are_scaled = True


    def _unscale_grads(self, multiply_grads=1.0):
        if self._grads_are_scaled:
            self._grads_are_scaled = False

            # correct for dynamic loss scaler
            self.wrapped_optimizer.multiply_grads(
                multiply_grads / self.scaler.loss_scale
            )
        else:
            assert multiply_grads == 1.0

[docs]    def multiply_grads(self, c):
        """Multiplies grads by a constant *c*."""
        if self._grads_are_scaled:
            self._unscale_grads(c)
        else:
            self.wrapped_optimizer.multiply_grads(c)


[docs]    def clip_grad_norm(self, max_norm):
        """Clips gradient norm and updates dynamic loss scaler."""
        self._unscale_grads()
        grad_norm = self.wrapped_optimizer.clip_grad_norm(max_norm)

        # detect overflow and adjust loss scale
        overflow = Fairseq_DynamicLossScaler.has_overflow(grad_norm)
        self.scaler.update_scale(overflow)
        if overflow:
            if self.scaler.loss_scale <= self.args.min_loss_scale:
                # Use FloatingPointError as an uncommon error that parent
                # functions can safely catch to stop training.
                raise FloatingPointError(
                    (
                        "Minimum loss scale reached ({}). Your loss is probably exploding. "
                        "Try lowering the learning rate, using gradient clipping or "
                        "increasing the batch size."
                    ).format(self.args.min_loss_scale)
                )
            raise OverflowError("setting loss scale to: " + str(self.scaler.loss_scale))

        return grad_norm


[docs]    def step(self, closure=None):
        """Performs a single optimization step."""
        self._unscale_grads()
        self.wrapped_optimizer.step(closure)


[docs]    def zero_grad(self):
        """Clears the gradients of all optimized parameters."""
        self.wrapped_optimizer.zero_grad()
        self._grads_are_scaled = False






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.fp16_optimizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import contextlib
from collections import namedtuple
from sys import stderr
from typing import Optional

import torch
from fairseq.optim.fp16_optimizer import DynamicLossScaler as Fairseq_DynamicLossScaler
from pytext.config.component import create_optimizer
from pytext.optimizer.optimizers import Optimizer
from pytext.utils import cuda, precision


_APEX_DISABLED = False
try:
    from apex import amp
except ImportError:
    print("Install apex from https://github.com/NVIDIA/apex/.", file=stderr)
    _APEX_DISABLED = True
except AttributeError as e:
    print(f"Fail to import apex: {e}", file=stderr)
    _APEX_DISABLED = True


try:
    from fairseq.optim.fp16_optimizer import (
        _FP16OptimizerMixin as Fairseq_FP16OptimizerMixin,
    )
except ImportError:
    # TODO: temporary fix fairseq dependency, remove after fairseq new release.
    from .fairseq_fp16_utils import Fairseq_FP16OptimizerMixin

# TODO: remove this try block after the new release by fairseq that
# contains the dependency
try:
    from fairseq.optim.fp16_optimizer import (
        _MemoryEfficientFP16OptimizerMixin as Fairseq_MemoryEfficientFP16OptimizerMixin,
    )
except ImportError:
    from .fairseq_fp16_utils import Fairseq_MemoryEfficientFP16OptimizerMixin

"""
Tips:
1. Recommand run fp16 on latest generation (Volta V100) GPU, CUDA 9.1 or newer
   to leverage tensor cores, which provide 8x more throughput than single
   precision math pipelines.
2. Additionally:
    - Batch size should be a multiple of 8
    - Tokens size should be a multiple of 8
    - Embedding layers should be padded to be a multiple of 8
    - Ideally, everything should be a multiple of 8 (e.g padding, etc)
3. Larger batch_size might increase GPU utilization and better performance.
"""


[docs]class FP16Optimizer(Optimizer):
    __EXPANSIBLE__ = True

    def __init__(self, fp32_optimizer):
        self.fp32_optimizer: torch.optim.Optimizer = fp32_optimizer

    @property
    def param_groups(self):
        return self.fp32_optimizer.param_groups

[docs]    def finalize(self) -> bool:
        return self.fp32_optimizer.finalize()


    # methods to implement
[docs]    def state_dict(self):
        raise NotImplementedError


[docs]    def load_state_dict(self, state_dict):
        raise NotImplementedError


[docs]    def zero_grad(self):
        raise NotImplementedError


[docs]    def step(self, closure=None):
        raise NotImplementedError


[docs]    def backward(self, loss):
        raise NotImplementedError


[docs]    def clip_grad_norm(self, max_norm, model):
        raise NotImplementedError


[docs]    def pre_export(self, model):
        raise NotImplementedError




"""
Apex amp: https://github.com/NVIDIA/apex/tree/master/apex/amp

FP32 Master Weights <--(step)-- FP32 Gradients <--(unscale)-- Scaled FP16 Gradients
       |                                                        |
(copy) |                                                        | (backprop)
       |                                                        |
FP16 Weights --(forward)--> FP32 Loss --(loss scaling)--> Scaled FP32 Loss

Using amp require adding three lines of code.
https://nvidia.github.io/apex/amp.html
1. Allow Amp to perform casts as required by the opt_level:
model, optimizer = amp.initialize(model, optimizer, opt_level="O1")

2. loss.backward() replace with:
with amp.scale_loss(loss, optimizer) as scaled_loss:
    scaled_loss.backward()

3. torch.nn.utils.clip_grad_norm_(model.parameters(), max_norm) replace with:
torch.nn.utils.clip_grad_norm_(amp.master_params(optimizer), max_norm)

Opt level explaination (from Nvidia Apex):

* O1:  Insert automatic casts around Pytorch functions and Tensor methods
 - The type of your model's weights is not altered.  However, internally,
   Pytorch functions are patched to cast any Tensor Core-friendly ops to FP16
   for speed, while operations that might benefit from the additional stability
   of FP32 are patched to cast their inputs to fp32.
 - O1 is the safest way to try mixed precision training, and is recommended when
   trying mixed precision training for the first time.

* O2:  FP16 training with FP32 batchnorm and FP32 master weights.
 - Calls .half() on your model, converting the entire model (except for batchnorms)
   to FP16.  Batchnorms are retained in FP32 for additional stability.
 - The forward pass is patched to cast incoming Tensors to FP16, so you don't
   need to change your data pipeline.
 - O2 creates FP32 master weights outside the model and patches any optimizers
   to update these master weights, then copy the master weights into the FP16
   model weights.
"""


[docs]class FP16OptimizerApex(FP16Optimizer):
[docs]    class Config(FP16Optimizer.Config):
        # O1: Insert automatic casts around Pytorch functions and Tensor methods
        # O2: FP16 training with FP32 batchnorm and FP32 master weights. (recommand)
        opt_level: str = "O2"
        # initial loss scale, None will use the default loss_scale
        # defined in opt_level (for example: "dynamic" for O2)
        init_loss_scale: Optional[int] = None
        # determine the minimum loss scale
        min_loss_scale: Optional[float] = None


    def __init__(
        self,
        fp32_optimizer: Optimizer,
        model: torch.nn.Module,
        opt_level: str,
        init_loss_scale: Optional[int],
        min_loss_scale: Optional[float],
    ):
        assert precision.FP16_ENABLED and not _APEX_DISABLED
        model, fp32_optimizer = amp.initialize(
            model,
            fp32_optimizer,
            opt_level=opt_level,
            loss_scale=init_loss_scale,
            min_loss_scale=min_loss_scale,
        )

        super().__init__(fp32_optimizer)
        self.opt_level = opt_level

[docs]    @classmethod
    def from_config(
        cls,
        fp16_config: Config,
        model: torch.nn.Module,
        fp32_config: Optimizer.Config,
        *unused,
    ):
        fp32_optimizer = create_optimizer(fp32_config, model)
        return cls(
            fp32_optimizer,
            model,
            fp16_config.opt_level,
            fp16_config.init_loss_scale,
            fp16_config.min_loss_scale,
        )


[docs]    def state_dict(self):
        return self.fp32_optimizer.state_dict()


[docs]    def load_state_dict(self, state_dict):
        return self.fp32_optimizer.load_state_dict(state_dict)


[docs]    def zero_grad(self):
        self.fp32_optimizer.zero_grad()


[docs]    def step(self, closure=None):
        self.fp32_optimizer.step(closure)


[docs]    def backward(self, loss):
        with amp.scale_loss(
            loss, self.fp32_optimizer, delay_unscale=precision.DELAY_UNSCALE
        ) as scaled_loss:
            scaled_loss.backward()


[docs]    def clip_grad_norm(self, max_norm, model):
        if max_norm is not None:
            return torch.nn.utils.clip_grad_norm_(
                amp.master_params(self.fp32_optimizer), max_norm
            )
        else:
            return None


[docs]    def pre_export(self, model):
        if self.opt_level == "O2":
            # convert model parameters back to fp32
            model.float()
            if hasattr(model, "old_forward"):
                model.forward = model.old_forward
        else:
            # restoring uncasted versions of functions
            amp._amp_state.handle._deactivate()

        precision.FP16_ENABLED = False




[docs]class MemoryEfficientFP16OptimizerFairseq(
    Fairseq_MemoryEfficientFP16OptimizerMixin, FP16Optimizer
):
    """
    Wrap the mem efficient *optimizer* to support FP16 (mixed precision) training.
    """

[docs]    class Config(FP16Optimizer.Config):
        # initial loss scale
        init_loss_scale: int = 2 ** 7
        # determine when to increase loss scale,
        # represents: consecutive number of non-overflow steps
        scale_window: Optional[int] = None
        # determine when to decrease loss scale, value range should be from 0 to 1,
        # represents: percentage of overflow since last rescale
        scale_tolerance: float = 0.0
        # determine the loss scale minimum value threshold
        threshold_loss_scale: Optional[float] = None
        # used to detect loss exploding, exception will be raised if loss_scale
        # reach this value
        min_loss_scale: float = 0.0001


    def __init__(
        self,
        fp16_params,
        optimizer,
        init_loss_scale,
        scale_window,
        scale_tolerance,
        threshold_loss_scale,
        min_loss_scale,
        num_accumulated_batches,
    ):
        assert precision.FP16_ENABLED
        super().__init__(optimizer)

        self.wrapped_optimizer = optimizer

        if scale_window is None:
            scale_window = (
                2 ** 14 / cuda.DISTRIBUTED_WORLD_SIZE / num_accumulated_batches
            )
        else:
            scale_window = scale_window

        self.scaler = Fairseq_DynamicLossScaler(
            init_scale=init_loss_scale,
            scale_window=scale_window,
            tolerance=scale_tolerance,
            threshold=threshold_loss_scale,
        )
        self.min_loss_scale = min_loss_scale

[docs]    @classmethod
    def from_config(
        cls,
        fp16_config: Config,
        model: torch.nn.Module,
        fp32_config: Optimizer.Config,
        num_accumulated_batches: int,
    ):
        model = model.half()
        fp16_params = list(filter(lambda p: p.requires_grad, model.parameters()))
        fp32_optimizer = create_optimizer(fp32_config, model)
        print(
            "| Fairseq MemoryEfficientFP16Optimizer with init_loss_scale={}".format(
                fp16_config.init_loss_scale
            )
        )
        return cls(
            fp16_params=fp16_params,
            optimizer=fp32_optimizer,
            init_loss_scale=fp16_config.init_loss_scale,
            scale_window=fp16_config.scale_window,
            scale_tolerance=fp16_config.scale_tolerance,
            threshold_loss_scale=fp16_config.threshold_loss_scale,
            min_loss_scale=fp16_config.min_loss_scale,
            num_accumulated_batches=num_accumulated_batches,
        )


[docs]    def clip_grad_norm(self, max_norm, unused_model):
        # fairseq clip_grad_norm will skip clipping when max_norm is 0.
        if max_norm is None:
            max_norm = 0.0
        return super().clip_grad_norm(max_norm)


[docs]    def pre_export(self, model):
        model.float()
        precision.FP16_ENABLED = False




[docs]class FP16OptimizerFairseq(Fairseq_FP16OptimizerMixin, FP16Optimizer):
    """
    Wrap an *optimizer* to support FP16 (mixed precision) training.
    """

[docs]    class Config(FP16Optimizer.Config):
        # initial loss scale
        init_loss_scale: int = 2 ** 7
        # determine when to increase loss scale,
        # represents: consecutive number of non-overflow steps
        scale_window: Optional[int] = None
        # determine when to decrease loss scale, value range should be from 0 to 1,
        # represents: percentage of overflow since last rescale
        scale_tolerance: float = 0.0
        # determine the loss scale minimum value threshold
        threshold_loss_scale: Optional[float] = None
        # used to detect loss exploding, exception will be raised if loss_scale
        # reach this value
        min_loss_scale: float = 0.0001


    def __init__(
        self,
        fp16_params,
        fp32_optimizer,
        init_loss_scale,
        scale_window,
        scale_tolerance,
        threshold_loss_scale,
        min_loss_scale,
        num_accumulated_batches,
    ):
        assert precision.FP16_ENABLED
        super().__init__(fp32_optimizer)

        self.fp16_params = fp16_params
        args = {"pipeline_model_parallel": False, "distributed_no_spawn": False}
        fairseq_args = namedtuple("args", args.keys())(*args.values())
        self.fp32_params = self.build_fp32_params(
            args=fairseq_args, params=fp16_params, flatten=True
        )

        if scale_window is None:
            scale_window = (
                2 ** 14 / cuda.DISTRIBUTED_WORLD_SIZE / num_accumulated_batches
            )
        else:
            scale_window = scale_window

        self.scaler = Fairseq_DynamicLossScaler(
            init_scale=init_loss_scale,
            scale_window=scale_window,
            tolerance=scale_tolerance,
            threshold=threshold_loss_scale,
        )
        self.min_loss_scale = min_loss_scale

        # reset fp32_optimizer param groups to using master weights
        fp32_param_group = self.fp32_optimizer.param_groups[0]
        fp32_param_group["params"] = [self.fp32_params[torch.cuda.current_device()]]
        self.fp32_optimizer.reset_param_groups()
        self.fp32_optimizer.add_param_group(fp32_param_group)

[docs]    @classmethod
    def from_config(
        cls,
        fp16_config: Config,
        model: torch.nn.Module,
        fp32_config: Optimizer.Config,
        num_accumulated_batches: int,
    ):
        model = model.half()
        fp16_params = list(filter(lambda p: p.requires_grad, model.parameters()))
        fp32_optimizer = create_optimizer(fp32_config, model)
        print(
            "| Fairseq FP16Optimizer with init_loss_scale={}".format(
                fp16_config.init_loss_scale
            )
        )
        return cls(
            fp16_params=fp16_params,
            fp32_optimizer=fp32_optimizer,
            init_loss_scale=fp16_config.init_loss_scale,
            scale_window=fp16_config.scale_window,
            scale_tolerance=fp16_config.scale_tolerance,
            threshold_loss_scale=fp16_config.threshold_loss_scale,
            min_loss_scale=fp16_config.min_loss_scale,
            num_accumulated_batches=num_accumulated_batches,
        )


[docs]    def clip_grad_norm(self, max_norm, unused_model):
        # fairseq clip_grad_norm will skip clipping when max_norm is 0.
        if max_norm is None:
            max_norm = 0.0
        return super().clip_grad_norm(max_norm)


[docs]    def pre_export(self, model):
        model.float()
        precision.FP16_ENABLED = False




"""fp16 optimizer wraps torch.optim to support mixed precision training

structure of fp16Optimizer:
                                      property
        fp16_optimizer.param_groups ----------> inner_optimizer.param_groups
                        |                                   |
                 ___ __ |__ __ __                  __ __ __ | __ __ __
                |     fp16       | after backward  |      fp32        |
  zero_grad ----|->   grads    --|-----------------|-->   grads    <--|-- check overflow
       loss --->|    weights   <-|-----------------|--   weights      |
      model --->|_ __ __ __ __ __|  after step     |__ __ __ __ __ __ |

Usage Example:
1    optim.zero_grad()
2    for i in range(N):
3        model.forward()  ---- fp16 weights
4        pre_process   ---- fp16 grads upscale
5        optim.backward() ---- upscaled fp16 grads
6        post_process   ---- downscale and float to fp32 grads
7    optim.step()         ---- fp32 weights and grads

class FP16_Optimizer:
Properties:
    inner_optimizer(torch.optim): optimizer in pytext (eg. Adam)
                    which is initialized with fp16 params already
    param_groups (list): list of dictionaries: key(string), value (list)
    loss_scaler(DynamicLossScaler): handle upscale, unscale, check_overflow
    weights_update_needed(bool): whether coping weights from master to model is needed
    grads_update_needed(bool): whether copying grads from model to master is needed

class DynamicLossScaler:
 properties:
    init_scale(int): beginning value of loss scale
    scale_factor(int): the step length that we use to increase the scale
    scale_window(int): the upper bound of iterations among which no overflow is triggered
    is_overflow(bool): indicate whether overflow happens in this step
    is_scaled(bool): whether grads are scaled
"""


[docs]class DynamicLossScaler(object):
    def __init__(self, init_scale, scale_factor, scale_window):
        self.scale = init_scale
        self.scale_factor = scale_factor
        self.scale_window = scale_window
        self._iter = 0
        self._last_overflow_iter = 0
        self.is_overflow = False

[docs]    def upscale(self, loss):
        return loss.float() * self.scale


[docs]    def unscale(self, grad):
        grad.div_(self.scale)


[docs]    def unscale_grads(self, param_groups):
        for p in generate_params(param_groups):
            self.unscale(p.grad)


[docs]    def check_overflow_(self, grad):
        if grad is not None:
            cpu_sum = float(grad.float().sum())
            if (
                cpu_sum == float("inf")
                or cpu_sum == -float("inf")
                or cpu_sum != cpu_sum
            ):
                self.is_overflow = True
            else:
                self.is_overflow = False


[docs]    def check_overflow(self, params):
        self.is_overflow = False
        for p in generate_params(params):
            self.check_overflow_(p.grad)
            if self.is_overflow:
                break


[docs]    def update_scale(self):
        r"""According to overflow situation, adjust loss scale.

        Once overflow happened, we decrease the scale by scale_factor.
        Setting tolerance is another approach depending on cases.

        If we haven't had overflows for #scale_window times, we should increase
        the scale by scale_factor.
        """
        self._iter += 1
        if self.is_overflow:
            self._last_overflow_iter = self._iter
            self.scale = max(self.scale / self.scale_factor, 1)
            print(
                "overflow happens, skip step, new loss scale is {}".format(self.scale)
            )
        elif (self._iter - self._last_overflow_iter) % self.scale_window == 0:
            self.scale *= self.scale_factor




[docs]class FP16OptimizerDeprecated(object):
    def __init__(self, init_optimizer, init_scale, scale_factor, scale_window):
        r"""Initialize master weights maintaining optimizer.

        Args:
            init_optimizer(torch.optim.Optimizer): an initialized optimizer
            init_scale(int): beginning value of loss scale
            scale_factor(int): step that we adjust loss scale
            scale_window(int): tolerence for non-overflows

        Effects:
            Initialize the optimizer, create master weights copy and loss scaler.

        Modifies:
            Record the reference of model params (fp16).
            Change the inner optimizer's params to fp32.
            Initialized the scaler, state and default
        """
        self.inner_optimizer = init_optimizer
        self.param_groups = []
        for group in self.inner_optimizer.param_groups:
            fp16_group = {}
            for key, value in group.items():
                if key == "params":
                    fp16_param = []
                    for j, p in enumerate(value):
                        fp16_param.append(p)
                        master_p = p.detach().clone().float()
                        master_p.requires_grad_(True)
                        group["params"][j] = master_p
                        # change the state map:
                        if p in self.inner_optimizer.state:
                            self.inner_optimizer.state[
                                master_p
                            ] = self.inner_optimizer.state.pop(p)

                    fp16_group["params"] = fp16_param
                else:
                    fp16_group[key] = value
            self.param_groups.append(fp16_group)
        self.loss_scaler = DynamicLossScaler(init_scale, scale_factor, scale_window)
        self.state = self.inner_optimizer.state
        self.weights_update_needed = False
        self.grads_update_needed = False

[docs]    def zero_grad(self):
        for p in generate_params(self.param_groups):
            if p.grad is not None:
                p.grad.detach_()
                p.grad.zero_()


[docs]    def scale_loss(self, loss):
        # print("-----running backward----")
        self.grads_update_needed = True
        return self.loss_scaler.upscale(loss)


[docs]    def step(self):
        r"""Realize weights update.

        Update the grads from model to master. During iteration for parameters,
        we check overflow after floating grads and copy. Then do unscaling.

        If overflow doesn't happen, call inner optimizer's step() and copy
        back the updated weights from inner optimizer to model.

        Update loss scale according to overflow checking result.
        """
        self._grads_from_model_to_master()
        if not self.loss_scaler.is_overflow:
            self.inner_optimizer.step()
            self.weights_update_needed = True
            self._weights_from_master_to_model()
        self.loss_scaler.update_scale()


    def _grads_from_model_to_master(self):
        r"""Sync grads from model to inner optimizer

        During each iteration, check overflow of grads.
        If not overflow, float the grads and copy to inner optimizer, unscale.
        """
        if self.grads_update_needed:
            for model_param, master_param in zip(
                generate_params(self.param_groups),
                generate_params(self.inner_optimizer.param_groups),
            ):
                # check master grad overflow
                self.loss_scaler.check_overflow_(model_param.grad)
                # print("checking overflow---{}".format(self.loss_scaler.is_overflow))
                if self.loss_scaler.is_overflow:
                    break

                if master_param.grad is None:
                    master_param.grad = torch.empty_like(master_param)
                master_param.grad.copy_(model_param.grad)
                self.loss_scaler.unscale(master_param.grad)
            self.grads_update_needed = False

    def _weights_from_master_to_model(self):
        if self.weights_update_needed:
            for model_param, master_param in zip(
                generate_params(self.param_groups),
                generate_params(self.inner_optimizer.param_groups),
            ):
                model_param.data.copy_(master_param.data)
            self.weights_update_needed = False

[docs]    def state_dict(self):
        state_dict = {}
        state_dict["loss_scale"] = self.loss_scaler.scale
        state_dict["overflow"] = self.loss_scaler.is_overflow
        state_dict["param_groups"] = self.param_groups
        state_dict["optimizer_state_dict"] = self.inner_optimizer.state_dict()
        return state_dict


[docs]    def load_state_dict(self, state_dict):
        self.loss_scaler.scale = state_dict["loss_scale"]
        self.loss_scaler.is_overflow = state_dict["overflow"]
        self.inner_optimizer.load_state_dict(state_dict["optimizer_state_dict"])
        self.param_groups = state_dict["param_groups"]


[docs]    def finalize(self):
        return self.inner_optimizer.finalize()


    def __getstate__(self):
        return self.state_dict()

    def __setstate__(self, state):
        self.load_state_dict(state)



[docs]def initialize(
    model,
    optimizer,
    opt_level,
    init_scale=2 ** 16,
    scale_factor=2.0,
    scale_window=2000,
    memory_efficient=False,
):
    optimizer = (
        FP16OptimizerDeprecated(optimizer, init_scale, scale_factor, scale_window)
        if not memory_efficient
        else PureFP16Optimizer(optimizer, init_scale, scale_factor, scale_window)
    )

    return (model.half(), optimizer)



[docs]@contextlib.contextmanager
def scale_loss(loss, optimizer, delay_unscale=False):
    yield optimizer.scale_loss(loss)



[docs]def master_params(optimizer):
    return generate_params(optimizer.inner_optimizer.param_groups)



[docs]def generate_params(param_groups):
    for group in param_groups:
        for p in group["params"]:
            yield p



"""PureFP16Optimizer
No maintenance of fp32 weights.

Internally maintain the chain:

loss.backward()          float()          step()               half()
----------------->fp16 grads------>fp32 grads------> fp32 weights -----> fp16 weights

"""


[docs]class PureFP16Optimizer(FP16OptimizerDeprecated):
    def __init__(
        self, init_optimizer, init_scale=2.0 ** 16, scale_factor=2, scale_window=2000
    ):
        r"""Initialize the memory-efficient optimizer

        Args:
            init_optimizer(torch.optim.Optimizer): an initialized optimizer
            init_scale(int): beginning value of loss scale
            scale_factor(int): step that we adjust loss scale
            scale_window(int): tolerence for non-overflows

        Effects:
            initialize this optimizer wrapper and loss scaling tools,
            initialized the scaler and state
        """
        self.inner_optimizer = init_optimizer
        self.param_groups = self.inner_optimizer.param_groups
        self.loss_scaler = DynamicLossScaler(init_scale, scale_factor, scale_window)
        self.state = self.inner_optimizer.state
        self.is_scaled = False
        print("===============Pure Memory Efficient Optimizer===============")

[docs]    def scale_loss(self, loss):
        r"""Scale the loss.

        Args:
            loss(pytext.Loss): loss function object
        """
        self.is_scaled = True
        return self.loss_scaler.upscale(loss)


[docs]    def step(self):
        r"""Updates the weights in inner optimizer.

        If inner optimizer supports memory efficient, check overflow,
        unscale and call advanced step.

        Otherwise, float weights and grads, check whether grads are overflow
        during the iteration, if not overflow, unscale grads and call inner
        optimizer's step; If overflow happens, do nothing, wait to the end
        to call half weights and grads (grads will be eliminated in zero_grad)
        """
        support = getattr(self.inner_optimizer, "supports_memory_efficient_fp16", False)
        if support:
            self.loss_scaler.check_overflow(self.param_groups)
            if not self.loss_scaler.is_overflow:
                self._unscale()
                self.inner_optimizer.step()
        else:
            self._fp16_to_fp32()
            if not self.loss_scaler.is_overflow:
                self.inner_optimizer.step()
            self._fp32_to_fp16()

        self.loss_scaler.update_scale()


    def _unscale(self):
        if self.is_scaled:
            self.loss_scaler.unscale_grads(self.param_groups)
            self.is_scaled = False

    def _fp16_to_fp32(self):
        for p in generate_params(self.param_groups):
            p.data = p.data.float()
            if p.grad is not None:
                p.grad.data = p.grad.data.float()
                self.loss_scaler.check_overflow_(p.grad)
                if self.loss_scaler.is_overflow:
                    break
                self.loss_scaler.unscale(p.grad)

    def _fp32_to_fp16(self):
        for p in generate_params(self.param_groups):
            p.data = p.data.half()
            if p.grad is not None:
                p.grad.data = p.grad.data.half()

[docs]    def load_state_dict(self, state_dict):
        r"""Load an optimizer state dict.

        We prefer the configuration of the existing optimizer instance.
        Realize the same logic as in init() -- point the param_groups of outer
        optimizer to that of the inner_optimizer.
        """
        self.loss_scaler.scale = state_dict["loss_scale"]
        self.loss_scaler.is_overflow = state_dict["overflow"]
        self.inner_optimizer.load_state_dict(state_dict["optimizer_state_dict"])
        self.param_groups = self.inner_optimizer.param_groups
        self.state = self.inner_optimizer.state




[docs]class GeneratorFP16Optimizer(PureFP16Optimizer):
    def __init__(
        self, init_optimizer, init_scale=2.0 ** 16, scale_factor=2, scale_window=2000
    ):
        r"""Initialize the generator implementation method of memory efficient optimizer.

        Args:
            init_optimizer(torch.optim.Optimizer): an initialized optimizer
            init_scale(int): beginning value of loss scale
            scale_factor(int): step that we adjust loss scale
            scale_window(int): tolerence for non-overflows

        Effects:
            We create another copy of references of parameters in self.param_groups
            to keep trace of changed weights and grads.
        """
        self.inner_optimizer = init_optimizer
        self.param_groups = []
        for group in self.inner_optimizer.param_groups:
            fp16_group = {}
            for key, value in group.items():
                fp16_group[key] = value
            self.param_groups.append(fp16_group)

        self.loss_scaler = DynamicLossScaler(init_scale, scale_factor, scale_window)
        self.state = self.inner_optimizer.state
        self.is_scaled = False
        print("=============Generator Memory Efficient Optimizer==============")

[docs]    def step(self):
        r"""Updates weights.

        Effects:
            Check overflow, if not, when inner_optimizer supports memory-effcient
            step, do overall unscale and call memory-efficient step.

            If it doesn't support, modify each parameter list in param_groups
            of inner_optimizer to a generator of the tensors. Call normal step
            then, data type changing will be added automatically in that function.

            No matter whether it is overflow, we need to update scale at the
            last step.
        """
        support = getattr(self.inner_optimizer, "supports_memory_efficient_fp16", False)

        self.loss_scaler.check_overflow(self.param_groups)
        if not self.loss_scaler.is_overflow:
            if support:
                self._unscale()
                self.inner_optimizer.step()
            else:
                self._preprocess_step()
                self.inner_optimizer.step()

        self.loss_scaler.update_scale()


    def _preprocess_step(self):
        r"""Change the parameter list to a generator."""
        for i, group in enumerate(self.param_groups):
            self.inner_optimizer.param_groups[i]["params"] = convert_generator(
                group["params"], self.loss_scaler.scale
            )

[docs]    def load_state_dict(self, state_dict):
        r"""Load an optimizer state dict.

        We prefer the configuration of the existing optimizer instance.
        After we load state dict to inner_optimizer, we create the copy of
        references of parameters again as in init().
        """
        self.loss_scaler.scale = state_dict["loss_scale"]
        self.loss_scaler.is_overflow = state_dict["overflow"]
        self.inner_optimizer.load_state_dict(state_dict["optimizer_state_dict"])
        self.param_groups = []
        for group in self.inner_optimizer.param_groups:
            fp16_group = {}
            for key, value in group.items():
                fp16_group[key] = value
            self.param_groups.append(fp16_group)
        self.state = self.inner_optimizer.state




[docs]def convert_generator(params, scale):
    r"""Create the generator for parameter tensors.

    For each parameter, we float and unscale it. After the caller calls next(),
    we realize the half process and start next parameter's processing.
    """
    for p in params:
        p.data = p.data.float()
        if p.grad is not None:
            p.grad.data = p.grad.data.float()
            p.grad.div_(scale)
        yield p
        p.data = p.data.half()
        if p.grad is not None:
            p.grad.data = p.grad.data.half()





          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.lamb

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Optional

import torch
from pytext.optimizer.optimizers import Optimizer
from torch.optim import Optimizer as PT_Optimizer


[docs]class Lamb(Optimizer, PT_Optimizer):
    r"""Implements Lamb algorithm.
    THIS WAS DIRECTLY COPIED OVER FROM pytorch/contrib:
    https://github.com/cybertronai/pytorch-lamb
    It has been proposed in `Large Batch Optimization for Deep Learning: Training BERT in 76 minutes`.
    https://arxiv.org/abs/1904.00962

    Has the option for minimum trust LAMB as described in "Single Headed
    Attention RNN: Stop Thinking With Your Head" section 6.3
    https://arxiv.org/abs/1911.11423
    """

[docs]    class Config(Optimizer.Config):
        lr: float = 0.001
        weight_decay: float = 0.00001
        eps: float = 1e-8
        min_trust: Optional[float] = None


[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(
            model.parameters(),
            lr=config.lr,
            weight_decay=config.weight_decay,
            eps=config.eps,
            min_trust=config.min_trust,
        )


    def __init__(
        self,
        params,
        lr=1e-3,
        betas=(0.9, 0.999),
        eps=1e-6,
        weight_decay=0,
        min_trust=None,
    ):
        if not 0.0 <= lr:
            raise ValueError("Invalid learning rate: {}".format(lr))
        if not 0.0 <= eps:
            raise ValueError("Invalid epsilon value: {}".format(eps))
        if not 0.0 <= betas[0] < 1.0:
            raise ValueError("Invalid beta parameter at index 0: {}".format(betas[0]))
        if not 0.0 <= betas[1] < 1.0:
            raise ValueError("Invalid beta parameter at index 1: {}".format(betas[1]))
        PT_Optimizer.__init__(
            self,
            params,
            {"lr": lr, "betas": betas, "eps": eps, "weight_decay": weight_decay},
        )

        self.min_trust = min_trust

[docs]    def step(self, closure=None, **kwargs):
        """Performs a single optimization step.

        Arguments:
            closure (callable, optional): A closure that reevaluates the model
                and returns the loss.
        """
        loss = None
        if closure is not None:
            loss = closure()

        for group in self.param_groups:
            for p in group["params"]:
                if p.grad is None:
                    continue
                grad = p.grad.data
                if grad.is_sparse:
                    raise RuntimeError(
                        "Lamb does not support sparse gradients, consider SparseAdam instad."
                    )

                state = self.state[p]

                # State initialization
                if len(state) == 0:
                    state["step"] = 0
                    # Exponential moving average of gradient values
                    state["exp_avg"] = torch.zeros_like(p.data)
                    # Exponential moving average of squared gradient values
                    state["exp_avg_sq"] = torch.zeros_like(p.data)

                exp_avg, exp_avg_sq = state["exp_avg"], state["exp_avg_sq"]
                beta1, beta2 = group["betas"]

                state["step"] += 1

                # Decay the first and second moment running average coefficient
                # m_t
                exp_avg.mul_(beta1).add_(1 - beta1, grad)
                # v_t
                exp_avg_sq.mul_(beta2).addcmul_(1 - beta2, grad, grad)

                # Paper v3 does not use debiasing.
                # bias_correction1 = 1 - beta1 ** state['step']
                # bias_correction2 = 1 - beta2 ** state['step']
                # Apply bias to lr to avoid broadcast.
                step_size = group["lr"]
                # * math.sqrt(bias_correction2) / bias_correction1

                weight_norm = p.data.pow(2).sum().sqrt().clamp(0, 10)

                adam_step = exp_avg / exp_avg_sq.sqrt().add(group["eps"])
                if group["weight_decay"] != 0:
                    adam_step.add_(group["weight_decay"], p.data)

                adam_norm = adam_step.pow(2).sum().sqrt()
                if weight_norm == 0 or adam_norm == 0:
                    trust_ratio = 1
                else:
                    trust_ratio = weight_norm / adam_norm
                if self.min_trust:
                    trust_ratio = max(self.min_trust, trust_ratio)
                state["weight_norm"] = weight_norm
                state["adam_norm"] = adam_norm
                state["trust_ratio"] = trust_ratio
                p.data.add_(-step_size * trust_ratio, adam_step)

        return loss






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.madgrad

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math
from collections import defaultdict
from typing import Optional

import torch
from torch.optim.optimizer import Optimizer as PT_Optimizer

from .optimizers import Optimizer


[docs]class MADGRAD(Optimizer, PT_Optimizer):
    """
    `MADGRAD Optimizer`: A Momentumized, Adaptive, Dual Averaged Gradient Method for Stochastic
    Optimization.
    Paper: https://arxiv.org/abs/2101.11075

    Implementation has been copied over from the original author
    (https://github.com/facebookresearch/madgrad/blob/master/madgrad/madgrad.py)
    """

[docs]    class Config(Optimizer.Config):
        lr: float = 1e-3
        eps: float = 1e-6
        momentum: float = 0.9
        weight_decay: float = 0.0


    r"""
    Arguments:
        params (iterable):
            Iterable of parameters to optimize or dicts defining parameter groups.
        lr (float):
            Learning rate (default: 1e-2).
        momentum (float):
            Momentum value in  the range [0,1) (default: 0.9).
        weight_decay (float):
            Weight decay, i.e. a L2 penalty (default: 0).
        eps (float):
            Term added to the denominator outside of the root operation to improve numerical stability. (default: 1e-6).
    """

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(
            params=model.parameters(),
            lr=config.lr,
            momentum=config.momentum,
            weight_decay=config.weight_decay,
            eps=config.eps,
        )


    def __init__(
        self,
        params,
        lr: float = 1e-2,
        momentum: float = 0.9,
        weight_decay: float = 0,
        eps: float = 1e-6,
        k: int = 0,
    ):
        if momentum < 0 or momentum >= 1:
            raise ValueError(f"Momentum {momentum} must be in the range [0,1]")
        if lr <= 0:
            raise ValueError(f"Learning rate {lr} must be positive")
        if weight_decay < 0:
            raise ValueError(f"Weight decay {weight_decay} must be non-negative")
        if eps < 0:
            raise ValueError("Eps must be non-negative")

        defaults = {
            "lr": lr,
            "eps": eps,
            "momentum": momentum,
            "weight_decay": weight_decay,
            "k": k,
        }

        self.momentum = momentum

        PT_Optimizer.__init__(self, params, defaults)

        self.initialize_state()

[docs]    def initialize_state(self):
        for group in self.param_groups:
            for p in group["params"]:
                if p not in self.state:
                    state = self.state[p]
                    state["grad_sum_sq"] = torch.zeros_like(p.data).detach()
                    state["s"] = torch.zeros_like(p.data).detach()
                    if self.momentum != 0:
                        state["x0"] = torch.clone(p.data).detach()


    @property
    def supports_memory_efficient_fp16(self) -> bool:
        return False

    @property
    def supports_flat_params(self) -> bool:
        return True

[docs]    def step(self, closure=None, **kwargs) -> Optional[float]:
        """Performs a single optimization step.
        Arguments:
            closure (callable, optional): A closure that reevaluates the model
                and returns the loss.
        """
        loss = None
        if closure is not None:
            loss = closure()

        for group in self.param_groups:
            eps = group["eps"]
            k = group["k"]
            lr = group["lr"] + eps
            decay = group["weight_decay"]
            momentum = group["momentum"]

            ck = 1 - momentum
            lamb = lr * math.pow(k + 1, 0.5)

            for p in group["params"]:
                if p.grad is None:
                    continue
                grad = p.grad.data
                state = self.state[p]

                if momentum != 0.0 and grad.is_sparse:
                    raise RuntimeError(
                        "momentum != 0 is not compatible with sparse gradients"
                    )

                grad_sum_sq = state["grad_sum_sq"]
                s = state["s"]

                # Apply weight decay
                if decay != 0:
                    if grad.is_sparse:
                        raise RuntimeError(
                            "weight_decay option is not compatible with sparse gradients"
                        )

                    grad.add_(p.data, alpha=decay)

                if grad.is_sparse:
                    grad = grad.coalesce()
                    grad_val = grad._values()

                    p_masked = p.sparse_mask(grad)
                    grad_sum_sq_masked = grad_sum_sq.sparse_mask(grad)
                    s_masked = s.sparse_mask(grad)

                    # Compute x_0 from other known quantities
                    rms_masked_vals = grad_sum_sq_masked._values().pow(1 / 3).add_(eps)
                    x0_masked_vals = p_masked._values().addcdiv(
                        s_masked._values(), rms_masked_vals, value=1
                    )

                    # Dense + sparse op
                    grad_sq = grad * grad
                    grad_sum_sq.add_(grad_sq, alpha=lamb)
                    grad_sum_sq_masked.add_(grad_sq, alpha=lamb)

                    rms_masked_vals = grad_sum_sq_masked._values().pow_(1 / 3).add_(eps)

                    s.add_(grad, alpha=lamb)
                    s_masked._values().add_(grad_val, alpha=lamb)

                    # update masked copy of p
                    p_kp1_masked_vals = x0_masked_vals.addcdiv(
                        s_masked._values(), rms_masked_vals, value=-1
                    )
                    # Copy updated masked p to dense p using an add operation
                    p_masked._values().add_(p_kp1_masked_vals, alpha=-1)
                    p.data.add_(p_masked, alpha=-1)
                else:
                    if momentum == 0:
                        # Compute x_0 from other known quantities
                        rms = grad_sum_sq.pow(1 / 3).add_(eps)
                        x0 = p.data.addcdiv(s, rms, value=1)
                    else:
                        x0 = state["x0"]

                    # Accumulate second moments
                    grad_sum_sq.addcmul_(grad, grad, value=lamb)
                    rms = grad_sum_sq.pow(1 / 3).add_(eps)

                    # Update s
                    s.data.add_(grad, alpha=lamb)

                    # Step
                    if momentum == 0:
                        p.data.copy_(x0.addcdiv(s, rms, value=-1))
                    else:
                        z = x0.addcdiv(s, rms, value=-1)

                        # p is a moving average of z
                        p.data.mul_(1 - ck).add_(z, alpha=ck)

            group["k"] = group["k"] + 1
        return loss


[docs]    def add_param_group(self, param_group):
        r"""Add a param group to the :class:`Optimizer` s `param_groups`.

        This can be useful when fine tuning a pre-trained network as frozen
        layers can be made trainable and added to the :class:`Optimizer` as
        training progresses.

        Args:
            param_group (dict): Specifies what Tensors should be optimized along
            with group specific optimization options.
        """
        super().add_param_group(param_group)
        self.initialize_state()


[docs]    def reset_param_groups(self):
        self.param_groups = []
        self.state = defaultdict(dict)


[docs]    def clip_grad_norm(self, max_norm, model=None):
        return Optimizer.clip_grad_norm(self, max_norm, model)






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.optimizers

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import torch
from fairseq.utils import clip_grad_norm_
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType


[docs]class Optimizer(Component):
    __COMPONENT_TYPE__ = ComponentType.OPTIMIZER
    __EXPANSIBLE__ = True

[docs]    class Config(ConfigBase):
        pass


[docs]    def backward(self, loss):
        loss.backward()


[docs]    def clip_grad_norm(self, max_norm, model=None):
        if max_norm is None:
            """incase max_norm is none we don't compute clip_grad_norm."""
            return None
        elif model is None:
            """Some callers are passing max_norm only instead of both the args.
            For those we treat model as max_norm.
            eg. optimizer.clip_grad_norm(max_norm)
            """
            return clip_grad_norm_(self.params, max_norm)
        else:
            return clip_grad_norm_(model.parameters(), max_norm)


[docs]    def pre_export(self, model):
        pass


[docs]    def finalize(self) -> bool:
        return False


[docs]    def multiply_grads(self, c):
        """Multiplies grads by a constant *c*."""
        for p in self.params:
            if p.grad is not None:
                p.grad.data.mul_(c)


    @property
    def params(self):
        """Return an iterable of the parameters held by the optimizer."""
        for param_group in self.param_groups:
            for p in param_group["params"]:
                yield p

[docs]    def reset_param_groups(self):
        self.param_groups = []




[docs]class Adagrad(torch.optim.Adagrad, Optimizer):
[docs]    class Config(Optimizer.Config):
        lr: float = 1e-2
        weight_decay: float = 0.00001


    def __init__(self, parameters, lr, weight_decay):
        super().__init__(parameters, lr=lr, weight_decay=weight_decay)

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(model.parameters(), config.lr, config.weight_decay)




[docs]class Adam(torch.optim.Adam, Optimizer):
[docs]    class Config(Optimizer.Config):
        lr: float = 0.001
        weight_decay: float = 0.00001
        eps: float = 1e-8


    def __init__(self, parameters, lr, weight_decay, eps):
        super().__init__(parameters, lr=lr, weight_decay=weight_decay, eps=eps)

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(model.parameters(), config.lr, config.weight_decay, config.eps)




[docs]class SGD(torch.optim.SGD, Optimizer):
[docs]    class Config(Optimizer.Config):
        lr: float = 0.001
        momentum: float = 0.0


    def __init__(self, parameters, lr, momentum):
        super().__init__(parameters, lr=lr, momentum=momentum)

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(model.parameters(), config.lr, config.momentum)




[docs]class AdamW(torch.optim.AdamW, Optimizer):
    """Adds PyText support for
    Decoupled Weight Decay Regularization for Adam as done in the paper:
    https://arxiv.org/abs/1711.05101
    for more information read the fast.ai blog on this optimization
    method here: https://www.fast.ai/2018/07/02/adam-weight-decay/
    """

[docs]    class Config(Optimizer.Config):
        lr: float = 0.001
        weight_decay: float = 1e-2
        eps: float = 1e-8


    def __init__(self, parameters, lr, weight_decay, eps):
        super().__init__(parameters, lr=lr, weight_decay=weight_decay, eps=eps)

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(model.parameters(), config.lr, config.weight_decay, config.eps)




[docs]def learning_rates(optimizer):
    for param_group in optimizer.param_groups:
        yield param_group["lr"]





          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.privacy_engine

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional

import opacus
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType


[docs]class PrivacyEngine(Component):
    """
    A wrapper around PrivacyEngine of Opacus
    """

    __COMPONENT_TYPE__ = ComponentType.PRIVACY_ENGINE
    __EXPANSIBLE__ = False

[docs]    class Config(ConfigBase):
        noise_multiplier: float
        max_grad_norm: float
        batch_size: float
        dataset_size: float
        target_delta: Optional[float] = 0.000001
        alphas: Optional[List[float]] = [1 + x / 10.0 for x in range(1, 100)] + list(
            range(12, 64)
        )


    def __init__(
        self,
        model,
        optimizer,
        noise_multiplier,
        max_grad_norm,
        batch_size,
        dataset_size,
        target_delta,
        alphas,
    ):
        self.noise_multiplier = noise_multiplier
        self.max_grad_norm = max_grad_norm
        self.batch_size = batch_size
        self.dataset_size = dataset_size
        self.target_delta = target_delta
        self.alphas = alphas

        self._privacy_engine = opacus.PrivacyEngine(
            model,
            self.batch_size,
            self.dataset_size,
            self.alphas,
            noise_multiplier=self.noise_multiplier,
            max_grad_norm=self.max_grad_norm,
            target_delta=self.target_delta,
        )
        self._privacy_engine.attach(optimizer)

[docs]    @classmethod
    def from_config(cls, config: Config, model, optimizer):
        return cls(
            model=model,
            optimizer=optimizer,
            noise_multiplier=config.noise_multiplier,
            max_grad_norm=config.max_grad_norm,
            batch_size=config.batch_size,
            dataset_size=config.dataset_size,
            target_delta=config.target_delta,
            alphas=config.alphas,
        )


[docs]    def attach(self, optimizer):
        self._privacy_engine.attach(optimizer)


[docs]    def detach(self):
        self._privacy_engine.detach()


[docs]    def get_privacy_spent(self):
        return self._privacy_engine.get_privacy_spent()






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.radam

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import math

import torch
from pytext.optimizer.optimizers import Optimizer
from torch.optim import Optimizer as PT_Optimizer


[docs]class RAdam(Optimizer, PT_Optimizer):
    """Implements rectified adam as derived in the following paper:
    "On the Variance of the Adaptive Learning Rate and Beyond"
    (https://arxiv.org/abs/1908.03265)

    This code is mostly a direct copy-paste of the code provided by the authors here:
    https://github.com/LiyuanLucasLiu/RAdam/blob/master/radam.py
    """

[docs]    class Config(Optimizer.Config):
        lr: float = 0.001
        weight_decay: float = 0.00001
        eps: float = 1e-8


    def __init__(self, params, lr=1e-3, betas=(0.9, 0.999), eps=1e-8, weight_decay=0):
        defaults = {"lr": lr, "betas": betas, "eps": eps, "weight_decay": weight_decay}
        self.buffer = [[None, None, None] for ind in range(10)]
        PT_Optimizer.__init__(self, params, defaults)

    def __setstate__(self, state):
        super(RAdam, self).__setstate__(state)

[docs]    def step(self, closure=None, **kwargs):
        loss = None
        if closure is not None:
            loss = closure()

        for group in self.param_groups:

            for p in group["params"]:
                if p.grad is None:
                    continue
                grad = p.grad.data.float()
                if grad.is_sparse:
                    raise RuntimeError("RAdam does not support sparse gradients")

                p_data_fp32 = p.data.float()

                state = self.state[p]

                if len(state) == 0:
                    state["step"] = 0
                    state["exp_avg"] = torch.zeros_like(p_data_fp32)
                    state["exp_avg_sq"] = torch.zeros_like(p_data_fp32)
                else:
                    state["exp_avg"] = state["exp_avg"].type_as(p_data_fp32)
                    state["exp_avg_sq"] = state["exp_avg_sq"].type_as(p_data_fp32)

                exp_avg, exp_avg_sq = state["exp_avg"], state["exp_avg_sq"]
                beta1, beta2 = group["betas"]

                exp_avg_sq.mul_(beta2).addcmul_(1 - beta2, grad, grad)
                exp_avg.mul_(beta1).add_(1 - beta1, grad)

                state["step"] += 1
                buffered = self.buffer[int(state["step"] % 10)]
                if state["step"] == buffered[0]:
                    N_sma, step_size = buffered[1], buffered[2]
                else:
                    buffered[0] = state["step"]
                    beta2_t = beta2 ** state["step"]
                    N_sma_max = 2 / (1 - beta2) - 1
                    N_sma = N_sma_max - 2 * state["step"] * beta2_t / (1 - beta2_t)
                    buffered[1] = N_sma

                    # more conservative since it's an approximated value
                    if N_sma >= 5:
                        step_size = (
                            group["lr"]
                            * math.sqrt(
                                (1 - beta2_t)
                                * (N_sma - 4)
                                / (N_sma_max - 4)
                                * (N_sma - 2)
                                / N_sma
                                * N_sma_max
                                / (N_sma_max - 2)
                            )
                            / (1 - beta1 ** state["step"])
                        )
                    else:
                        step_size = group["lr"] / (1 - beta1 ** state["step"])
                    buffered[2] = step_size

                if group["weight_decay"] != 0:
                    p_data_fp32.add_(-group["weight_decay"] * group["lr"], p_data_fp32)

                # more conservative since it's an approximated value
                if N_sma >= 5:
                    denom = exp_avg_sq.sqrt().add_(group["eps"])
                    p_data_fp32.addcdiv_(-step_size, exp_avg, denom)
                else:
                    p_data_fp32.add_(-step_size, exp_avg)

                p.data.copy_(p_data_fp32)

        return loss


[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        return cls(
            model.parameters(),
            lr=config.lr,
            weight_decay=config.weight_decay,
            eps=config.eps,
        )






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.scheduler

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math
from typing import Optional, Union

import torch
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType, create_scheduler
from pytext.optimizer import Optimizer
from torch.optim.lr_scheduler import (
    CosineAnnealingLR as TorchCosineAnnealingLR,
    CyclicLR as TorchCyclicLR,
    ExponentialLR as TorchExponentialLR,
    ReduceLROnPlateau as TorchReduceLROnPlateau,
    StepLR as TorchStepLR,
    _LRScheduler,
)


[docs]class Scheduler(Component):
    """
    Schedulers help in adjusting the learning rate during training. Scheduler
    is a wrapper class over schedulers which can be available in torch
    library or for custom implementations. There are two kinds of lr scheduling
    that is supported by this class. Per epoch scheduling and per batch scheduling.
    In per epoch scheduling, the learning rate is adjusted at the end of each epoch
    and in per batch scheduling the learning rate is adjusted after the forward and
    backward pass through one batch during the training.

    There are two main methods that needs to be implemented by the Scheduler.
    step_epoch() is called at the end of each epoch and step_batch() is called
    at the end of each batch in the training data.

    prepare() method can be used by BatchSchedulers to initialize any attributes
    they may need.

    """

    __COMPONENT_TYPE__ = ComponentType.SCHEDULER
    __EXPANSIBLE__ = True

[docs]    class Config(ConfigBase):
        pass


[docs]    def step_batch(self, **kwargs) -> None:
        pass


[docs]    def step_epoch(self, **kwargs) -> None:
        pass


[docs]    def prepare(self, train_iter, total_epochs):
        pass




[docs]class BatchScheduler(Scheduler):
[docs]    def prepare(self, train_iter, total_epochs):
        self.num_epochs = total_epochs
        self.steps_per_epoch = getattr(train_iter, "total_num_batches", None)




[docs]class LmFineTuning(_LRScheduler, BatchScheduler):
    """
    Fine-tuning methods from the paper
    "[arXiv:1801.06146]Universal Language Model Fine-tuning for Text Classification".

    Specifically, modifies training schedule using slanted triangular learning rates,
    discriminative fine-tuning (per-layer learning rates), and gradual unfreezing.
    """

[docs]    class Config(Scheduler.Config):
        #: The fraction of iterations we increase the learning rate. Default 0.1
        cut_frac: float = 0.1
        #: How much smaller the lowest LR is from the maximum LR eta_max.
        ratio: int = 32
        #: Number of param_groups, starting from the
        #: end, that were not pretrained. The default value is 2, since the base Model
        #: class supplies to the optimizer typically one param_group from the embedding
        #: and one param_group from its other components.
        non_pretrained_param_groups: int = 2
        #: Factor to multiply lr for all pretrained layers by.
        lm_lr_multiplier: float = 1.0
        #: Whether to make each pretrained layer's lr
        #:    one-half as large as the next (higher) layer.
        lm_use_per_layer_lr: bool = False
        #: Whether to unfreeze layers one by one (per epoch).
        lm_gradual_unfreezing: bool = True
        #: Though the name is `last_epoch`, it means `last batch update`.
        #: last_batch_update: = current_epoch_number * num_batches_per_epoch + batch_id
        #: after each batch update, it will increment 1
        last_epoch: int = -1


    def __init__(
        self,
        optimizer,
        cut_frac=0.1,
        ratio=32,
        non_pretrained_param_groups=2,
        lm_lr_multiplier=1.0,
        lm_use_per_layer_lr=False,
        lm_gradual_unfreezing=True,
        last_epoch=-1,
    ):
        assert isinstance(optimizer, torch.optim.Adam)
        self.num_epochs = None  # to be set later by Trainer
        self.steps_per_epoch = None  # to be set later by Trainer
        self.cut_frac = cut_frac
        self.ratio = ratio

        self.lm_pretrained_layers = (
            len(optimizer.param_groups) - non_pretrained_param_groups
        )
        assert self.lm_pretrained_layers >= 0
        assert non_pretrained_param_groups > 0

        self.lm_lr_multiplier = lm_lr_multiplier
        self.lm_use_per_layer_lr = lm_use_per_layer_lr
        self.lm_gradual_unfreezing = lm_gradual_unfreezing
        super(LmFineTuning, self).__init__(optimizer, last_epoch)

[docs]    @classmethod
    def from_config(cls, config: Config, optimizer):
        return cls(
            optimizer,
            config.cut_frac,
            config.ratio,
            config.non_pretrained_param_groups,
            config.lm_lr_multiplier,
            config.lm_use_per_layer_lr,
            config.lm_gradual_unfreezing,
            config.last_epoch,
        )


[docs]    def get_lr(self):
        if self.num_epochs is None or self.steps_per_epoch is None:
            return [1.0] * len(self.base_lrs)

        slanted_multiplier = self._slanted_multiplier()
        return [
            (
                slanted_multiplier
                * self._lm_layer_multiplier(i)
                * self._lm_frozen_multiplier(i)
                * base_lr
            )
            for i, base_lr in enumerate(self.base_lrs)
        ]


    def _slanted_multiplier(self):
        phase_step = self.last_epoch
        phase_total_steps = self.num_epochs * self.steps_per_epoch

        if phase_step > phase_total_steps:
            return 1.0 / self.ratio

        if self.lm_gradual_unfreezing:
            unfreeze_steps = self.lm_pretrained_layers * self.steps_per_epoch

            if self.last_epoch > unfreeze_steps:
                phase_step -= unfreeze_steps
                phase_total_steps -= unfreeze_steps
            else:
                phase_step %= self.steps_per_epoch
                phase_total_steps = self.steps_per_epoch

        cut = math.floor(self.cut_frac * phase_total_steps)
        if phase_step < cut:
            p = phase_step / cut
        else:
            p = 1.0 - (phase_step - cut) / (phase_total_steps - cut)

        return (1.0 + p * (self.ratio - 1.0)) / self.ratio

    def _lm_layer_multiplier(self, layer_index):
        multiplier = 1.0

        if layer_index < self.lm_pretrained_layers:
            multiplier *= self.lm_lr_multiplier

            if self.lm_use_per_layer_lr:
                multiplier *= 2 ** (layer_index - self.lm_pretrained_layers)

        return multiplier

    def _lm_frozen_multiplier(self, layer_index):
        return 0.0 if self._lm_frozen(layer_index) else 1.0

    def _lm_frozen(self, layer_index):
        if not self.lm_gradual_unfreezing:
            return False

        if layer_index >= self.lm_pretrained_layers:
            return False

        epoch = self.last_epoch / self.steps_per_epoch
        return epoch < self.lm_pretrained_layers - layer_index

[docs]    def step_batch(self, metrics=None, epoch=None):
        self.step(epoch)




[docs]class StepLR(TorchStepLR, Scheduler):
    """
    Wrapper around `torch.optim.lr_scheduler.StepLR`
    See the original documentation for more details.
    """

[docs]    class Config(Scheduler.Config):
        #: Period of learning rate decay.
        step_size: int = 30
        #: Multiplicative factor of learning rate decay.
        gamma: float = 0.1


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer):
        return cls(optimizer, config.step_size, config.gamma)


[docs]    def step_epoch(self, metrics=None, epoch=None):
        self.step(epoch)




[docs]class ReduceLROnPlateau(TorchReduceLROnPlateau, Scheduler):
    """
    Wrapper around `torch.optim.lr_scheduler.ReduceLROnPlateau`
    See the original documentation for more details.
    """

[docs]    class Config(Scheduler.Config):
        #: This indicates the desirable direction in which we would like the
        #: training to proceed. If set to true, learning rate will be reduce
        #: when quantity being monitored stops going down
        lower_is_better: bool = True
        #: Factor by which the learning rate will be reduced. new_lr = lr * factor
        factor: float = 0.1
        #: Number of epochs with no improvement after which learning rate will
        #: be reduced
        patience: int = 5
        #: Lower bound on the learning rate of all param groups
        min_lr: float = 0
        #: Threshold for measuring the new optimum, to only focus on significant
        #: changes.
        threshold: float = 0.0001
        #: One of rel, abs.
        #: In rel mode, dynamic_threshold = best * ( 1 + threshold ) in ‘max’ mode
        #: or best * ( 1 - threshold ) in min mode.
        #: In abs mode, dynamic_threshold = best + threshold in max mode or
        #: best - threshold in min mode.
        threshold_is_absolute: bool = True
        #: Number of epochs to wait before resuming normal operation after
        #: lr has been reduced.
        cooldown: int = 0


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        return cls(
            optimizer,
            mode="min" if config.lower_is_better else "max",
            factor=config.factor,
            patience=config.patience,
            min_lr=config.min_lr,
            threshold=config.threshold,
            threshold_mode=("abs" if config.threshold_is_absolute else "rel"),
            cooldown=config.cooldown,
        )


[docs]    def step_epoch(self, metrics, epoch):
        self.step(metrics, epoch)




[docs]class CosineAnnealingLR(TorchCosineAnnealingLR, BatchScheduler):
    """
    Wrapper around `torch.optim.lr_scheduler.CosineAnnealingLR`
    See the original documentation for more details.
    """

[docs]    class Config(Scheduler.Config):
        #: Maximum number of iterations.
        t_max: int = 1000
        #: Minimum learning rate
        eta_min: float = 0


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        return cls(optimizer, config.t_max, config.eta_min)


[docs]    def step_batch(self, metrics=None, epoch=None):
        self.step(epoch)




[docs]class CyclicLR(TorchCyclicLR, BatchScheduler):
    """
    Wrapper around `torch.optim.lr_scheduler.CyclicLR`
    See the original documentation for more details
    """

[docs]    class Config(Scheduler.Config):
        base_lr: float = 0.001
        max_lr: float = 0.002
        step_size_up: int = 2000
        step_size_down: Optional[int] = None
        mode: str = "triangular"
        gamma: float = 1.0
        scale_mode: str = "cycle"
        cycle_momentum: bool = True
        base_momentum: float = 0.8
        max_momentum: float = 0.9
        last_epoch: int = -1


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        return cls(
            optimizer=optimizer,
            base_lr=config.base_lr,
            max_lr=config.max_lr,
            step_size_up=config.step_size_up,
            step_size_down=config.step_size_down,
            mode=config.mode,
            gamma=config.gamma,
            scale_mode=config.scale_mode,
            cycle_momentum=config.cycle_momentum,
            base_momentum=config.base_momentum,
            max_momentum=config.max_momentum,
            last_epoch=config.last_epoch,
        )


[docs]    def step_batch(self, metrics=None, epoch=None):
        self.step(epoch)




[docs]class ExponentialLR(TorchExponentialLR, Scheduler):
    """
    Wrapper around `torch.optim.lr_scheduler.ExponentialLR`
    See the original documentation for more details.
    """

[docs]    class Config(Scheduler.Config):
        #: Multiplicative factor of learning rate decay.
        gamma: float = 0.1


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        return cls(optimizer, config.gamma)


[docs]    def step_epoch(self, metrics=None, epoch=None):
        self.step(epoch)




[docs]class WarmupScheduler(_LRScheduler, BatchScheduler):
    """
    Scheduler to linearly increase the learning rate from 0 to its final value over
    a number of steps:

        lr = base_lr * current_step / warmup_steps

    After the warm-up phase, the scheduler has the option of decaying the learning
    rate as the inverse square root of the number of training steps taken:

        lr = base_lr * sqrt(warmup_steps) / sqrt(current_step)
    """

[docs]    class Config(BatchScheduler.Config):
        #: number of training steps over which to increase learning rate
        warmup_steps: int = 10000

        #: whether to perform inverse sqrt decay after the warmup phase
        inverse_sqrt_decay: bool = False


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        return cls(optimizer, config.warmup_steps, config.inverse_sqrt_decay)


    def __init__(self, optimizer, warmup_steps, inverse_sqrt_decay):
        assert warmup_steps > 0
        self.warmup_steps = warmup_steps
        self.current_steps = 0
        self.inverse_sqrt_decay = inverse_sqrt_decay
        self.decay_factor = warmup_steps ** 0.5
        super().__init__(optimizer)

[docs]    def prepare(self, train_iter, total_epochs):
        super().prepare(train_iter, total_epochs)
        self.step_batch()  # initialize learning rate


[docs]    def step_batch(self):
        self.current_steps += 1
        self.step()


[docs]    def get_lr(self):
        if self.current_steps >= self.warmup_steps:
            if self.inverse_sqrt_decay:
                lr_multiplier = self.decay_factor / (self.current_steps ** 0.5)
            else:
                lr_multiplier = 1.0
        else:
            lr_multiplier = self.current_steps / self.warmup_steps
        return [lr_multiplier * base_lr for base_lr in self.base_lrs]




[docs]class PolynomialDecayScheduler(_LRScheduler, BatchScheduler):
    """
    Applies a polynomial decay with lr warmup to the learning rate.

    It is commonly observed that a monotonically decreasing learning rate, whose
    degree of change is carefully chosen, results in a better performing model.

    This scheduler linearly increase learning rate from 0 to final value at the
    beginning of training, determined by warmup_steps.
    Then it applies a polynomial decay function to an optimizer step, given a
    provided `base_lrs` to reach an `end_learning_rate` after `total_steps`.
    """

[docs]    class Config(BatchScheduler.Config):
        #: number of training steps over which to increase learning rate
        warmup_steps: int = 0
        #: number of training steps for learning rate decay
        total_steps: int
        #: end learning rate after `total_steps` of training
        end_learning_rate: float
        #: power used for polynomial decay calculation
        power: float = 1.0


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        return cls(
            optimizer,
            config.warmup_steps,
            config.total_steps,
            config.end_learning_rate,
            config.power,
        )


    def __init__(self, optimizer, warmup_steps, total_steps, end_learning_rate, power):
        assert total_steps > warmup_steps >= 0
        self.warmup_steps = warmup_steps
        self.total_steps = total_steps
        self.end_learning_rate = end_learning_rate
        self.power = power
        self.current_steps = 0
        super().__init__(optimizer)

[docs]    def prepare(self, train_iter, total_epochs):
        super().prepare(train_iter, total_epochs)
        self.step_batch()  # initialize learning rate


[docs]    def get_lr(self):
        if self.current_steps <= self.warmup_steps:
            # during warmup the learning rate linearly increases until
            # it reaches base_lr.
            warmup_factor = self.current_steps / self.warmup_steps
            lrs = [warmup_factor * base_lr for base_lr in self.base_lrs]
        elif self.current_steps <= self.total_steps:
            # start polynomial weight decay until it reaches end_learning_rate
            decay_factor = (
                1
                - (self.current_steps - self.warmup_steps)
                / (self.total_steps - self.warmup_steps)
            ) ** self.power

            lrs = [
                (base_lr - self.end_learning_rate) * decay_factor
                + self.end_learning_rate
                for base_lr in self.base_lrs
            ]
        else:
            # reach end_learning_rate after total_steps
            lrs = [self.end_learning_rate for _ in self.base_lrs]

        return lrs


[docs]    def step_batch(self):
        self.current_steps += 1
        # update optimizer.param_groups's learning rate
        self.step()




[docs]class SchedulerWithWarmup(_LRScheduler, BatchScheduler):
    """
    Wraps another scheduler with a warmup phase. After `warmup_steps` defined in
    warmup_scheduler.warmup_steps, the scheduler will switch to use the specified
    scheduler in `scheduler`.

    `warmup_scheduler`: is the configuration for the WarmupScheduler, that warms up
    learning rate over `warmup_steps` linearly.

    `scheduler`: is the main scheduler that will be applied after the warmup phase
    (once `warmup_steps` have passed)
    """

[docs]    class Config(BatchScheduler.Config):
        # the definition of the warmup scheduler for the warmup phase
        warmup_scheduler: WarmupScheduler.Config = WarmupScheduler.Config()

        # the definition of the main scheduler to apply once the warmup phase
        # has passed
        scheduler: Union[
            ExponentialLR.Config,
            CosineAnnealingLR.Config,
            ReduceLROnPlateau.Config,
            LmFineTuning.Config,
            CyclicLR.Config,
        ]


[docs]    @classmethod
    def from_config(cls, config: Config, optimizer: Optimizer):
        warmup_scheduler = create_scheduler(config.warmup_scheduler, optimizer)
        scheduler = create_scheduler(config.scheduler, optimizer)
        return cls(
            optimizer, warmup_scheduler, scheduler, config.warmup_scheduler.warmup_steps
        )


[docs]    def prepare(self, train_iter, total_epochs):
        super().prepare(train_iter, total_epochs)
        self.warmup_scheduler.prepare(train_iter, total_epochs)
        self.scheduler.prepare(train_iter, total_epochs)


    def __init__(self, optimizer, warmup_scheduler, scheduler, switch_steps):
        self.optimizer = optimizer
        self.warmup_scheduler = warmup_scheduler
        self.scheduler = scheduler
        self.switch_steps = switch_steps
        self.curr_steps = 0

[docs]    def step_batch(self):
        if self.curr_steps < self.switch_steps:
            self.curr_steps += 1
            return self.warmup_scheduler.step_batch()
        else:
            return self.scheduler.step_batch()


[docs]    def step_epoch(self, metrics, epoch):
        if self.curr_steps < self.switch_steps:
            return self.warmup_scheduler.step_epoch(metrics=metrics, epoch=epoch)
        else:
            return self.scheduler.step_epoch(metrics=metrics, epoch=None)


[docs]    def get_lr(self):
        if self.curr_steps < self.switch_steps:
            return self.warmup_scheduler.get_lr()
        else:
            return self.scheduler.get_lr()






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.swa

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import warnings
from collections import defaultdict
from typing import Optional, Union

import torch
from pytext.config.component import create_optimizer
from pytext.optimizer.lamb import Lamb
from pytext.optimizer.madgrad import MADGRAD
from pytext.optimizer.optimizers import SGD, Adagrad, Adam, AdamW, Optimizer
from pytext.optimizer.radam import RAdam
from torch.optim import Optimizer as PT_Optimizer


[docs]class StochasticWeightAveraging(Optimizer, PT_Optimizer):
[docs]    class Config(Optimizer.Config):
        optimizer: Union[
            SGD.Config,
            Adam.Config,
            AdamW.Config,
            Adagrad.Config,
            RAdam.Config,
            Lamb.Config,
            MADGRAD.Config,
        ] = SGD.Config()
        start: int = 10
        frequency: int = 5
        swa_learning_rate: Optional[float] = 0.05


    def __init__(self, optimizer, swa_start=None, swa_freq=None, swa_lr=None):
        r"""Implements Stochastic Weight Averaging (SWA).

        THIS WAS DIRECTLY COPIED OVER FROM pytorch/contrib
            https://github.com/pytorch/contrib
        Stochastic Weight Averaging was proposed in `Averaging Weights Leads to
        Wider Optima and Better Generalization`_ by Pavel Izmailov, Dmitrii
        Podoprikhin, Timur Garipov, Dmitry Vetrov and Andrew Gordon Wilson
        (UAI 2018).

        SWA is implemented as a wrapper class taking optimizer instance as input
        and applying SWA on top of that optimizer.

        SWA can be used in two modes: automatic and manual. In the automatic
        mode SWA running averages are automatically updated every
        :attr:`swa_freq` steps after :attr:`swa_start` steps of optimization. If
        :attr:`swa_lr` is provided, the learning rate of the optimizer is reset
        to :attr:`swa_lr` at every step starting from :attr:`swa_start`. To use
        SWA in automatic mode provide values for both :attr:`swa_start` and
        :attr:`swa_freq` arguments.

        Alternatively, in the manual mode, use :meth:`update_swa` or
        :meth:`update_swa_group` methods to update the SWA running averages.

        In the end of training use `swap_swa_sgd` method to set the optimized
        variables to the computed averages.

        Args:
            optimizer (torch.optim.Optimizer): optimizer to use with SWA
            swa_start (int): number of steps before starting to apply SWA in
                automatic mode; if None, manual mode is selected (default: None)
            swa_freq (int): number of steps between subsequent updates of
                SWA running averages in automatic mode; if None, manual mode is
                selected (default: None)
            swa_lr (float): learning rate to use starting from step swa_start
                in automatic mode; if None, learning rate is not changed
                (default: None)

        .. _Averaging Weights Leads to Wider Optima and Better Generalization:
            https://arxiv.org/abs/1803.05407
        .. _Improving Consistency-Based Semi-Supervised Learning with Weight
            Averaging:
            https://arxiv.org/abs/1806.05594
        """
        self._auto_mode, (self.swa_start, self.swa_freq) = self._check_params(
            self, swa_start, swa_freq
        )
        self.swa_lr = swa_lr

        if self._auto_mode:
            if swa_start < 0:
                raise ValueError("Invalid swa_start: {}".format(swa_start))
            if swa_freq < 1:
                raise ValueError("Invalid swa_freq: {}".format(swa_freq))
        else:
            if self.swa_lr is not None:
                warnings.warn("Some of swa_start, swa_freq is None, ignoring swa_lr")
            # If not in auto mode make all swa parameters None
            self.swa_lr = None
            self.swa_start = None
            self.swa_freq = None

        if self.swa_lr is not None and self.swa_lr < 0:
            raise ValueError("Invalid SWA learning rate: {}".format(swa_lr))

        self.optimizer = optimizer

        self.defaults = self.optimizer.defaults
        self.param_groups = self.optimizer.param_groups
        self.state = defaultdict(dict)
        self.opt_state = self.optimizer.state
        for group in self.param_groups:
            group["n_avg"] = 0
            group["step_counter"] = 0

    @staticmethod
    def _check_params(self, swa_start, swa_freq):
        params = [swa_start, swa_freq]
        params_none = [param is None for param in params]
        if not all(params_none) and any(params_none):
            warnings.warn("Some of swa_start, swa_freq is None, ignoring other")
        for i, param in enumerate(params):
            if param is not None and not isinstance(param, int):
                params[i] = int(param)
                warnings.warn("Casting swa_start, swa_freq to int")
        return not any(params_none), params

    def _reset_lr_to_swa(self):
        if self.swa_lr is None:
            return
        for param_group in self.param_groups:
            if param_group["step_counter"] >= self.swa_start:
                param_group["lr"] = self.swa_lr

[docs]    def update_swa_group(self, group):
        r"""Updates the SWA running averages for the given parameter group.

        Arguments:
            param_group (dict): Specifies for what parameter group SWA running
                averages should be updated

        Examples:
            >>> # automatic mode
            >>> base_opt = torch.optim.SGD([{'params': [x]},
            >>>             {'params': [y], 'lr': 1e-3}], lr=1e-2, momentum=0.9)
            >>> opt = torchcontrib.optim.SWA(base_opt)
            >>> for i in range(100):
            >>>     opt.zero_grad()
            >>>     loss_fn(model(input), target).backward()
            >>>     opt.step()
            >>>     if i > 10 and i % 5 == 0:
            >>>         # Update SWA for the second parameter group
            >>>         opt.update_swa_group(opt.param_groups[1])
            >>> opt.swap_swa_sgd()
        """
        for p in group["params"]:
            param_state = self.state[p]
            if "swa_buffer" not in param_state:
                param_state["swa_buffer"] = torch.zeros_like(p.data)
            buf = param_state["swa_buffer"]
            virtual_decay = 1 / float(group["n_avg"] + 1)
            diff = (p.data - buf) * virtual_decay
            buf.add_(diff)
        group["n_avg"] += 1


[docs]    def update_swa(self):
        r"""Updates the SWA running averages of all optimized parameters."""
        for group in self.param_groups:
            self.update_swa_group(group)


[docs]    def finalize(self):
        r"""Swaps the values of the optimized variables and swa buffers.

        It's meant to be called in the end of training to use the collected
        swa running averages. It can also be used to evaluate the running
        averages during training; to continue training `swap_swa_sgd`
        should be called again.
        """
        for group in self.param_groups:
            for p in group["params"]:
                param_state = self.state[p]
                if "swa_buffer" not in param_state:
                    # If swa wasn't applied we don't swap params
                    warnings.warn(
                        "SWA wasn't applied to param {}; skipping it".format(p)
                    )
                    continue
                buf = param_state["swa_buffer"]
                tmp = torch.empty_like(p.data)
                tmp.copy_(p.data)
                p.data.copy_(buf)
                buf.copy_(tmp)
        return True


[docs]    def step(self, closure=None, **kwargs):
        r"""Performs a single optimization step.

        In automatic mode also updates SWA running averages.
        """
        self._reset_lr_to_swa()
        loss = self.optimizer.step(closure)
        for group in self.param_groups:
            group["step_counter"] += 1
            steps = group["step_counter"]
            if self._auto_mode:
                if steps > self.swa_start and steps % self.swa_freq == 0:
                    self.update_swa_group(group)
        return loss


[docs]    def state_dict(self):
        r"""Returns the state of SWA as a :class:`dict`.

        It contains three entries:
            * opt_state - a dict holding current optimization state of the base
                optimizer. Its content differs between optimizer classes.
            * swa_state - a dict containing current state of SWA. For each
                optimized variable it contains swa_buffer keeping the running
                average of the variable
            * param_groups - a dict containing all parameter groups
        """
        opt_state_dict = self.optimizer.state_dict()
        swa_state = {
            (id(k) if isinstance(k, torch.Tensor) else k): v
            for k, v in self.state.items()
        }
        opt_state = opt_state_dict["state"]
        param_groups = opt_state_dict["param_groups"]
        return {
            "opt_state": opt_state,
            "swa_state": swa_state,
            "param_groups": param_groups,
        }


[docs]    def load_state_dict(self, state_dict):
        r"""Loads the optimizer state.

        Args:
            state_dict (dict): SWA optimizer state. Should be an object returned
                from a call to `state_dict`.
        """
        swa_state_dict = {
            "state": state_dict["swa_state"],
            "param_groups": state_dict["param_groups"],
        }
        opt_state_dict = {
            "state": state_dict["opt_state"],
            "param_groups": state_dict["param_groups"],
        }
        PT_Optimizer.load_state_dict(self, swa_state_dict)
        self.optimizer.load_state_dict(opt_state_dict)
        self.opt_state = self.optimizer.state


[docs]    def add_param_group(self, param_group):
        r"""Add a param group to the :class:`Optimizer` s `param_groups`.

        This can be useful when fine tuning a pre-trained network as frozen
        layers can be made trainable and added to the :class:`Optimizer` as
        training progresses.

        Args:
            param_group (dict): Specifies what Tensors should be optimized along
            with group specific optimization options.
        """
        param_group["n_avg"] = 0
        param_group["step_counter"] = 0
        self.optimizer.add_param_group(param_group)


[docs]    @staticmethod
    def bn_update(loader, model, device=None):
        r"""Updates BatchNorm running_mean, running_var buffers in the model.

        It performs one pass over data in `loader` to estimate the activation
        statistics for BatchNorm layers in the model.

        Args:
            loader (torch.utils.data.DataLoader): dataset loader to compute the
                activation statistics on. Each data batch should be either a
                tensor, or a list/tuple whose first element is a tensor
                containing data.

            model (torch.nn.Module): model for which we seek to update BatchNorm
                statistics.

            device (torch.device, optional): If set, data will be trasferred to
                :attr:`device` before being passed into :attr:`model`.
        """
        if not _check_bn(model):
            return
        was_training = model.training
        model.train()
        momenta = {}
        model.apply(_reset_bn)
        model.apply(lambda module: _get_momenta(module, momenta))
        n = 0
        for input in loader:
            if isinstance(input, (list, tuple)):
                input = input[0]
            b = input.size(0)

            momentum = b / float(n + b)
            for module in momenta.keys():
                module.momentum = momentum

            if device is not None:
                input = input.to(device)

            model(input)
            n += b

        model.apply(lambda module: _set_momenta(module, momenta))
        model.train(was_training)


[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module):
        base_opt = create_optimizer(config.optimizer, model)
        return cls(base_opt, config.start, config.frequency, config.swa_learning_rate)


[docs]    def reset_param_groups(self):
        self.param_groups = []
        self.param_groups = self.optimizer.param_groups




# BatchNorm utils
def _check_bn_apply(module, flag):
    if issubclass(module.__class__, torch.nn.modules.batchnorm._BatchNorm):
        flag[0] = True


def _check_bn(model):
    flag = [False]
    model.apply(lambda module: _check_bn_apply(module, flag))
    return flag[0]


def _reset_bn(module):
    if issubclass(module.__class__, torch.nn.modules.batchnorm._BatchNorm):
        module.running_mean = torch.zeros_like(module.running_mean)
        module.running_var = torch.ones_like(module.running_var)


def _get_momenta(module, momenta):
    if issubclass(module.__class__, torch.nn.modules.batchnorm._BatchNorm):
        momenta[module] = module.momentum


def _set_momenta(module, momenta):
    if issubclass(module.__class__, torch.nn.modules.batchnorm._BatchNorm):
        module.momentum = momenta[module]




          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.sparsifiers.blockwise_sparsifier

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import math
from typing import List

import torch
import torch.nn as nn
from pytext.optimizer.sparsifiers.sparsifier import L0_projection_sparsifier


[docs]class BlockwiseMagnitudeSparsifier(L0_projection_sparsifier):
    """
    running blockwise magnitude-based sparsification

    Args:
        block_size: define the size of each block

        columnwise_blocking: define columnwise block if true

        starting_epoch: sparsification_condition returns true only after starting_epoch

        frequency: sparsification_condition only if number of steps devides frequency

        accumulate_mask: if true, the mask after each .sparisfy() will be reused

        sparsity: percentage of zeros among the **UNPRUNED** parameters.


        Examples on how the sparsifier work:

        2D matrix:
        [
          0  1  2  3  4
          5  6  7  8  9
          10 11 12 13 14
          15 16 17 18 19
          20 21 22 23 24
        ]

        define 3 X 1 block
        [
          *********  *******
          *0  1  2*  *3   4*
          ********** *******
          *5  6  7*  *8   9*
          ********** *******
          *10 11 12* *13 14*
          ********** *******
          *15 16 17* *18 19*
          ********** *******
          *20 21 22* *23 24*
          ********** *******
        ]

        compute l1 norm of each block and sort them. Retain blocks with largest
        absolute values until sparsity threshold is met
    """

[docs]    class Config(L0_projection_sparsifier.Config):
        block_size: int = 16
        columnwise_blocking: bool = False
        accumulate_mask: bool = False
        layerwise_pruning: bool = True


    def __init__(
        self,
        sparsity,
        starting_epoch,
        frequency,
        block_size,
        columnwise_blocking,
        accumulate_mask,
        layerwise_pruning,
    ):
        super().__init__(sparsity, starting_epoch, frequency, layerwise_pruning)
        self.block_size = block_size
        self.columnwise_blocking = columnwise_blocking
        self.accumulate_mask = accumulate_mask
        self._masks = None
        assert self.layerwise_pruning, "layerwise pruning is forced"

[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.sparsity,
            config.starting_epoch,
            config.frequency,
            config.block_size,
            config.columnwise_blocking,
            config.accumulate_mask,
            config.layerwise_pruning,
        )


[docs]    def get_sparsifiable_params(self, model, requires_name=False):
        sparsifiable_params = [
            p
            for n, p in model.named_parameters()
            if p.requires_grad and len(p.shape) == 2
        ]
        sparsifiable_params_name = [
            n
            for n, p in model.named_parameters()
            if p.requires_grad and len(p.shape) == 2
        ]
        if requires_name:
            return sparsifiable_params_name, sparsifiable_params
        else:
            return sparsifiable_params


[docs]    def get_current_sparsity(self, model):
        sparsifiable_params = self.get_sparsifiable_params(model)
        sparsifiable_params_count = sum(p.numel() for p in sparsifiable_params)
        nonzero_params = sum(p.nonzero().size(0) for p in sparsifiable_params)
        return (sparsifiable_params_count - nonzero_params) / sparsifiable_params_count


    def _padding_into_full_blocks(self, param):
        nrows, ncols = param.shape
        ncols_pad = math.ceil(ncols / self.block_size) * self.block_size
        padded_param = param.new_zeros((nrows, ncols_pad))
        padded_param[:nrows, :ncols] = param
        return padded_param

    def _num_blocks_kept(self, param, mask):
        if mask is None:
            mask = param.new_ones(param.shape)
        unpruned_param_sz = torch.nonzero(mask).size(0)
        max_num_nonzeros = math.ceil(unpruned_param_sz * (1 - self.sparsity))
        return math.ceil(max_num_nonzeros / self.block_size)

    def _compute_param_mask(
        self,
        param: torch.Tensor,
        pre_mask: torch.Tensor = None,
        columnwise_blocking: bool = False,
    ):
        if columnwise_blocking:
            return self._compute_param_mask(
                param.transpose(1, 0),
                pre_mask=(pre_mask.transpose(1, 0) if pre_mask else None),
            ).transpose(1, 0)
        padded_param = self._padding_into_full_blocks(param)
        if pre_mask is not None:
            padded_mask = self._padding_into_full_blocks(pre_mask)
            padded_param.data = padded_param.data * padded_mask

        block_l1norms = (
            torch.abs(padded_param).reshape(-1, 1, self.block_size).sum(dim=2)
        )
        max_num_blocks = self._num_blocks_kept(param, pre_mask)
        topk_threshold = (
            torch.topk(block_l1norms.flatten(), max_num_blocks).values.min().item()
        )
        mask = (
            block_l1norms.repeat(1, 1, self.block_size).reshape(padded_param.shape)
            >= topk_threshold
        ).to(param.dtype)
        if pre_mask is None:
            return mask[: param.size(0), : param.size(1)]
        else:
            return mask[: param.size(0), : param.size(1)] * pre_mask

[docs]    def get_masks(
        self, model: nn.Module, pre_masks: List[torch.Tensor] = None
    ) -> List[torch.Tensor]:

        learnableparams = self.get_sparsifiable_params(model)
        if pre_masks:
            self._masks = pre_masks

        if self._masks:
            assert len(learnableparams) == len(
                self._masks
            ), "parameter dimension and mask dimension does not match"
            for m, w in zip(self._masks, learnableparams):
                # check only for non-empty mask
                if len(m.size()):
                    assert (
                        m.size() == w.size()
                    ), "parameter dimension and mask dimension does not match"

        if self._masks is not None:
            # sparsifying 2D tensor only, skip mask for unlearnable
            # and unsparsifierable param
            masks = [
                self._compute_param_mask(p, m, self.columnwise_blocking)
                if len(p.shape) == 2 and p.requires_grad
                else p.new_empty(())
                for p, m in zip(learnableparams, self._masks)
            ]
        else:
            # sparsifying 2D tensor only, skip mask for unlearnable
            # and unsparsifierable param
            masks = [
                self._compute_param_mask(
                    p, columnwise_blocking=self.columnwise_blocking
                )
                if len(p.shape) == 2 and p.requires_grad
                else p.new_empty(())
                for p in learnableparams
            ]
        if self.accumulate_mask:
            self._masks = masks
        return masks






          

      

      

    

  

    
      
          
            
  Source code for pytext.optimizer.sparsifiers.sparsifier

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import itertools
import json
import math
import os
import sys
from enum import Enum
from typing import List

import numpy as np
import torch
import torch.nn as nn
from pytext.common.constants import Stage
from pytext.config import ConfigBase
from pytext.config.component import Component, ComponentType
from pytext.models.crf import CRF
from pytext.models.model import Model
from pytext.utils import timing
from pytext.utils.file_io import PathManager


[docs]class State(Enum):
    ANALYSIS = "Analysis"
    OTHERS = "Others"



[docs]class Sparsifier(Component):
    __COMPONENT_TYPE__ = ComponentType.SPARSIFIER
    __EXPANSIBLE__ = True

[docs]    class Config(ConfigBase):
        pass


[docs]    def sparsify(self, *args, **kwargs):
        pass


[docs]    def sparsification_condition(self, *args, **kwargs):
        pass


[docs]    def get_sparsifiable_params(self, *args, **kwargs):
        pass


[docs]    def initialize(self, *args, **kwargs):
        pass


[docs]    def op_pre_epoch(self, *args, **kwargs):
        pass


[docs]    def save_model_state_for_all_rank(self):
        return False


[docs]    def get_current_sparsity(self, model: Model) -> float:
        trainable_params = sum(p.numel() for p in model.parameters() if p.requires_grad)
        nonzero_params = sum(
            p.nonzero().size(0) for p in model.parameters() if p.requires_grad
        )
        return (trainable_params - nonzero_params) / trainable_params




[docs]class L0_projection_sparsifier(Sparsifier):
    """
    L0 projection-based (unstructured) sparsification

    Args:
        weights (torch.Tensor): input weight matrix
        sparsity (float32): the desired sparsity [0-1]

    """

[docs]    class Config(Sparsifier.Config):
        sparsity: float = 0.9
        starting_epoch: int = 2
        frequency: int = 1
        layerwise_pruning: bool = True
        accumulate_mask: bool = False


    def __init__(
        self,
        sparsity,
        starting_epoch,
        frequency,
        layerwise_pruning=True,
        accumulate_mask=False,
    ):
        assert 0 <= sparsity <= 1
        self.sparsity = sparsity
        assert starting_epoch >= 1
        self.starting_epoch = starting_epoch
        assert frequency >= 1
        self.frequency = frequency
        self.layerwise_pruning = layerwise_pruning
        self.accumulate_mask = accumulate_mask
        self._masks = None

[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.sparsity,
            config.starting_epoch,
            config.frequency,
            config.layerwise_pruning,
            config.accumulate_mask,
        )


[docs]    def sparsification_condition(self, state):
        return (
            state.stage == Stage.TRAIN
            and state.epoch >= self.starting_epoch
            and state.step_counter % self.frequency == 0
        )


[docs]    def sparsify(self, state):
        """
        obtain a mask and apply the mask to sparsify
        """
        model = state.model
        # compute new mask when conditions are True
        if self.sparsification_condition(state):
            masks = self.get_masks(model)
            # applied the computed mask, self.accumulate_mask handled separately
            if not self.accumulate_mask:
                self.apply_masks(model, masks)

        # if self.accumulate_mask is True, apply the existent mask irregardless Stage
        if self.accumulate_mask and self._masks is not None:
            self.apply_masks(model, self._masks)


[docs]    def get_sparsifiable_params(self, model: Model):
        sparsifiable_params = [p for p in model.parameters() if p.requires_grad]
        return sparsifiable_params


[docs]    def apply_masks(self, model: Model, masks: List[torch.Tensor]):
        """
        apply given masks to zero-out learnable weights in model
        """
        learnableparams = self.get_sparsifiable_params(model)
        assert len(learnableparams) == len(masks)
        for m, w in zip(masks, learnableparams):
            if len(m.size()):
                assert m.size() == w.size()
                w.data *= m.clone()
                # if accumulate_mask, remove a param permanently by also removing
                # its gradient
                if self.accumulate_mask:
                    w.grad.data *= m.clone()


[docs]    def get_masks(
        self, model: Model, pre_masks: List[torch.Tensor] = None
    ) -> List[torch.Tensor]:
        """
        Note: this function returns the masks only but do not sparsify or modify the
        weights

        prune x% of weights among the weights with "1" in pre_masks

        Args:
            model: Model
            pre_masks: list of FloatTensors where "1" means retained the weight and
             "0" means pruned the weight

        Return:
            masks: List[torch.Tensor], intersection of new masks and pre_masks, so
            that "1" only if the weight is selected after new masking and pre_mask
        """
        learnableparams = self.get_sparsifiable_params(model)
        if pre_masks:
            self._masks = pre_masks
        if self._masks is None:
            # retain everything if no pre_masks given
            self._masks = [torch.ones_like(p) for p in learnableparams]

        assert len(learnableparams) == len(self._masks)
        for m, w in zip(self._masks, learnableparams):
            if len(m.size()):
                assert m.size() == w.size()

        if self.layerwise_pruning:
            masks = []
            for m, param in zip(self._masks, learnableparams):
                weights_abs = torch.abs(param.data).to(param.device)
                # absolute value of weights selected from existent masks
                weights_abs_masked_flat = torch.flatten(weights_abs[m.bool()])
                total_size = weights_abs_masked_flat.numel()
                if total_size > 0:
                    # using ceil instead of floor() or int()
                    # because at least one element in the tensor required to be selected
                    max_num_nonzeros = math.ceil(total_size * (1 - self.sparsity))
                    # only pruned among the weights slected from existent masks
                    topkval = (
                        torch.topk(weights_abs_masked_flat, max_num_nonzeros)
                        .values.min()
                        .item()
                    )
                    # intersection of the new mask and pre_mexistent masks,
                    # mask == 1 retain, mask == 0 pruned,
                    mask = (weights_abs >= topkval).float() * m
                else:
                    mask = param.new_empty(())
                masks.append(mask)
        else:
            # concatenated flatten tensor of learnableparams that have _masks as True
            learnableparams_masked_flat = torch.cat(
                [
                    torch.flatten(p[m.bool()])
                    for m, p in zip(self._masks, learnableparams)
                ],
                dim=0,
            )
            # using ceil instead of floor() or int() because at least one element
            # in the tensor required to be selected
            max_num_nonzeros = math.ceil(
                learnableparams_masked_flat.numel() * (1 - self.sparsity)
            )
            # select globally the top-k th weight among weights selected from _masks
            topkval = (
                torch.topk(torch.abs(learnableparams_masked_flat), max_num_nonzeros)
                .values.min()
                .item()
            )
            # intersection of the new mask and _masks,
            # mask == 1 retain, mask == 0 pruned,
            masks = [
                (torch.abs(p.data) >= topkval).float() * m
                if p.numel() > 0
                else p.new_empty(())
                for m, p in zip(self._masks, learnableparams)
            ]

        if self.accumulate_mask:
            self._masks = masks

        return masks




[docs]class CRF_SparsifierBase(Sparsifier):
[docs]    class Config(Sparsifier.Config):
        starting_epoch: int = 1
        frequency: int = 1


[docs]    def sparsification_condition(self, state):
        if state.stage == Stage.TRAIN:
            return False

        return (
            state.epoch >= self.starting_epoch
            and state.step_counter % self.frequency == 0
        )


[docs]    def get_sparsifiable_params(self, model: nn.Module):
        for m in model.modules():
            if isinstance(m, CRF):
                return m.transitions.data


[docs]    def get_transition_sparsity(self, transition):
        nonzero_params = transition.nonzero().size(0)
        return (transition.numel() - nonzero_params) / transition.numel()




[docs]class CRF_L1_SoftThresholding(CRF_SparsifierBase):
    """
    implement l1 regularization:
        min Loss(x, y, CRFparams) + lambda_l1 * ||CRFparams||_1

    and solve the optimiation problem via (stochastic) proximal gradient-based
    method i.e., soft-thresholding

    param_updated = sign(CRFparams) * max ( abs(CRFparams) - lambda_l1, 0)
    """

[docs]    class Config(CRF_SparsifierBase.Config):
        lambda_l1: float = 0.001


    def __init__(self, lambda_l1: float, starting_epoch: int, frequency: int):
        self.lambda_l1 = lambda_l1
        assert starting_epoch >= 1
        self.starting_epoch = starting_epoch
        assert frequency >= 1
        self.frequency = frequency

[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(config.lambda_l1, config.starting_epoch, config.frequency)


[docs]    def sparsify(self, state):
        if not self.sparsification_condition(state):
            return
        model = state.model
        transition_matrix = self.get_sparsifiable_params(model)
        transition_matrix_abs = torch.abs(transition_matrix)
        assert (
            len(state.optimizer.param_groups) == 1
        ), "different learning rates for multiple param groups not supported"
        lrs = state.optimizer.param_groups[0]["lr"]
        threshold = self.lambda_l1 * lrs
        transition_matrix = torch.sign(transition_matrix) * torch.max(
            (transition_matrix_abs - threshold),
            transition_matrix.new_zeros(transition_matrix.shape),
        )
        current_sparsity = self.get_transition_sparsity(transition_matrix)
        print(f"sparsity of CRF transition matrix: {current_sparsity}")




[docs]class CRF_MagnitudeThresholding(CRF_SparsifierBase):
    """
    magnitude-based (equivalent to projection onto l0 constraint set) sparsification
    on CRF transition matrix. Preserveing the top-k elements either rowwise or
    columnwise until sparsity constraint is met.
    """

[docs]    class Config(CRF_SparsifierBase.Config):
        sparsity: float = 0.9
        grouping: str = "row"


    def __init__(self, sparsity, starting_epoch, frequency, grouping):
        assert 0 <= sparsity <= 1
        self.sparsity = sparsity
        assert starting_epoch >= 1
        self.starting_epoch = starting_epoch
        assert frequency >= 1
        self.frequency = frequency
        assert (
            grouping == "row" or grouping == "column"
        ), "grouping needs to be row or column"
        self.grouping = grouping

[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.sparsity, config.starting_epoch, config.frequency, config.grouping
        )


[docs]    def sparsify(self, state):
        if not self.sparsification_condition(state):
            return
        model = state.model
        transition_matrix = self.get_sparsifiable_params(model)
        num_rows, num_cols = transition_matrix.shape
        trans_abs = torch.abs(transition_matrix)
        if self.grouping == "row":
            max_num_nonzeros = math.ceil(num_cols * (1 - self.sparsity))
            topkvals = (
                torch.topk(trans_abs, k=max_num_nonzeros, dim=1)
                .values.min(dim=1, keepdim=True)
                .values
            )

        else:
            max_num_nonzeros = math.ceil(num_rows * (1 - self.sparsity))
            topkvals = (
                torch.topk(trans_abs, k=max_num_nonzeros, dim=0)
                .values.min(dim=0, keepdim=True)
                .values
            )

        # trans_abs < topkvals is a broadcasted comparison
        transition_matrix[trans_abs < topkvals] = 0.0
        current_sparsity = self.get_transition_sparsity(transition_matrix)
        print(f"sparsity of CRF transition matrix: {current_sparsity}")




[docs]class SensitivityAnalysisSparsifier(Sparsifier):
[docs]    class Config(Sparsifier.Config):
        pre_train_model_path: str = ""
        analyzed_sparsity: float = 0.8
        # we don't use all eval data for analysis, only use a portion of the data.
        max_analysis_batches: int = 0
        # allow the user to skip pruning for some weight. Here we set the max
        # number of weight tensor can be skipped for pruning.
        max_skipped_weight: int = 0
        # if we already did sensitivity analysis before
        pre_analysis_path: str = ""
        sparsity: float = 0.8
        # if we use iterative pruning
        iterative_pruning: bool = True
        # the total number of pruning iterations for iterative pruning, where where
        # we incrementally increase the sparsity at each iteration
        pruning_iterations: int = 2
        # the ratio of the start sparsity to the final sparsity
        start_sparsity_ratio: float = 0.5


    def __init__(
        self,
        pre_train_model_path,
        analyzed_sparsity,
        max_analysis_batches,
        max_skipped_weight,
        pre_analysis_path,
        sparsity,
        iterative_pruning,
        pruning_iterations,
        start_sparsity_ratio,
    ):
        assert PathManager.exists(
            pre_train_model_path
        ), "The pre-trained model must be exist"
        self.pre_train_model_path = pre_train_model_path
        self.param_dict = None
        assert (
            0.0 <= analyzed_sparsity <= 1.0
        ), "Analyzed sparsity need to be in the range of [0, 1]"
        self.analyzed_sparsity = analyzed_sparsity
        self.max_analysis_batches = max_analysis_batches
        self.max_skipped_weight = max_skipped_weight
        self.require_mask_parameters = []
        self.pre_analysis_path = pre_analysis_path
        assert (
            0.0 <= sparsity <= 1.0
        ), "Pruning sparsity need to be in the range of [0, 1]"
        self.sparsity = sparsity
        self._masks = None
        self.analysis_state = State.OTHERS
        self.iterative_pruning = iterative_pruning

        # members used for iterative pruning
        if self.iterative_pruning:
            assert (
                pruning_iterations > 1
            ), "iterative pruning should contains at least two pruning iterations"
            self.pruning_iterations = pruning_iterations
            self.start_sparsity = start_sparsity_ratio * sparsity
            self.end_sparsity = self.sparsity
            self.epochs_per_iter = 0
            self.sparsity_increment = 0.0

[docs]    @classmethod
    def from_config(cls, config: Config):
        return cls(
            config.pre_train_model_path,
            config.analyzed_sparsity,
            config.max_analysis_batches,
            config.max_skipped_weight,
            config.pre_analysis_path,
            config.sparsity,
            config.iterative_pruning,
            config.pruning_iterations,
            config.start_sparsity_ratio,
        )


[docs]    def get_sparsifiable_params(self, model):
        param_dict = {}
        for module_name, m in model.named_modules():
            # Search the name of all module_name in named_modules
            # only test the parameters in nn.Linear
            if isinstance(m, nn.Linear):
                # module_name: module.xxx
                # param_name: module.xxx.weight
                # we only check weight tensor
                param_name = module_name + ".weight"
                param_dict[param_name] = m.weight

        return param_dict


[docs]    def get_mask_for_param(self, param, sparsity):
        """
        generate the prune mask for one weight tensor.
        """
        n = int(sparsity * param.nelement())
        if n > 0:
            # If n > 0, we need to remove n parameters, the threshold
            # equals to the n-th largest parameters.x
            threshold = float(param.abs().flatten().kthvalue(n - 1)[0])
        else:
            # If n == 0, it means all parameters need to be kept.
            # Because the absolute parameter value >= 0, setting
            # threshold to -1 ensures param.abs().ge(threshold)
            # is True for all the parameters.
            threshold = -1.0
        # reverse_mask indiciates the weights that need to be kept
        mask = param.abs().ge(threshold).float()

        return mask


[docs]    def layer_wise_analysis(
        self, param_name, param_dict, trainer, state, eval_data, metric_reporter
    ):
        # perform pruning for the target param with param_name
        if param_name is None:
            prunable_param_shape = None
        else:
            prunable_param = param_dict[param_name]
            # include the shape information for better analysis
            prunable_param_shape = list(prunable_param.shape)
            mask = self.get_mask_for_param(prunable_param, self.analyzed_sparsity)
            with torch.no_grad():
                param_dict[param_name].data.mul_(mask)
        # get the eval_metric for the pruned model
        with torch.no_grad():
            # set the number of batches of eval data for analysis
            analysis_data = eval_data
            if self.max_analysis_batches > 0:
                analysis_data = itertools.islice(eval_data, self.max_analysis_batches)
            eval_metric = trainer.run_epoch(state, analysis_data, metric_reporter)
        current_metric = metric_reporter.get_model_select_metric(eval_metric)
        if metric_reporter.lower_is_better:
            current_metric = -current_metric

        return current_metric, prunable_param_shape


[docs]    def find_params_to_prune(self, metric_dict, max_skip_weight_num):
        require_mask_parameters = sorted(
            metric_dict.keys(), reverse=True, key=lambda param: metric_dict[param]
        )
        metric_sensitivities_by_param = [
            metric_dict[p] for p in require_mask_parameters
        ]

        skipped_weight_num = 0
        while skipped_weight_num < max_skip_weight_num:
            # calculate the mean and sandard deviation
            mean_ = np.mean(metric_sensitivities_by_param[:-skipped_weight_num])
            std_ = np.std(metric_sensitivities_by_param[:-skipped_weight_num])
            # skip runing of the parameter if the metric disensitivity is
            # less than mean_ - 3 * std_, otherwise break.
            if (
                metric_sensitivities_by_param[-skipped_weight_num - 1]
                >= mean_ - 3 * std_
            ):
                break
            skipped_weight_num += 1

        require_mask_parameters = require_mask_parameters[:-skipped_weight_num]

        # return how many weight are skipped during this iteration
        return require_mask_parameters, skipped_weight_num


[docs]    def sensitivity_analysis(
        self, trainer, state, eval_data, metric_reporter, train_config
    ):
        """
        Analysis the sensitivity of each weight tensor to the metric.
        Prune the weight tensor one by one and evaluate the metric if the
        correspond weight tensor is pruned.
        Args:
            trainer (trainer): batch iterator of training data
            state (TrainingState): the state of the current training
            eval_data (BatchIterator): batch iterator of evaluation data
            metric_reporter (MetricReporter): compute metric based on training
            output and report results to console, file.. etc
            train_config (PyTextConfig): training config

        Returns:
            analysis_result: a string of each layer sensitivity to metric.
        """
        print("Analyzed_sparsity: {}".format(self.analyzed_sparsity))
        print("Evaluation metric_reporter: {}".format(type(metric_reporter).__name__))
        output_path = (
            os.path.dirname(train_config.task.metric_reporter.output_path)
            + "/sensitivity_analysis_sparsifier.ckp"
        )

        # param_dict: the dict maps weight tensor to the parameter name
        self.param_dict = self.get_sparsifiable_params(state.model)

        # set model to evaluation mode
        state.stage = Stage.EVAL
        state.model.eval(Stage.EVAL)

        metric_dict = {}
        all_param_list = [None] + list(self.param_dict.keys())
        print("All prunable parameters", all_param_list)

        # print the sensitivity results for each weight
        print("#" * 40)
        print("save the analysis result to: ", output_path)
        print("Pruning Sensitivity Test: param / shape / eval metric")

        # iterate through all_param_list to test pruning snesitivity
        for param_name in all_param_list:
            print("=" * 40)
            print("Testing {}".format(param_name))
            state.model.load_state_dict(self.loaded_model["model_state"])

            current_metric, prunable_param_shape = self.layer_wise_analysis(
                param_name, self.param_dict, trainer, state, eval_data, metric_reporter
            )
            if param_name is None:
                baseline_metric = current_metric
            metric_dict[param_name] = current_metric - baseline_metric
        print("#" * 40)

        # remove baseline metric from the analysis results
        if None in metric_dict:
            del metric_dict[None]
        # write the test result into the checkpoint
        if state.rank == 0:
            with PathManager.open(output_path, "w") as fp:
                json.dump(metric_dict, fp)

        return metric_dict


[docs]    def sparsification_condition(self, state):
        return state.stage == Stage.TRAIN


[docs]    def apply_masks(self, model: Model, masks: List[torch.Tensor]):
        """
        apply given masks to zero-out learnable weights in model
        """
        learnable_params = self.get_required_sparsifiable_params(model)
        assert len(learnable_params) == len(masks)
        for m, w in zip(masks, learnable_params):
            if len(m.size()):
                assert m.size() == w.size()
                w.data *= m


[docs]    def get_current_sparsity(self, model: Model) -> float:
        trainable_params = sum(
            module.weight.data.numel()
            for name, module in model.named_modules()
            if isinstance(module, nn.Linear)
        )
        nonzero_params = sum(
            module.weight.data.nonzero().size(0)
            for name, module in model.named_modules()
            if isinstance(module, nn.Linear)
        )
        return (trainable_params - nonzero_params) / trainable_params


[docs]    def sparsify(self, state):
        """
        apply the mask to sparsify the weight tensor
        """
        # do not sparsify the weight tensor during the analysis
        if self.analysis_state == State.ANALYSIS:
            return

        model = state.model
        # compute new mask when conditions are True
        if self.sparsification_condition(state):
            # applied the computed mask to sparsify the weight
            self.apply_masks(model, self._masks)


[docs]    def get_required_sparsifiable_params(self, model: Model):
        # param_dict contains all parameters, select requied weights
        # if we reload analysis result from file, we need to calculate
        # all param_dict again.
        if self.param_dict is None:
            self.param_dict = self.get_sparsifiable_params(model)

        return [self.param_dict[p] for p in self.require_mask_parameters]


[docs]    def get_masks(self, model: Model) -> List[torch.Tensor]:
        """
        Note: this function returns the masks for each weight tensor if
        that tensor is required to be pruned

        prune x% of weights items among the weights with "1" in mask (self._mask)
        indicate the remained weights, with "0" indicate pruned weights

        Args:
            model: Model

        Return:
            masks: List[torch.Tensor], the prune mask for the weight of all
            layers
        """
        learnable_params = self.get_required_sparsifiable_params(model)

        masks = []
        for param in learnable_params:
            mask = self.get_mask_for_param(param, self.sparsity)
            masks.append(mask)

        return masks


[docs]    def load_analysis_from_path(self):
        assert PathManager.isfile(self.pre_analysis_path), "{} is not a file".format(
            self.pre_analysis_path
        )
        with PathManager.open(self.pre_analysis_path, "r") as fp:
            metric_dict = json.load(fp)

        return metric_dict


[docs]    @timing.time("sparsifier initialize")
    def initialize(self, trainer, state, eval_data, metric_reporter, train_config):
        assert self.pre_train_model_path, "must have a pre-train model"
        # load the pretrained model
        print("load the pretrained model from: " + self.pre_train_model_path)
        self.loaded_model = torch.load(
            self.pre_train_model_path, map_location=torch.device("cpu")
        )

        # if user specify the analysis file, load it from path
        if self.pre_analysis_path:
            metric_dict = self.load_analysis_from_path()

        else:
            self.analysis_state = State.ANALYSIS
            metric_dict = self.sensitivity_analysis(
                trainer, state, eval_data, metric_reporter, train_config
            )
            # finish the analysis, sparsifier can apply prune mask.
            self.analysis_state = State.OTHERS

        # skip some of the weight tensors from pruning. The user can
        # specify the max_skipped_weight, which limit the max number
        # of weight to be skipped.
        self.require_mask_parameters, skipped_weight_num = self.find_params_to_prune(
            metric_dict, self.max_skipped_weight
        )

        for p in self.require_mask_parameters:
            print(p, " ", metric_dict[p])
        print("#" * 40)
        sys.stdout.flush()
        print(str(skipped_weight_num) + " weight tensors are skipped for pruning")

        if self.iterative_pruning:
            assert (
                trainer.config.early_stop_after == 0
            ), "Can not set early stop for iterative pruning"
            assert (
                trainer.config.epochs % self.pruning_iterations == 0
            ), "total training epochs should be divided by the pruning iterations"
            self.epochs_per_iter = trainer.config.epochs // self.pruning_iterations
            # init sparsity as self.start_sparsity, calculate the sparsity
            # increment of each pruning iteration.
            self.sparsity_increment = (self.end_sparsity - self.start_sparsity) / (
                self.pruning_iterations - 1
            )
            self.sparsity = self.start_sparsity
            print(
                "sparsity start from: ",
                self.sparsity,
                " increment of: ",
                self.sparsity_increment,
            )

        # pruning from a pre-trained weights
        state.model.load_state_dict(self.loaded_model["model_state"])
        # initialize and generate the pruning mask. We don't want to generate
        # the mask for each step. Otherwise, it will be time inefficient.
        self._masks = self.get_masks(state.model)


[docs]    def increase_sparsity(self, state):
        self.sparsity += self.sparsity_increment
        print("sparsity increased to: ", self.sparsity)


[docs]    def save_model_state_for_all_rank(self):
        # all machines should save the best model of a pruning iteration
        # if we use iterative pruning
        return self.iterative_pruning


    def _should_update_sparsity(self, epoch):
        return (
            self.iterative_pruning and epoch % self.epochs_per_iter == 0 and epoch > 0
        )

[docs]    def op_pre_epoch(self, trainer, state):
        """
        note: invoke this function at the begin of each pruning iteration. Each pruning
        iteration contains several epochs. In this function, we will:
        1. update the sparsity,
        2. reload the best model from the previous iteration,
        3. generate the prune mask, and
        4. apply the mask to prune the weight of the model with increased sparsity.
        """
        # check if this epoch we need to update the pruning sparsity
        if self._should_update_sparsity(state.epoch):
            # init best model metric as None at the begin of each iteration.
            # this can make sure the best_model is chosen from previous iteration
            # instead of from the entire training.
            state.best_model_metric = None
            # load best model from previous pruning iteration
            assert state.best_model_state is not None
            trainer.load_best_model(state)

            # the sparsity is initialized as start_sparsity, increased every iteration
            self.increase_sparsity(state)
            # start from the second iteration, generate the new mask with increased sparsity
            self._masks = self.get_masks(state.model)
            self.apply_masks(state.model, self._masks)






          

      

      

    

  

    
      
          
            
  Source code for pytext.task.accelerator_lowering

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Iterable, List, Tuple

import torch

accelerator_lowering_supported = True
try:
    from accelerators.pytorch.lib.glow_decorator import accelerator
except ImportError:
    accelerator_lowering_supported = False

    from .nop_decorator import accelerator

    print("Accelerator Lowering not supported!")

from pytext.config import ExportConfig
from pytext.models.representations.bilstm import BiLSTM
from pytext.models.roberta import RoBERTaEncoder
from pytext.utils.usage import log_accelerator_feature_usage
from torch import nn


[docs]def accelerator_transformerLayers_inputs(
    model: nn.Module,
    trace: torch.jit.ScriptFunction,
    export_options: ExportConfig,
    dataset_iterable: Iterable,
    module_path,
):
    import torch_glow

    # we use the padding control from the Export Config:
    if export_options is None:
        export_options = ExportConfig()

    if export_options.seq_padding_control is None:
        raise RuntimeError("seq padding control not specified")
    if export_options.batch_padding_control is None:
        raise RuntimeError("batch padding control not specified")

    batch_padding_control = export_options.batch_padding_control

    # Restrict seq_padding_control to valid ranges
    seq_padding_control = []
    max_seq_len = trace.get_max_seq_len()
    for pad in export_options.seq_padding_control:
        if pad < max_seq_len:
            seq_padding_control.append(pad)
    seq_padding_control.append(max_seq_len)

    # this should use a method, or module_path, instead of being hardcoded
    # embedding_dim = model.encoder.encoder.transformer.token_embedding.embedding_dim
    embedding_dim = accelerator.get_embedding_module_from_path(model, module_path)

    input_examples = []
    for seq_len in seq_padding_control:
        if seq_len <= 0:
            continue
        for batch_size in batch_padding_control:
            if batch_size <= 0:
                continue
            # Todo: We directly generate data input instead of using dataset_iterable, enhance later
            input1 = torch.randn(
                [seq_len, batch_size, embedding_dim], dtype=torch.float32
            )
            input2 = torch.randn([batch_size, seq_len]).bool()
            input_specs = torch_glow.input_specs_from_tensors([input1, input2])
            input_examples.append(input_specs)

    return input_examples



[docs]class AcceleratorTransformerLayersInternal(nn.Module):
    def __init__(self, layers):
        super().__init__()
        self.layers = layers

[docs]    def forward(
        self, encoded: torch.Tensor, padding_mask: torch.Tensor
    ) -> List[torch.Tensor]:
        states = [encoded]

        for layer in self.layers:
            encoded = layer(encoded, padding_mask)
            states.append(encoded)

        return states




# accelerator imported from .nop_decorator to avoid ImportError when glow_decorator is not available
@accelerator(
    [
        (
            "NNPI",
            {
                "NNPI_IceCores": "12",
                "NNPINumParallelChunks": "12",
                "NNPIUseGeluLUT": "true",
            },
        )
    ],
    inputs_function=accelerator_transformerLayers_inputs,
)
class AcceleratorTransformerLayers(nn.Module):
    def __init__(self, layers):
        super().__init__()
        self.layers = AcceleratorTransformerLayersInternal(layers)

    def forward(
        self, encoded: torch.Tensor, padding_mask: torch.Tensor
    ) -> List[torch.Tensor]:
        return self.layers(encoded, padding_mask)


# Special reimplementation of transformer which separates the
# layers into a separate module for easy lowering to accelerator
[docs]class AcceleratorTransformer(nn.Module):
    def __init__(self, transformer):
        super().__init__()
        self.padding_idx = transformer.padding_idx
        self.token_embedding = transformer.token_embedding
        self.layers = AcceleratorTransformerLayers(transformer.layers)
        self.positional_embedding = transformer.positional_embedding
        self.embedding_layer_norm = transformer.embedding_layer_norm
        self.dropout = transformer.dropout

[docs]    def forward(self, tokens: torch.Tensor) -> List[torch.Tensor]:
        # compute padding mask. This is needed for multi-head attention
        padding_mask = tokens.eq(self.padding_idx)

        embedded = self.token_embedding(tokens)
        embedded_positions = self.positional_embedding(tokens)

        normed = self.embedding_layer_norm(embedded + embedded_positions)
        normed = self.dropout(normed)
        # account for padding while computing the representation
        padded_normed = normed * (1 - padding_mask.unsqueeze(-1).type_as(normed))

        # B x T x C -> T x B x C
        encoded = padded_normed.transpose(0, 1)

        states = self.layers(encoded, padding_mask)
        return states




[docs]def accelerator_lstm_inputs(
    model: nn.Module,
    trace: torch.jit.ScriptFunction,
    export_options: ExportConfig,
    dataset_iterable: Iterable,
    module_path,
):
    import torch_glow

    # we use the padding control from the Export Config:
    if export_options is None:
        export_options = ExportConfig()

    if export_options.seq_padding_control is None:
        raise RuntimeError("seq padding control not specified")
    if export_options.batch_padding_control is None:
        raise RuntimeError("batch padding control not specified")

    batch_padding_control = export_options.batch_padding_control
    seq_padding_control = export_options.seq_padding_control
    embedding_dim = trace.embedding.word_embedding.embedding_dim * 2
    lstm_num_layers = trace.lstm_num_layers
    lstm_dim = trace.lstm_dim

    input_examples = []
    for seq_len in seq_padding_control:
        if seq_len <= 0:
            continue
        for batch_size in batch_padding_control:
            if batch_size <= 0:
                continue
            # Todo: We directly generate data input instead of using dataset_iterable, enhance later
            input_embedding = torch.randn(
                [batch_size, seq_len, embedding_dim], dtype=torch.float32
            )
            input_hidden = torch.randn(
                [batch_size, lstm_num_layers, lstm_dim], dtype=torch.float32
            )
            input_cell = torch.randn(
                [batch_size, lstm_num_layers, lstm_dim], dtype=torch.float32
            )
            input_specs = torch_glow.input_specs_from_tensors(
                [input_embedding, input_hidden, input_cell]
            )
            input_examples.append(input_specs)

    return input_examples



@accelerator(
    [("NNPI", {"NNPI_IceCores": "1", "NNPINumParallelChunks": "12"})],
    inputs_function=accelerator_lstm_inputs,
)
class AcceleratorLSTMLayers(nn.Module):
    def __init__(self, lstm):
        super().__init__()
        self.lstm = lstm
        self.num_layers = lstm.num_layers
        self.hidden_size = lstm.hidden_size
        self.lstm.batch_first = False  # NNPI only support batch_first = false

    def forward(
        self, lstm_input: torch.Tensor, hidden: torch.Tensor, cell: torch.Tensor
    ):
        lstm_input = lstm_input.transpose(0, 1)
        hidden = hidden.transpose(0, 1)
        cell = cell.transpose(0, 1)
        rep, new_state = self.lstm(lstm_input, (hidden, cell))
        return rep, new_state[0], new_state[1]


[docs]class AcceleratorBiLSTM(nn.Module):
    def __init__(self, biLSTM):
        super().__init__()
        self.dropout = biLSTM.dropout
        self.pack_sequence = biLSTM.pack_sequence
        self.disable_sort_in_jit = biLSTM.disable_sort_in_jit
        self.lstm = AcceleratorLSTMLayers(biLSTM.lstm)
        self.representation_dim = biLSTM.representation_dim
        self.padding_value = biLSTM.padding_value

[docs]    def forward(
        self,
        embedded_tokens: torch.Tensor,
        seq_lengths: torch.Tensor,
        states: Tuple[torch.Tensor, torch.Tensor],
    ) -> Tuple[torch.Tensor, Tuple[torch.Tensor, torch.Tensor]]:
        rep, new_hidden, new_cell = self.lstm(embedded_tokens, states[0], states[1])
        new_hidden = new_hidden.reshape(
            self.lstm.num_layers, rep.size(1), self.lstm.hidden_size
        ).transpose(0, 1)
        new_cell = new_cell.reshape(
            self.lstm.num_layers, rep.size(1), self.lstm.hidden_size
        ).transpose(0, 1)
        rep = rep.transpose(0, 1)
        return rep, (new_hidden, new_cell)




# Swap a transformer for only RoBERTaEncoder encoders
[docs]def swap_modules_for_accelerator(model):
    if hasattr(model, "encoder") and isinstance(model.encoder, RoBERTaEncoder):
        old_transformer = model.encoder.encoder.transformer
        model.encoder.encoder.transformer = AcceleratorTransformer(old_transformer)
        return model
    elif hasattr(model, "representation") and isinstance(model.representation, BiLSTM):
        old_biLSTM = model.representation
        model.representation = AcceleratorBiLSTM(old_biLSTM)
        return model
    else:
        return model



[docs]def lower_modules_to_accelerator(
    model: nn.Module, trace, export_options: ExportConfig, throughput_optimize=False
):
    # Raise error if accelerator could not be imported
    if not accelerator_lowering_supported:
        raise RuntimeError("Accelerator Lowering not supported!")

    import torch_glow

    log_accelerator_feature_usage("build.NNPI")
    if (
        (hasattr(model, "encoder") and isinstance(model.encoder, RoBERTaEncoder))
        or (
            hasattr(model, "representation")
            and isinstance(model.representation, AcceleratorBiLSTM)
        )
        or (
            hasattr(model, "lower_module")
            # Internal CNN LM module to add accelerator support.
            and type(model.lower_module).__qualname__ == "CNNLowerModule"
        )
    ):
        backend = "NNPI"
        (
            submod_modelpath,
            compilation_spec_dict,
            inputs_function,
        ) = accelerator.get_modules(model, backend)[0]
        submod_tracepath = accelerator.model2trace_path(submod_modelpath)
        spec = torch_glow.CompilationSpec()
        spec.get_settings().set_glow_backend(backend)
        compilation_group = torch_glow.CompilationGroup()
        spec.compilation_groups_append(compilation_group)
        compilation_group_settings = compilation_group.get_settings()
        compilation_group_settings.set_convert_to_fp16(True)

        # Override the options for throughput-optimized case
        if throughput_optimize:
            compilation_spec_dict["NNPI_IceCores"] = "4"
            compilation_spec_dict["NNPINumParallelChunks"] = "4"
            compilation_group_settings.set_replication_count(3)

        for k, v in compilation_spec_dict.items():
            compilation_group.get_settings().backend_specific_opts_insert(k, v)

        if inputs_function is not None:
            input_sets = inputs_function(
                model, trace, export_options, None, submod_modelpath
            )
        else:
            raise RuntimeError(
                "inputs_function needs to be specified in accelerator decorator"
            )
        compilation_group.set_input_sets(input_sets)

        trace = torch_glow.to_glow_selective(
            trace,
            {submod_tracepath: spec},
            inplace=False,
        )

        return trace
    else:
        return trace





          

      

      

    

  

    
      
          
            
  Source code for pytext.task.disjoint_multitask

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from collections import OrderedDict
from pprint import pprint
from typing import Dict, Optional

from pytext.config import config_to_json
from pytext.config.component import (
    ComponentType,
    create_component,
    create_data_handler,
    create_exporter,
    create_featurizer,
    create_metric_reporter,
    create_model,
    create_optimizer,
    create_trainer,
)
from pytext.data import DisjointMultitaskData, DisjointMultitaskDataHandler
from pytext.metric_reporters.disjoint_multitask_metric_reporter import (
    DisjointMultitaskMetricReporter,
)
from pytext.models.disjoint_multitask_model import (
    DisjointMultitaskModel,
    NewDisjointMultitaskModel,
)
from pytext.optimizer.scheduler import Scheduler
from pytext.utils import cuda
from pytext.utils.usage import log_class_usage

from . import NewTask, Task_Deprecated, TaskBase, _NewTask


[docs]class DisjointMultitask(TaskBase):
    """Modules which have the same shared_module_key and type share parameters.
    Only the first instance of such module should be configured in tasks list.
    """

[docs]    class Config(TaskBase.Config):
        tasks: Dict[str, Task_Deprecated.Config]
        task_weights: Dict[str, float] = {}
        target_task_name: Optional[str] = None  # for selecting best epoch
        data_handler: DisjointMultitaskDataHandler.Config = (
            DisjointMultitaskDataHandler.Config()
        )
        metric_reporter: DisjointMultitaskMetricReporter.Config = (
            DisjointMultitaskMetricReporter.Config()
        )


[docs]    @classmethod
    def from_config(
        cls,
        task_config: Config,
        metadata=None,
        model_state=None,
        tensorizers=None,
        rank=0,
        world_size=1,
    ):
        print("Task parameters:\n")
        pprint(config_to_json(type(task_config), task_config))

        data_handlers = OrderedDict()
        exporters = OrderedDict()
        for name, task in task_config.tasks.items():
            featurizer = create_featurizer(task.featurizer, task.features)
            data_handlers[name] = create_data_handler(
                task.data_handler, task.features, task.labels, featurizer=featurizer
            )
        data_handler = DisjointMultitaskDataHandler(
            task_config.data_handler,
            data_handlers,
            target_task_name=task_config.target_task_name,
        )
        print("\nLoading data...")
        if metadata:
            data_handler.load_metadata(metadata)
        else:
            data_handler.init_metadata()

        metadata = data_handler.metadata
        exporters = {
            name: (
                create_exporter(
                    task.exporter,
                    task.features,
                    task.labels,
                    data_handler.data_handlers[name].metadata,
                    task.model,
                )
                if task.exporter
                else None
            )
            for name, task in task_config.tasks.items()
        }
        task_weights = {
            task_name: task_config.task_weights.get(task_name, 1)
            for task_name in task_config.tasks.keys()
        }
        metric_reporter = DisjointMultitaskMetricReporter(
            OrderedDict(
                (name, create_metric_reporter(task.metric_reporter, metadata[name]))
                for name, task in task_config.tasks.items()
            ),
            loss_weights=task_weights,
            target_task_name=task_config.target_task_name,
            use_subtask_select_metric=(
                task_config.metric_reporter.use_subtask_select_metric
            ),
        )
        model = DisjointMultitaskModel(
            OrderedDict(
                (name, create_model(task.model, task.features, metadata[name]))
                for name, task in task_config.tasks.items()
            ),
            loss_weights=task_weights,
        )
        if model_state:
            model.load_state_dict(model_state)
        if cuda.CUDA_ENABLED:
            model = model.cuda()

        return cls(
            target_task_name=task_config.target_task_name,
            exporters=exporters,
            trainer=create_trainer(task_config.trainer, model),
            data_handler=data_handler,
            model=model,
            metric_reporter=metric_reporter,
        )


    def __init__(self, target_task_name, exporters, **kwargs):
        super().__init__(exporter=None, **kwargs)
        self.exporters = exporters
        self.target_task_name = target_task_name
        log_class_usage(__class__)

[docs]    def export(
        self, multitask_model, export_path, metric_channels, export_onnx_path=None
    ):
        """
        Wrapper method to export PyTorch model to Caffe2 model using :class:`~Exporter`.

        Args:
            export_path (str): file path of exported caffe2 model
            metric_channels: output the PyTorch model's execution graph to
            export_onnx_path (str):file path of exported onnx model
        """
        # Make sure to put the model on CPU and disable CUDA before exporting to
        # ONNX to disable any data_parallel pieces
        cuda.CUDA_ENABLED = False
        for name, model in multitask_model.models.items():
            model = model.cpu()
            if self.exporters[name]:
                self.exporters[name].export_to_metrics(model, metric_channels)
                if name == self.target_task_name:
                    model_export_path = export_path
                    model_export_onnx_path = export_onnx_path
                else:
                    model_export_path = f"{export_path}-{name}"
                    model_export_onnx_path = (
                        f"{export_onnx_path}-{name}" if export_onnx_path else None
                    )
                print("Saving caffe2 model to: " + model_export_path)
                self.exporters[name].export_to_caffe2(
                    model, model_export_path, model_export_onnx_path
                )




[docs]class NewDisjointMultitask(_NewTask):
    """
    Multitask training based on underlying subtasks. To share parameters between modules
    from different tasks, specify the same shared_module_key. Only the first instance of
    each shared module should be configured in tasks list. Only the multitask trainer
    (not the per-task trainers) is used.
    """

[docs]    class Config(_NewTask.Config):
        tasks: Dict[str, NewTask.Config] = {}
        task_weights: Dict[str, float] = {}
        target_task_name: Optional[str] = None  # for selecting best epoch
        data: DisjointMultitaskData.Config = DisjointMultitaskData.Config()
        metric_reporter: DisjointMultitaskMetricReporter.Config = (
            DisjointMultitaskMetricReporter.Config()
        )


[docs]    @classmethod
    def from_config(
        cls,
        task_config: Config,
        unused_metadata=None,
        model_state=None,
        tensorizers=None,
        rank=0,
        world_size=1,
    ):
        data_dict = OrderedDict()
        models = OrderedDict()
        metric_reporters = OrderedDict()
        tensorizers_dict = tensorizers or {}
        # We can't really re-use the tensorizers, and the tensorizers saved for disjoint
        # multitask are an empty dict right now anyway. Really we should serialize
        # all of the subtasks individually.
        for name, task in task_config.tasks.items():
            tensorizers, data = cls._init_tensorizers(
                task, tensorizers_dict.get(name), rank, world_size
            )
            data_dict[name] = data
            models[name] = NewTask._init_model(task.model, tensorizers)
            metric_reporters[name] = create_component(
                ComponentType.METRIC_REPORTER,
                task.metric_reporter,
                tensorizers=tensorizers,
            )

        task_weights = {
            task_name: task_config.task_weights.get(task_name, 1.0)
            for task_name in task_config.tasks.keys()
        }
        data = DisjointMultitaskData.from_config(
            task_config.data, data_dict=data_dict, rank=rank, world_size=world_size
        )
        # for serialization
        data.tensorizers = {
            name: data.data_dict[name].tensorizers for name in data.data_dict
        }
        model = NewDisjointMultitaskModel(models, loss_weights=task_weights)
        if model_state:
            model.load_state_dict(model_state)
        metric_reporter = DisjointMultitaskMetricReporter(
            metric_reporters,
            loss_weights=task_weights,
            target_task_name=task_config.target_task_name,
            use_subtask_select_metric=(
                task_config.metric_reporter.use_subtask_select_metric
            ),
        )
        trainer = create_trainer(task_config.trainer, model)
        log_class_usage(__class__)
        return cls(data, model, metric_reporter, trainer)


[docs]    def export(self, model, export_path, metric_channels=None, export_onnx_path=None):
        pass


[docs]    def torchscript_export(self, model, export_path, export_config=None):
        pass






          

      

      

    

  

    
      
          
            
  Source code for pytext.task.new_task

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


from typing import Any, Dict, Optional, Type, Union

import torch
from pytext.common.constants import Stage
from pytext.config import ConfigBase, PyTextConfig, ExportConfig
from pytext.config.component import ComponentType, create_component, create_trainer
from pytext.data.data import Data
from pytext.data.sources.data_source import Schema
from pytext.data.tensorizers import Tensorizer
from pytext.metric_reporters import MetricReporter
from pytext.models.model import BaseModel
from pytext.trainers import TaskTrainer, TrainingState
from pytext.utils import cuda, onnx, precision
from pytext.utils.file_io import PathManager
from pytext.utils.usage import (
    log_class_usage,
    log_feature_usage,
    log_accelerator_feature_usage,
)
from torch import sort

from .accelerator_lowering import (
    lower_modules_to_accelerator,
    swap_modules_for_accelerator,
)
from .quantize import (
    quantize_statically,
    quantize_fx,
)
from .task import TaskBase


ADDITIONAL_COLUMN_NAMES_ATTRIBUTES = (
    "text_column_names",
    "additional_column_names",
    "student_column_names",
)


[docs]def create_schema(
    tensorizers: Dict[str, Tensorizer], extra_schema: Optional[Dict[str, Type]] = None
) -> Schema:
    schema: Dict[str, Type] = {}

    def add_to_schema(name, type):
        if name in schema:
            if type != Any and type != schema[name]:
                raise TypeError(
                    f"Unexpected different types for column {name}: "
                    f"{type} != {schema[name]}"
                )
        else:
            schema[name] = type

    for tensorizer in tensorizers.values():
        for name, type in tensorizer.column_schema:
            add_to_schema(name, type)

    for name, type in (extra_schema or {}).items():
        # Schema type check is not needed, ClassificationMetricReporter
        # automatically casts data to string.
        add_to_schema(name, type)

    print(f"PyText data schema: {schema}.")
    return schema



[docs]def create_tensorizers(
    model_inputs: Union[BaseModel.Config.ModelInput, Dict[str, Tensorizer.Config]]
) -> Dict[str, Tensorizer]:
    if not isinstance(model_inputs, dict):
        model_inputs = model_inputs._asdict()

    tensorizers = {
        name: create_component(ComponentType.TENSORIZER, tensorizer_config)
        for name, tensorizer_config in model_inputs.items()
        if tensorizer_config
    }

    return tensorizers



class _NewTask(TaskBase):
    """This task abstraction separates the concerns into three main components,
    `pytext.data.Data`, `pytext.models.new_model.NewModel` (names and paths
    will change as these become the primary abstractions), and `pytext.trainers.Trainer`

    At its simplest, this abstraction is as follows:
    - `Task` defines a `DataSchema` which describes the python types which are
    accessible in each row of the input data. This should be a common data schema
    which describes a single NLP task, each of which has the same or sufficiently
    similar inputs/outputs (think document classification, optionally including
    dense features).
    - `Model` defines an input signature (called `tensorizers`) which describes the
    tensors that it wants to execute each batch for training or prediction.
    - `Data` takes the `DataSchema` and `tensorizers` and exposes `train`, `test`, and
    `eval` attributes. Iterating over these attributes yields a batch, which is a
    dictionary with the same keys as the `tensorizers` input signature, and whose
    values are tensors.
    - `Model` can train or predict using these input batch dictionaries directly,
    and interally is responsible for defining how to arrange the tensors for passing
    to its forward functions and loss generation. Its train_batch function returns
    a tuple of `(loss, metrics)`, where `loss` is a `torch.loss.Loss` instance, and
    `metrics` can be passed directly into a compatible metric reporter.
    - `Trainer` contains the core training logic, iterating through batches created by
    `Data`, passing them to `Model` for training, aggregating and reporting metrics,
    running `loss.backward()` and `optimizer.step()`, and managing the scheduler.
    """

[docs]    class Config(ConfigBase):
        data: Data.Config = Data.Config()
        trainer: TaskTrainer.Config = TaskTrainer.Config()
        # TODO: deprecate this
        use_elastic: Optional[bool] = None


    @classmethod
    def from_config(
        cls,
        config: Config,
        unused_metadata=None,
        model_state=None,
        tensorizers=None,
        rank=0,
        world_size=1,
    ):
        print(f"Creating task: {cls.__name__}...")
        tensorizers, data = cls._init_tensorizers(config, tensorizers, rank, world_size)

        # Initialized tensorizers can be used to create the model
        model = cls._init_model(config.model, tensorizers, model_state)

        # This is the only place right now that the task actually cares about which
        # features and tensors are being used. This is a strong tie between
        # the implementation of the model and the metric reporter.
        metric_reporter = cls.create_metric_reporter(config, tensorizers)
        trainer = create_trainer(config.trainer, model)
        return cls(data, model, metric_reporter, trainer)

    @classmethod
    def create_metric_reporter(cls, config, tensorizers):
        return create_component(
            ComponentType.METRIC_REPORTER,
            config.metric_reporter,
            tensorizers=tensorizers,
        )

    @classmethod
    def _init_tensorizers(cls, config: Config, tensorizers=None, rank=0, world_size=1):
        # Pull extra columns from the metric reporter config to pass into
        # the data source schema.
        extra_columns = (
            column
            for attr in ADDITIONAL_COLUMN_NAMES_ATTRIBUTES
            for column in getattr(config.metric_reporter, attr, [])
        )
        extra_schema = {column: Any for column in extra_columns}

        init_tensorizers = not tensorizers
        if init_tensorizers:
            tensorizers = create_tensorizers(config.model.inputs)

        schema = create_schema(tensorizers, extra_schema)

        # This initializes the tensorizers
        data = create_component(
            ComponentType.DATA_HANDLER,
            config.data,
            schema,
            tensorizers,
            rank=rank,
            world_size=world_size,
            init_tensorizers=init_tensorizers,
        )
        return tensorizers, data

    @classmethod
    def _init_model(cls, model_config, tensorizers, model_state=None):
        model_config.init_from_saved_state = model_state is not None
        model = create_component(
            ComponentType.MODEL, model_config, tensorizers=tensorizers
        )
        if model_state:
            print("Loading model from model state dict...")
            model.load_state_dict(model_state)
            print("Loaded!")

        if cuda.CUDA_ENABLED:
            model = model.cuda()

        return model

    def __init__(
        self,
        data: Data,
        model: BaseModel,
        metric_reporter: Optional[MetricReporter] = None,
        trainer: Optional[TaskTrainer] = None,
    ):
        self.data = data
        self.model = model
        # Attempt to build a default metric reporter
        self.metric_reporter = metric_reporter or self.create_metric_reporter(
            self.Config.metric_reporter, model
        )
        self.trainer = trainer or TaskTrainer()
        log_class_usage

    def train(
        self,
        config: PyTextConfig,
        rank: int = 0,
        world_size: int = 1,
        training_state: TrainingState = None,
    ):
        # next to move dist_init back to prepare_task in pytext/workflow.py
        # when processing time between dist_init and first loss.backward() is short
        if training_state:
            return self.trainer.train_from_state(
                training_state,
                self.data.batches(Stage.TRAIN),
                self.data.batches(Stage.EVAL),
                self.metric_reporter,
                config,
            )
        return self.trainer.train(
            self.data.batches(Stage.TRAIN),
            self.data.batches(Stage.EVAL),
            self.model,
            self.metric_reporter,
            config,
            rank=rank,
        )

    @torch.no_grad()
    def test(self, data_source):
        return self.trainer.test(
            self.data.batches(Stage.TEST, data_source=data_source),
            self.model,
            self.metric_reporter,
        )

    def predict(self, examples):
        """
        Generates predictions using PyTorch model. The difference with `test()` is
        that this should be used when the the examples do not have any true
        label/target.

        Args:
            examples: json format examples, input names should match the names specified
                in this task's features config
        """
        self.model.eval()
        results = []
        input_tensorizers = {
            name: tensorizer
            for name, tensorizer in self.data.tensorizers.items()
            if tensorizer.is_input
        }
        for row in examples:
            numberized_row = {
                name: [tensorizer.numberize(row)]
                for name, tensorizer in input_tensorizers.items()
            }
            tensor_dict = {
                name: tensorizer.tensorize(batch=numberized_row[name])
                for name, tensorizer in input_tensorizers.items()
            }
            model_inputs = self.model.arrange_model_inputs(tensor_dict)
            model_context = self.model.arrange_model_context(tensor_dict)
            predictions, scores = self.model.get_pred(
                self.model(*model_inputs), context=model_context
            )
            results.append({"prediction": predictions, "score": scores})
        return results

    def export(self, model, export_path, metric_channels=None, export_onnx_path=None):
        # Make sure to put the model on CPU and disable CUDA before exporting to
        # ONNX to disable any data_parallel pieces
        onnx.validate_onnx_export(model)

        cuda.CUDA_ENABLED = False
        model = model.cpu()
        optimizer = self.trainer.optimizer
        optimizer.pre_export(model)

        unused_raw_batch, batch = next(
            iter(self.data.batches(Stage.TRAIN, load_early=True))
        )
        if metric_channels:
            print("Exporting metrics")
            for mc in metric_channels:
                mc.export(model, model.arrange_model_inputs(batch))

        return model.caffe2_export(
            self.data.tensorizers, batch, export_path, export_onnx_path=export_onnx_path
        )

    def torchscript_export(
        self,
        model,
        export_path=None,
        sort_input=False,
        sort_key=1,
        export_config=None,
    ):
        # unpack export config
        if export_config is None:
            export_config = ExportConfig()

        quantize = export_config.torchscript_quantize

        accelerate = export_config.accelerate
        seq_padding_control = export_config.seq_padding_control
        batch_padding_control = export_config.batch_padding_control

        # introduce a single nnpi:quantize that obviates need for torchscript quantize on NNPI
        use_nnpi = ("nnpi" in accelerate) or ("nnpi:quantize" in accelerate)
        use_nnpi_throughput_optimized = "nnpi:throughput_optimized" in accelerate
        use_cuda_half = "cuda:half" in accelerate
        use_nnpi_quantize = "nnpi:quantize" in accelerate
        use_nnpi_fx_static_quantize = "nnpi:fx_static_quantize" in accelerate
        use_nnpi_fx_dynamic_quantize = "nnpi:fx_dynamic_quantize" in accelerate
        use_cpu_fx_static_quantize = "cpu:fx_static_quantize" in accelerate
        use_cpu_fx_dynamic_quantize = "cpu:fx_dynamic_quantize" in accelerate
        use_fx_quantize = (
            use_nnpi_fx_static_quantize
            or use_nnpi_fx_dynamic_quantize
            or use_cpu_fx_static_quantize
            or use_cpu_fx_dynamic_quantize
        )

        # Make sure to put the model on CPU and disable CUDA before exporting to
        # ONNX to disable any data_parallel pieces
        cuda.CUDA_ENABLED = False
        model.cpu()
        optimizer = self.trainer.optimizer
        optimizer.pre_export(model)

        if use_nnpi or use_fx_quantize:
            model = swap_modules_for_accelerator(model)

        # Trace needs eval mode, to disable dropout etc
        model.eval()
        model.prepare_for_onnx_export_()

        unused_raw_batch, batch = next(
            iter(self.data.batches(Stage.TRAIN, load_early=True))
        )
        inputs = model.onnx_trace_input(batch)
        # call model forward to set correct device types
        if sort_input:
            _, sorted_indices = sort(inputs[sort_key], descending=True)
            inputs = [i.index_select(0, sorted_indices) for i in inputs]
        model(*inputs)

        # Default to dynamic
        if use_fx_quantize:
            data_loader = self.data.batches(Stage.TRAIN, load_early=False)
            trace = quantize_fx(
                model,
                inputs,
                data_loader,
                use_nnpi_fx_dynamic_quantize or use_cpu_fx_dynamic_quantize,
            )
        elif (quantize or use_nnpi_quantize) and hasattr(model, "graph_mode_quantize"):
            data_loader = self.data.batches(Stage.TRAIN, load_early=False)
            print("Quantizing the model ...")
            # recognize legazy nnpi_q or $platform:$option syntax
            quantize_linear_only = use_nnpi_quantize or ("nnpi_quantize" in accelerate)
            module_swap = use_nnpi
            trace = quantize_statically(
                model, inputs, data_loader, quantize_linear_only, module_swap
            )
        else:
            if quantize:
                log_feature_usage("quantize.dynamically.CPU")
                model.quantize()

            trace = model.trace(inputs)
            print("traced!")

            if use_cuda_half:
                log_accelerator_feature_usage("build.CUDA.half")
                # convert trace to half precision
                trace.cuda().half()

                #### trace test: demonstrate that it is usable
                precision.FP16_ENABLED = True
                cuda.CUDA_ENABLED = True
                unused_raw_batch, batch = next(
                    iter(self.data.batches(Stage.TRAIN, load_early=True))
                )
                inputs = model.onnx_trace_input(batch)
                assert trace(*inputs)
                #### end of trace test

        if hasattr(model, "torchscriptify"):
            trace = model.torchscriptify(self.data.tensorizers, trace)
        if hasattr(trace, "validate"):
            trace.validate(export_config)
        if seq_padding_control is not None:
            if hasattr(trace, "set_padding_control"):
                trace.set_padding_control("sequence_length", seq_padding_control)
            else:
                print(
                    "Padding_control not supported by model. Ignoring seq_padding_control"
                )
        if batch_padding_control is not None:
            if hasattr(trace, "set_padding_control"):
                trace.set_padding_control("batch_length", batch_padding_control)
            else:
                print(
                    "Padding_control not supported by model. Ignoring batch_padding_control"
                )
        trace.apply(lambda s: s._pack() if s._c._has_method("_pack") else None)
        if use_nnpi:
            print("lowering using to_glow")
            trace = lower_modules_to_accelerator(
                model, trace, export_config, use_nnpi_throughput_optimized
            )

        if export_path is not None:
            print(f"Saving torchscript model to: {export_path}")
            with PathManager.open(export_path, "wb") as f:
                torch.jit.save(trace, f)
        return trace


[docs]class NewTask(_NewTask):
    __EXPANSIBLE__ = True

[docs]    class Config(_NewTask.Config):
        model: Optional[BaseModel.Config]






          

      

      

    

  

    
      
          
            
  Source code for pytext.task.nop_decorator

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reservedimport functools

import functools

# module decorator for specifying acceleration
# The purpose is to avoid ImportError when glow_decorator is not available
[docs]class accelerator:
    def __init__(self, specs, inputs_function=None):
        pass

    def __call__(self, module):
        @functools.wraps(module)
        def wrapper(*args, **kwargs):
            return module(*args, **kwargs)

        return wrapper

    @classmethod
    def _dfs_modules(cls, node, backend, results, submod_path=""):
        pass

[docs]    @classmethod
    def get_modules(cls, model, backend):
        pass


[docs]    @classmethod
    def get_module_from_path(cls, model, prefixes):
        pass


[docs]    @classmethod
    def get_embedding_module_from_path(cls, model, submod_path):
        pass






          

      

      

    

  

    
      
          
            
  Source code for pytext.task.quantize

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch
from pytext.models.roberta import RoBERTaEncoder
from pytext.utils.usage import log_accelerator_feature_usage, log_feature_usage
from torch.quantization import (
    HistogramObserver,
    QConfig,
    default_weight_observer,
    per_channel_dynamic_qconfig,
)
from torch.quantization.quantize_fx import prepare_fx, convert_fx

# Quantize linear layers using fx static or dynamic quantization
[docs]def quantize_fx(model, inputs, data_loader, dynamic=True):

    if hasattr(model, "encoder") and isinstance(model.encoder, RoBERTaEncoder):

        static = not dynamic

        if dynamic:
            qconfig = per_channel_dynamic_qconfig
        else:
            qconfig = QConfig(
                activation=HistogramObserver.with_args(reduce_range=False),
                weight=default_weight_observer,
            )

        # Only linear layers
        qconfig_dict = {"": None}
        qconfig_dict["object_type"] = [(torch.nn.Linear, qconfig)]

        def calibrate(model, loader, max_samples=-1):
            model.eval()
            with torch.no_grad():
                for (idx, d) in enumerate(loader):
                    print("Running sample input #" + str(idx))
                    model(d[1]["tokens"])
                    if idx == max_samples:
                        break

        prepared_model = prepare_fx(
            model.encoder.encoder.transformer.layers.layers, qconfig_dict
        )  # fuse modules and insert observers

        model.encoder.encoder.transformer.layers.layers = prepared_model
        if static:
            calibrate(model, data_loader)  # run calibration on sample data
        model.encoder.encoder.transformer.layers.layers = convert_fx(prepared_model)

        # Trace the submodule in order to fix the interface
        if static:
            input1 = torch.randn([2, 1, 1024], dtype=torch.float)
            input2 = torch.randn([1, 2]).bool()
            traced = torch.jit.trace(
                model.encoder.encoder.transformer.layers.layers, (input1, input2)
            )
            model.encoder.encoder.transformer.layers.layers = traced

        # Trace the overall module
        trace = model.trace(inputs)

        return trace



[docs]def quantize_statically(
    model, inputs, data_loader, linear_only=False, module_swap=False
):
    log_feature_usage("export.quantize.statically")
    if (
        hasattr(model, "encoder")
        and isinstance(model.encoder, RoBERTaEncoder)
        and linear_only
    ):
        log_accelerator_feature_usage("quantize.statically")
        qconfig = QConfig(
            activation=HistogramObserver.with_args(reduce_range=False),
            weight=default_weight_observer,
        )
        qconfig_dict = {"": None}
        if module_swap:
            layers = model.encoder.encoder.transformer.layers.layers
            layers_str = "encoder.encoder.transformer.layers.layers"
        else:
            layers = model.encoder.encoder.transformer.layers
            layers_str = "encoder.encoder.transformer.layers"

        # skip first layer
        for layer_idx in range(1, len(layers)):
            qconfig_dict[
                layers_str + ".{}.attention.input_projection".format(layer_idx)
            ] = qconfig
            qconfig_dict[
                layers_str + ".{}.attention.output_projection".format(layer_idx)
            ] = qconfig
            for mlp_idx, m in enumerate(layers[layer_idx].residual_mlp.mlp):
                # Only quantize first linear otherwise there are accuarcy issues
                if type(m) == torch.nn.Linear and mlp_idx < 1:
                    qconfig_dict[
                        layers_str
                        + ".{}.residual_mlp.mlp.{}".format(layer_idx, mlp_idx)
                    ] = qconfig
        trace = model.graph_mode_quantize(
            inputs, data_loader, qconfig_dict=qconfig_dict, force_quantize=True
        )
    else:
        trace = model.graph_mode_quantize(inputs, data_loader)

    return trace





          

      

      

    

  

    
      
          
            
  Source code for pytext.task.serialize

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import abc
import io
import logging
import os
from typing import Dict, List, Optional

import torch
from pytext.config import PyTextConfig, config_to_json, pytext_config_from_json
from pytext.data import CommonMetadata
from pytext.data.tensorizers import Tensorizer
from pytext.models import Model
from pytext.trainers.training_state import TrainingState
from pytext.utils.file_io import PathManager
from pytext.utils.usage import log_class_usage


DATA_STATE = "data_state"
CONFIG_JSON = "config_json"
MODEL_STATE = "model_state"
SERIALIZE_VERSION_KEY = "pytext_serialization_version"
TENSORIZERS = "tensorizers"
TRAINING_STATE = "training_state"


LATEST_SERIALIZE_VERSION = 3
LOADER_VERSION_MAP = {}


logger = logging.getLogger(__name__)


[docs]def register_snapshot_loader(version):
    def decorator(fn):
        LOADER_VERSION_MAP[version] = fn
        global LATEST_SERIALIZE_VERSION
        LATEST_SERIALIZE_VERSION = max(LATEST_SERIALIZE_VERSION, version)
        return fn

    return decorator



[docs]@register_snapshot_loader(1)
def load_v1(state):
    config = pytext_config_from_json(state[CONFIG_JSON])
    # importing in file level generates circular import/dependency failures,
    # that need refator later to fix
    from .task import create_task

    task = create_task(
        config.task, metadata=state[DATA_STATE], model_state=state[MODEL_STATE]
    )
    return task, config, None



[docs]@register_snapshot_loader(2)
def load_v2(state):
    config = pytext_config_from_json(state[CONFIG_JSON])
    model_state = state[MODEL_STATE]
    tensorizers = state[TENSORIZERS]
    # importing in file level generates circular import/dependency failures,
    # that need refator later to fix
    from .task import create_task

    task = create_task(
        config.task,
        metadata=state[DATA_STATE],
        model_state=model_state,
        tensorizers=tensorizers,
    )
    return task, config, None



[docs]@register_snapshot_loader(3)
def load_v3(state, overwrite_config=None, rank=0, world_size=1):
    saved_config = pytext_config_from_json(state[CONFIG_JSON])
    if overwrite_config:
        config = overwrite_config
        print(f"Use config from current task")
    else:
        config = saved_config
        print(f"Use config saved in snapshot")

    model_state = state[MODEL_STATE]
    training_state = state[TRAINING_STATE]
    if training_state and training_state.tensorizers:
        tensorizers = training_state.tensorizers
    else:
        tensorizers = state[TENSORIZERS]
    # importing in file level generates circular import/dependency failures,
    # that need refator later to fix
    from .task import create_task

    task = create_task(
        config.task,
        metadata=state[DATA_STATE],
        model_state=model_state,
        tensorizers=tensorizers,
        rank=rank,
        world_size=world_size,
    )

    # TODO: T53664090 @stevenliu save & load state_dict() of optimizer and scheduler
    if training_state:
        if training_state.model is None and task.model:
            training_state.model = task.model
        if training_state.optimizer and task.trainer.optimizer:
            """
            https://pytorch.org/tutorials/beginner/saving_loading_models.html
            Unpickling optimizer object from checkpoint could result in a
            different parameter copy from model parameters. Especially in
            mixied precision training, which optimizer param_groups maintains
            master weights copy instead of the model parameters.

            The suggested loading mechanism is

            model = TheModelClass(*args, **kwargs)
            optimizer = TheOptimizerClass(model.parameters(), *args, **kwargs)

            checkpoint = torch.load(PATH)
            model.load_state_dict(checkpoint['model_state_dict'])
            optimizer.load_state_dict(checkpoint['optimizer_state_dict'])
            """

            optimizer = task.trainer.optimizer
            optimizer.load_state_dict(training_state.optimizer.state_dict())
            training_state.optimizer = optimizer

    return task, config, training_state



[docs]def load_checkpoint(state, overwrite_config=None, rank=0, world_size=1):
    print(f"Loaded checkpoint...")
    if SERIALIZE_VERSION_KEY not in state:
        return load_v1(state)
    else:
        return LOADER_VERSION_MAP[state[SERIALIZE_VERSION_KEY]](
            state, overwrite_config, rank, world_size
        )



[docs]def save_checkpoint(
    f: io.IOBase,
    config: PyTextConfig,
    model: Model,
    meta: Optional[CommonMetadata],
    tensorizers: Dict[str, Tensorizer],
    training_state: Optional[TrainingState] = None,
) -> str:
    # Currently torch.save() has error pickling certain models when not saving
    # by model.state_dict(), thus currently overriding the model in
    # training_state with None, and put back saving
    # https://github.com/pytorch/pytorch/issues/15116
    model_in_training_state = None
    if training_state:
        model_in_training_state, training_state.model = training_state.model, None
    try:
        state = {
            DATA_STATE: meta,
            CONFIG_JSON: config_to_json(PyTextConfig, config),
            MODEL_STATE: model.state_dict(),
            SERIALIZE_VERSION_KEY: LATEST_SERIALIZE_VERSION,
            TENSORIZERS: tensorizers,
            TRAINING_STATE: training_state,
        }
        torch.save(state, f)
    finally:
        if training_state:
            training_state.model = model_in_training_state



[docs]def get_latest_checkpoint_path(dir_path: Optional[str] = None) -> str:
    """
    Get the latest checkpoint path
    args:
        dir_path: the dir to scan for existing checkpoint files. Default: if None,
        the latest checkpoint path saved in momery will be returned
    Returns: checkpoint_path
    """
    if not dir_path:
        return _CHECKPOINT_MANAGER.get_latest_checkpoint_path()

    if PathManager.exists(dir_path):
        checkpoint_indices = [
            int(file_path.split("-")[1])
            for file_path in PathManager.ls(dir_path)
            if file_path.startswith("checkpoint")
        ]
        if checkpoint_indices:
            latest_checkpoint_path = f"{dir_path}/checkpoint-{max(checkpoint_indices)}"
            logger.info(f"find the latest checkpoint: {latest_checkpoint_path}")
            return latest_checkpoint_path
    return None



[docs]def get_post_training_snapshot_path() -> str:
    return _CHECKPOINT_MANAGER.get_post_training_snapshot_path()



DELIMITER = "-"


# generate per epoch checkpoint save path
[docs]def generate_checkpoint_path(config: PyTextConfig, identifier: str):
    dir_name = os.path.dirname(config.save_snapshot_path)
    return f"{dir_name}/checkpoint{DELIMITER}{identifier}"



[docs]class PyTextCheckpointManagerInterface(abc.ABC):
    """
    CheckpointManager is a class abstraction to manage a training job's
    checkpoints/snapshots with different IO and storage.
    """

[docs]    @abc.abstractmethod
    def save_checkpoint(self, state, checkpoint_path):
        """
        Serialize and save checkpoint to given path. State is a dictionary that
        represents the all data to be saved.
        Args:
            state: Dictionary containing data to be saved
            checkpoint_path: path of file to save checkpoint
        """
        raise NotImplementedError("Not implemented in interface class")


[docs]    @abc.abstractmethod
    def save_snapshot(self, state, snapshot_path):
        """
        Serialize and save post-training model snapshot to given path. State
        is a dictionary that represents the all data to be saved.
        Having a separate method for snapshots enables future optimizations like
        quantization to be applied to snapshots.

        Args:
            state: Dictionary containing data to be saved
            snapshot_path: path of file to save snapshot
        """
        raise NotImplementedError("Not implemented in interface class")


[docs]    @abc.abstractmethod
    def load(self, load_path: str):
        """
        Loads a checkpoint/snapshot from disk.
        Args:
            load_path (str): the file path from which to load
        Returns: De-serialized state (dictionary) that was saved
        """
        raise NotImplementedError("Not implemented in interface class")


[docs]    @abc.abstractmethod
    def list(self) -> List[str]:
        """
        Return all existing checkpoint paths
        Returns: checkpoint_path_list (List[str]), list elements are in the same
        order of checkpoint saving
        """
        raise NotImplementedError("Not implemented in interface class")


[docs]    @abc.abstractmethod
    def get_latest_checkpoint_path(self) -> str:
        """
        Return most recent saved checkpoint path in str
        Returns: checkpoint_path (str)
        """
        raise NotImplementedError("Not implemented in interface class")


[docs]    @abc.abstractmethod
    def get_post_training_snapshot_path(self) -> str:
        raise NotImplementedError("Not implemented in interface class")




[docs]class CheckpointManager(PyTextCheckpointManagerInterface):
    def __init__(self):
        # keep a list of saved checkpoint path
        self._saved_paths: List[str] = []
        self._post_training_snapshot_path = None
        log_class_usage(__class__)

[docs]    def save(self, state, save_path):
        with PathManager.open(save_path, "wb") as f:
            torch.save(state, f)


[docs]    def save_checkpoint(self, state, checkpoint_path):
        self.save(state, checkpoint_path)
        self._saved_paths.append(checkpoint_path)


[docs]    def save_snapshot(self, state, snapshot_path):
        self.save(state, snapshot_path)
        self._post_training_snapshot_path = snapshot_path


[docs]    def load(self, load_path: str):
        if not (load_path and PathManager.isfile(load_path)):
            raise ValueError(f"Invalid snapshot path: {load_path}")
        with PathManager.open(load_path, "rb") as checkpoint_f:
            state = torch.load(checkpoint_f, map_location=lambda storage, loc: storage)
        return state


[docs]    def list(self) -> List[str]:
        return self._saved_paths


[docs]    def get_latest_checkpoint_path(self) -> str:
        return self._saved_paths[-1] if len(self._saved_paths) > 0 else None


[docs]    def get_post_training_snapshot_path(self) -> str:
        return self._post_training_snapshot_path




_CHECKPOINT_MANAGER = CheckpointManager()


[docs]def set_checkpoint_manager(manager: PyTextCheckpointManagerInterface) -> None:
    global _CHECKPOINT_MANAGER
    _CHECKPOINT_MANAGER = manager



[docs]def save(
    config: PyTextConfig,
    model: Model,
    meta: Optional[CommonMetadata],
    tensorizers: Dict[str, Tensorizer],
    training_state: Optional[TrainingState] = None,
    identifier: Optional[str] = None,
) -> str:
    """
    Save all stateful information of a training task to a specified file-like
    object, will save the original config, model state, metadata,
    training state if training is not completed
    Args:
    identifier (str): used to identify a checkpoint within a training job,
    used as a suffix for save path
    config (PytextConfig): contains all raw parameter/hyper-parameters
    for training task
    model (Model): actual model in training
    training_state (TrainingState): stateful infomation during training
    Returns:
    identifier (str): if identifier is not specified, will save to
    config.save_snapshot_path to be consistent to post-training snapshot;
    if specified, will be used to save checkpoint during training,
    identifier is used to identify checkpoints in the same training
    """
    saved_path = ""
    if identifier:
        # saving during-training checkpoints
        saved_path = generate_checkpoint_path(config, identifier)
    else:
        # saving post-training snapshot if no identifer given
        saved_path = config.save_snapshot_path
        print(f"Saving pytorch model to: {saved_path}")

    saved_folder = os.path.dirname(saved_path)
    if not PathManager.exists(saved_folder):
        PathManager.mkdirs(saved_folder)
        print(f"created {saved_folder}")

    # Currently torch.save() has error pickling certain models when not saving
    # by model.state_dict(), thus currently overriding the model in
    # training_state with None, and put back saving
    # https://github.com/pytorch/pytorch/issues/15116
    model_in_training_state = None
    if training_state:
        model_in_training_state, training_state.model = training_state.model, None
    try:
        state = {
            DATA_STATE: meta,
            CONFIG_JSON: config_to_json(PyTextConfig, config),
            MODEL_STATE: model.state_dict(),
            SERIALIZE_VERSION_KEY: LATEST_SERIALIZE_VERSION,
            TENSORIZERS: tensorizers,
            TRAINING_STATE: training_state,
        }
        if identifier is not None:
            _CHECKPOINT_MANAGER.save_checkpoint(state, saved_path)
        else:
            _CHECKPOINT_MANAGER.save_snapshot(state, saved_path)

    finally:
        if training_state:
            training_state.model = model_in_training_state
    return saved_path



[docs]def load(load_path: str, overwrite_config=None, rank=0, world_size=1):
    """
    Load task, config and training state from a saved snapshot
    by default, it will construct the task using the saved config then load
    metadata and model state.

    if overwrite_task is specified, it will construct the task using
    overwrite_task then load metadata and model state.
    """
    state = _CHECKPOINT_MANAGER.load(load_path)
    return load_checkpoint(state, overwrite_config, rank, world_size)





          

      

      

    

  

    
      
          
            
  Source code for pytext.task.task

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Optional

from pytext.common.constants import BatchContext
from pytext.config import ConfigBase
from pytext.config.component import (
    Component,
    ComponentType,
    create_component,
    create_data_handler,
    create_exporter,
    create_featurizer,
    create_metric_reporter,
    create_model,
    create_trainer,
)
from pytext.config.field_config import FeatureConfig
from pytext.data import DataHandler
from pytext.data.featurizer import Featurizer, SimpleFeaturizer
from pytext.exporters import ModelExporter
from pytext.loss import KLDivergenceBCELoss, KLDivergenceCELoss
from pytext.metric_reporters import MetricReporter
from pytext.models import Model
from pytext.trainers import Trainer
from pytext.utils import cuda
from pytext.utils.usage import log_class_usage


[docs]def create_task(
    task_config, metadata=None, model_state=None, tensorizers=None, rank=0, world_size=1
):
    """
    Create a task by finding task class in registry and invoking the from_config
    function of the class, see :meth:`~Task.from_config` for more details
    """
    return create_component(
        ComponentType.TASK,
        task_config,
        metadata,
        model_state,
        tensorizers=tensorizers,
        rank=rank,
        world_size=world_size,
    )



[docs]class TaskBase(Component):
    """
    Task is the central place to define and wire up components for data processing,
    model training, metric reporting, etc. Task class has a Config class containing
    the config of each component in a descriptive way.
    """

    __COMPONENT_TYPE__ = ComponentType.TASK

[docs]    class Config(ConfigBase):
        features: FeatureConfig = FeatureConfig()
        featurizer: Featurizer.Config = SimpleFeaturizer.Config()
        data_handler: DataHandler.Config
        trainer: Trainer.Config = Trainer.Config()
        exporter: Optional[ModelExporter.Config] = None


[docs]    @classmethod
    def from_config(
        cls,
        task_config,
        metadata=None,
        model_state=None,
        tensorizers=None,
        rank=1,
        world_size=0,
    ):
        """
        Create the task from config, and optionally load metadata/model_state
        This function will create components including :class:`~DataHandler`,
        :class:`~Trainer`, :class:`~MetricReporter`,
        :class:`~Exporter`, and wire them up.

        Args:
            task_config (Task.Config): the config of the current task
            metadata: saved global context of this task, e.g: vocabulary, will be
                generated by :class:`~DataHandler` if it's None
            model_state: saved model parameters, will be loaded into model when given
        """
        if hasattr(task_config.labels, "target_prob"):
            assert task_config.labels.target_prob == isinstance(
                task_config.model.output_layer.loss,
                (KLDivergenceBCELoss.Config, KLDivergenceCELoss.Config),
            ), "target_prob must be set to True for KD losses"
        featurizer = create_featurizer(task_config.featurizer, task_config.features)
        # load data
        data_handler = create_data_handler(
            task_config.data_handler,
            task_config.features,
            task_config.labels,
            featurizer=featurizer,
        )
        print("\nLoading data...")
        if metadata:
            data_handler.load_metadata(metadata)
        else:
            data_handler.init_metadata()

        metadata = data_handler.metadata

        model = create_model(task_config.model, task_config.features, metadata)
        if model_state:
            model.load_state_dict(model_state)

        if cuda.CUDA_ENABLED:
            model = model.cuda()
        metric_reporter = create_metric_reporter(task_config.metric_reporter, metadata)
        exporter = (
            create_exporter(
                task_config.exporter,
                task_config.features,
                task_config.labels,
                data_handler.metadata,
                task_config.model,
                task_config.featurizer,
            )
            if task_config.exporter
            else None
        )
        return cls(
            trainer=create_trainer(task_config.trainer, model),
            data_handler=data_handler,
            model=model,
            metric_reporter=metric_reporter,
            exporter=exporter,
        )


    def __init__(
        self,
        trainer: Trainer,
        data_handler: DataHandler,
        model: Model,
        metric_reporter: MetricReporter,
        exporter: Optional[ModelExporter],
    ) -> None:
        self.trainer: Trainer = trainer
        self.data_handler: DataHandler = data_handler
        self.model: Model = model
        self.metric_reporter: MetricReporter = metric_reporter
        self.exporter = exporter
        log_class_usage(__class__)

[docs]    def train(self, train_config, rank=0, world_size=1, training_state=None):
        """
        Wrapper method to train the model using :class:`~Trainer` object.

        Args:
            train_config (PyTextConfig): config for training
            rank (int): for distributed training only, rank of the gpu, default is 0
            world_size (int): for distributed training only, total gpu to use, default
                is 1
        """
        if training_state:
            result = self.trainer.train_from_state(
                training_state,
                self.data_handler.get_train_iter(rank, world_size),
                self.data_handler.get_eval_iter(),
                self.metric_reporter,
                train_config,
            )
        else:
            result = self.trainer.train(
                self.data_handler.get_train_iter(rank, world_size),
                self.data_handler.get_eval_iter(),
                self.model,
                self.metric_reporter,
                train_config,
                rank=rank,
            )
        return result


[docs]    def test(self, test_path):
        """
        Wrapper method to compute test metrics on holdout blind test dataset.

        Args:
            test_path (str): test data file path
        """
        self.data_handler.test_path = test_path
        test_iter = self.data_handler.get_test_iter()
        return self.trainer.test(test_iter, self.model, self.metric_reporter)


[docs]    def export(self, model, export_path, metric_channels=None, export_onnx_path=None):
        """
        Wrapper method to export PyTorch model to Caffe2 model using :class:`~Exporter`.

        Args:
            export_path (str): file path of exported caffe2 model
            metric_channels (List[Channel]): outputs of model's execution graph
            export_onnx_path (str):file path of exported onnx model
        """
        # Make sure to put the model on CPU and disable CUDA before exporting to
        # ONNX to disable any data_parallel pieces
        cuda.CUDA_ENABLED = False
        model = model.cpu()
        optimizer = self.trainer.optimizer
        optimizer.pre_export(model)

        if self.exporter:
            if metric_channels:
                print("Exporting metrics")
                self.exporter.export_to_metrics(model, metric_channels)
            print("Saving caffe2 model to: " + export_path)
            self.exporter.export_to_caffe2(model, export_path, export_onnx_path)


[docs]    @classmethod
    def format_prediction(cls, predictions, scores, context, target_meta):
        """
        Format the prediction and score from model output, by default just return
        them in a dict
        """
        for prediction, score in zip(predictions, scores):
            yield {"prediction": prediction, "score": score}


[docs]    def predict(self, examples):
        """
        Generates predictions using PyTorch model. The difference with `test()` is
        that this should be used when the the examples do not have any true
        label/target.

        Args:
            examples: json format examples, input names should match the names specified
                in this task's features config
        """
        self.model.eval()
        model_inputs, context = self.data_handler.get_predict_iter(examples)
        predictions, scores = self.model.get_pred(self.model(*model_inputs))
        results: List = [None] * len(predictions)
        # rearrange to orignal order
        for idx, result in zip(
            context[BatchContext.INDEX],
            self.format_prediction(
                predictions, scores, context, self.data_handler.metadata.target
            ),
        ):
            results[idx] = result
        return results




[docs]class Task_Deprecated(TaskBase):
    __EXPANSIBLE__ = True





          

      

      

    

  

    
      
          
            
  Source code for pytext.task.tasks

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, Union

import torch
from pytext.common.constants import Stage
from pytext.config import ExportConfig
from pytext.config.component import create_trainer
from pytext.data.bert_tensorizer import BERTTensorizer
from pytext.data.data import Data
from pytext.data.packed_lm_data import PackedLMData
from pytext.data.tensorizers import Tensorizer
from pytext.metric_reporters import (
    ClassificationMetricReporter,
    CompositionalMetricReporter,
    DenseRetrievalMetricReporter,
    IntentSlotMetricReporter,
    LanguageModelMetricReporter,
    NERMetricReporter,
    PairwiseRankingMetricReporter,
    PureLossMetricReporter,
    RegressionMetricReporter,
    SequenceTaggingMetricReporter,
    SquadMetricReporter,
)
from pytext.metric_reporters.channel import ConsoleChannel
from pytext.metric_reporters.language_model_metric_reporter import (
    MaskedLMMetricReporter,
)
from pytext.metric_reporters.seq2seq_compositional import (
    Seq2SeqCompositionalMetricReporter,
)
from pytext.models.bert_classification_models import NewBertModel
from pytext.models.bert_regression_model import (
    BertPairwiseRegressionModel,
    NewBertRegressionModel,
)
from pytext.models.doc_model import DocModel, DocRegressionModel
from pytext.models.ensembles import BaggingDocEnsembleModel, EnsembleModel
from pytext.models.joint_model import IntentSlotModel
from pytext.models.language_models.lmlstm import LMLSTM
from pytext.models.masked_lm import MaskedLanguageModel
from pytext.models.model import BaseModel
from pytext.models.pair_classification_model import BasePairwiseModel, PairwiseModel
from pytext.models.qna.bert_squad_qa import BertSquadQAModel
from pytext.models.qna.dr_qa import DrQAModel
from pytext.models.query_document_pairwise_ranking_model import (
    QueryDocPairwiseRankingModel,
)
from pytext.models.representations.sparse_transformer_sentence_encoder import (  # noqa f401
    SparseTransformerSentenceEncoder,
)
from pytext.models.roberta import RoBERTaWordTaggingModel
from pytext.models.semantic_parsers.rnng.rnng_parser import RNNGParser
from pytext.models.seq_models.contextual_intent_slot import (  # noqa
    ContextualIntentSlotModel,
)
from pytext.models.seq_models.seq2seq_model import Seq2SeqModel
from pytext.models.seq_models.seqnn import SeqNNModel
from pytext.models.word_model import WordTaggingModel
from pytext.task.new_task import NewTask
from pytext.trainers import EnsembleTrainer, HogwildTrainer, TaskTrainer
from pytext.utils import cuda
from pytext.utils.file_io import PathManager
from torch import jit


[docs]class QueryDocumentPairwiseRankingTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: QueryDocPairwiseRankingModel.Config = (
            QueryDocPairwiseRankingModel.Config()
        )
        metric_reporter: PairwiseRankingMetricReporter.Config = (
            PairwiseRankingMetricReporter.Config()
        )




[docs]class EnsembleTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: EnsembleModel.Config
        trainer: EnsembleTrainer.Config = EnsembleTrainer.Config()
        metric_reporter: Union[
            ClassificationMetricReporter.Config, IntentSlotMetricReporter.Config
        ] = ClassificationMetricReporter.Config()


[docs]    def train_single_model(self, train_config, model_id, rank=0, world_size=1):
        return self.trainer.real_trainers[model_id].train(
            self.data.batches(Stage.TRAIN),
            self.data.batches(Stage.EVAL),
            self.model.models[model_id],
            self.metric_reporter,
            train_config,
        )


[docs]    @classmethod
    def example_config(cls):
        return cls.Config(
            model=BaggingDocEnsembleModel.Config(models=[DocModel.Config()])
        )




[docs]class DocumentClassificationTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: BaseModel.Config = DocModel.Config()
        metric_reporter: Union[
            ClassificationMetricReporter.Config, PureLossMetricReporter.Config
        ] = ClassificationMetricReporter.Config()

        #   for multi-label classification task,
        #   choose MultiLabelClassificationMetricReporter

[docs]    @classmethod
    def format_prediction(cls, predictions, scores, context, target_names):
        for prediction, score in zip(predictions, scores):
            score_with_name = {n: s for n, s in zip(target_names, score.tolist())}
            yield {
                "prediction": target_names[prediction.data],
                "score": score_with_name,
            }




[docs]class DocumentRegressionTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: BaseModel.Config = DocRegressionModel.Config()
        metric_reporter: RegressionMetricReporter.Config = (
            RegressionMetricReporter.Config()
        )




[docs]class NewBertClassificationTask(DocumentClassificationTask):
[docs]    class Config(DocumentClassificationTask.Config):
        model: NewBertModel.Config = NewBertModel.Config()




[docs]class NewBertPairClassificationTask(DocumentClassificationTask):
[docs]    class Config(DocumentClassificationTask.Config):
        model: NewBertModel.Config = NewBertModel.Config(
            inputs=NewBertModel.Config.BertModelInput(
                tokens=BERTTensorizer.Config(
                    columns=["text1", "text2"], max_seq_len=128
                )
            )
        )
        metric_reporter: ClassificationMetricReporter.Config = (
            ClassificationMetricReporter.Config(text_column_names=["text1", "text2"])
        )




[docs]class BertPairRegressionTask(DocumentRegressionTask):
[docs]    class Config(DocumentRegressionTask.Config):
        model: NewBertRegressionModel.Config = NewBertRegressionModel.Config()




[docs]class WordTaggingTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: WordTaggingModel.Config = WordTaggingModel.Config()
        metric_reporter: SequenceTaggingMetricReporter.Config = (
            SequenceTaggingMetricReporter.Config()
        )


[docs]    @classmethod
    def create_metric_reporter(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        return SequenceTaggingMetricReporter.from_config(
            config.metric_reporter, tensorizers["labels"]
        )




[docs]class IntentSlotTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: IntentSlotModel.Config = IntentSlotModel.Config()
        metric_reporter: IntentSlotMetricReporter.Config = (
            IntentSlotMetricReporter.Config()
        )




[docs]class LMTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: LMLSTM.Config = LMLSTM.Config()
        metric_reporter: LanguageModelMetricReporter.Config = (
            LanguageModelMetricReporter.Config()
        )




[docs]class MaskedLMTask(NewTask):
[docs]    class Config(NewTask.Config):
        data: Data.Config = PackedLMData.Config()
        model: MaskedLanguageModel.Config = MaskedLanguageModel.Config()
        metric_reporter: MaskedLMMetricReporter.Config = MaskedLMMetricReporter.Config()




[docs]class PairwiseClassificationTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: BasePairwiseModel.Config = PairwiseModel.Config()
        metric_reporter: ClassificationMetricReporter.Config = (
            ClassificationMetricReporter.Config(text_column_names=["text1", "text2"])
        )
        trace_both_encoders: bool = True


[docs]    @classmethod
    def from_config(
        cls,
        config: Config,
        unused_metadata=None,
        model_state=None,
        tensorizers=None,
        rank=0,
        world_size=1,
    ):
        tensorizers, data = cls._init_tensorizers(config, tensorizers, rank, world_size)
        model = cls._init_model(config.model, tensorizers, model_state)
        metric_reporter = cls.create_metric_reporter(config, tensorizers)
        trainer = create_trainer(config.trainer, model)
        return cls(data, model, metric_reporter, trainer, config.trace_both_encoders)


    def __init__(
        self,
        data: Data,
        model: BaseModel,
        metric_reporter: ClassificationMetricReporter,
        trainer: TaskTrainer,
        trace_both_encoders: bool = True,
    ):
        super().__init__(data, model, metric_reporter, trainer)
        self.trace_both_encoders = trace_both_encoders

[docs]    def torchscript_export(self, model, export_path=None, export_config=None):  # noqa
        # unpack export config
        # unpack export config
        if export_config is None:
            export_config = ExportConfig()

        quantize = export_config.torchscript_quantize
        accelerate = export_config.accelerate
        seq_padding_control = export_config.seq_padding_control
        batch_padding_control = export_config.batch_padding_control

        if (accelerate is not None) and (accelerate != []):
            raise RuntimeError(
                "old-style task.py does not support export for NNPI accelerators"
            )

        cuda.CUDA_ENABLED = False
        model.cpu()
        optimizer = self.trainer.optimizer
        optimizer.pre_export(model)

        model.eval()
        model.prepare_for_onnx_export_()

        unused_raw_batch, batch = next(
            iter(self.data.batches(Stage.TRAIN, load_early=True))
        )
        inputs = model.onnx_trace_input(batch)
        model(*inputs)
        if quantize:
            model.quantize()
        if self.trace_both_encoders:
            trace = jit.trace(model, inputs)
        else:
            trace = jit.trace(model.encoder1, (inputs[0],))
        if hasattr(model, "torchscriptify"):
            trace = model.torchscriptify(
                self.data.tensorizers, trace, self.trace_both_encoders
            )
        if seq_padding_control is not None:
            if hasattr(trace, "set_padding_control"):
                trace.set_padding_control("sequence_length", seq_padding_control)
            else:
                print(
                    "Padding_control not supported by model. Ignoring padding_control"
                )
        if batch_padding_control is not None:
            if hasattr(trace, "set_padding_control"):
                trace.set_padding_control("batch_length", batch_padding_control)
            else:
                print(
                    "Padding_control not supported by model. Ignoring padding_control"
                )
        trace.apply(lambda s: s._pack() if s._c._has_method("_pack") else None)
        if export_path is not None:
            print(f"Saving torchscript model to: {export_path}")
            with PathManager.open(export_path, "wb") as f:
                torch.jit.save(trace, f)
        return trace




[docs]class PairwiseRegressionTask(PairwiseClassificationTask):
[docs]    class Config(PairwiseClassificationTask.Config):
        model: BasePairwiseModel.Config = BertPairwiseRegressionModel.Config()
        metric_reporter: RegressionMetricReporter.Config = (
            RegressionMetricReporter.Config()
        )




[docs]class PairwiseClassificationForDenseRetrievalTask(PairwiseClassificationTask):
    """This task is to implement DPR training in PyText.
    Code pointer: https://github.com/fairinternal/DPR/tree/master/dpr
    """

[docs]    class Config(PairwiseClassificationTask.Config):
        metric_reporter: DenseRetrievalMetricReporter.Config = (
            DenseRetrievalMetricReporter.Config()
        )


[docs]    @classmethod
    def create_metric_reporter(cls, config: Config, *args, **kwargs):
        config.metric_reporter.task_batch_size = config.data.batcher.train_batch_size
        config.metric_reporter.num_negative_ctxs = config.data.source.num_negative_ctxs
        return super().create_metric_reporter(config, *args, **kwargs)




[docs]class RoBERTaNERTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: RoBERTaWordTaggingModel.Config = RoBERTaWordTaggingModel.Config()
        metric_reporter: NERMetricReporter.Config = NERMetricReporter.Config()


[docs]    @classmethod
    def create_metric_reporter(cls, config: Config, tensorizers: Dict[str, Tensorizer]):
        return NERMetricReporter(
            channels=[ConsoleChannel()],
            label_names=list(tensorizers["tokens"].labels_vocab._vocab),
            pad_idx=tensorizers["tokens"].labels_pad_idx,
        )




[docs]class SeqNNTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: SeqNNModel.Config = SeqNNModel.Config()
        metric_reporter: ClassificationMetricReporter.Config = (
            ClassificationMetricReporter.Config(text_column_names=["text_seq"])
        )




[docs]class SquadQATask(NewTask):
[docs]    class Config(NewTask.Config):
        model: Union[BertSquadQAModel.Config, DrQAModel.Config] = DrQAModel.Config()
        metric_reporter: SquadMetricReporter.Config = SquadMetricReporter.Config()




[docs]class SemanticParsingTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: RNNGParser.Config = RNNGParser.Config()
        trainer: HogwildTrainer.Config = HogwildTrainer.Config()
        metric_reporter: CompositionalMetricReporter.Config = (
            CompositionalMetricReporter.Config()
        )


    def __init__(
        self,
        data: Data,
        model: RNNGParser,
        metric_reporter: CompositionalMetricReporter,
        trainer: HogwildTrainer,
    ):
        super().__init__(data, model, metric_reporter, trainer)
        assert (
            (data.batcher.train_batch_size == 1)
            and (data.batcher.eval_batch_size == 1)
            and (data.batcher.test_batch_size == 1)
        ), "RNNGParser only supports batch size = 1"
        assert trainer.config.report_train_metrics is False, (
            "Disable report_train_metrics because trees are not necessarily "
            "valid during training"
        )



[docs]class SequenceLabelingTask(NewTask):
[docs]    class Config(NewTask.Config):
        model: Seq2SeqModel.Config = Seq2SeqModel.Config()
        metric_reporter: Seq2SeqCompositionalMetricReporter.Config = (
            Seq2SeqCompositionalMetricReporter.Config()
        )


[docs]    def torchscript_export(self, model, export_path=None, export_config=None):
        model.cpu()
        # Trace needs eval mode, to disable dropout etc
        model.eval()
        if hasattr(model, "torchscriptify"):
            jit_module = model.torchscriptify()
            with PathManager.open(export_path, "wb") as f:
                torch.jit.save(jit_module, f)






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.batchutils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Any, Dict, List, Optional, Tuple

import torch
from pytext.torchscript.tensorizer.tensorizer import ScriptTensorizer


[docs]def max_tokens(per_sentence_tokens: List[List[Tuple[str, int, int]]]) -> int:
    """receive the tokenize output for a batch per_sentence_tokens,
    return the max token length of any sentence"""

    if len(per_sentence_tokens) == 0:
        return 0

    sentence_lengths = [len(sentence) for sentence in per_sentence_tokens]
    return max(sentence_lengths)



[docs]def input_size(
    texts: Optional[List[str]] = None,
    multi_texts: Optional[List[List[str]]] = None,
    tokens: Optional[List[List[str]]] = None,
) -> int:

    texts_: List[str] = []
    multi_texts_: List[List[str]] = []
    tokens_: List[List[str]] = []

    if texts is not None:
        texts_ = texts
    if multi_texts is not None:
        multi_texts_ = multi_texts
    if tokens is not None:
        tokens_ = tokens

    input_len = max([len(texts_), len(multi_texts_), len(tokens_)])
    return input_len



########################################################################
#
# utility functions to limit a list to a specified batch size and
#   clip a list by removing a batch size worth of work
#


[docs]def limit_list(input: Optional[List[str]], max_batch: int) -> Optional[List[str]]:
    if input is not None:
        return input[:max_batch]
    return None



[docs]def clip_list(input: Optional[List[str]], max_batch: int) -> Optional[List[str]]:
    if input is not None:
        return input[max_batch:]
    return None



[docs]def limit_listlist(
    input: Optional[List[List[str]]], max_batch: int
) -> Optional[List[List[str]]]:
    if input is not None:
        return input[:max_batch]
    return None



[docs]def clip_listlist(
    input: Optional[List[List[str]]], max_batch: int
) -> Optional[List[List[str]]]:
    if input is not None:
        return input[max_batch:]
    return None



[docs]def limit_listlist_float(
    input: Optional[List[List[float]]], max_batch: int
) -> Optional[List[List[float]]]:
    if input is not None:
        return input[:max_batch]
    return None



[docs]def clip_listlist_float(
    input: Optional[List[List[float]]], max_batch: int
) -> Optional[List[List[float]]]:
    if input is not None:
        return input[max_batch:]
    return None



[docs]def validate_dense_feat(
    batch_element_dense_feat: Optional[List[List[float]]],
    length: int,
    uses_dense_feat: bool,
) -> List[List[float]]:
    if batch_element_dense_feat is not None:
        if not uses_dense_feat:
            raise RuntimeError(
                "Dense feature (dense_feat) not allowed for this model type"
            )
        if len(batch_element_dense_feat) != length:
            raise RuntimeError(
                "Malformed request.  Length of client-batch dense_feat argument does not match length of text argument."
            )
        return batch_element_dense_feat
    elif uses_dense_feat:
        raise RuntimeError(
            "Dense feature (dense_feat) is required for this model type, but not present (received dense_feat=None) in this request."
        )
    else:
        return []



[docs]def nonify_listlist_float(input: List[List[float]]) -> Optional[List[List[float]]]:
    if len(input) == 0:
        return None
    return input



[docs]def validate_make_prediction_batch_element(
    be: Tuple[
        Optional[List[str]],  # texts
        Optional[List[List[str]]],  # multi_texts
        Optional[List[List[str]]],  # tokens
        Optional[List[str]],  # languages
        Optional[List[List[float]]],  # dense_feat must be None
    ]
):
    if be[0] is not None:
        if (be[1] is not None) or (be[2] is not None):
            raise RuntimeError(
                "only one of texts, multi_texts, tokens can be not None."
            )
    elif be[1] is not None:
        if be[2] is not None:
            raise RuntimeError(
                "only one of texts, multi_texts, tokens can be not None."
            )

    if be[3] is not None:
        raise RuntimeError("currently, languages != None is not supported.")



########################################################################
#
# utility functions to destructure flat result tensor combining
#   cross-request batches and client side
#   batches into a cross-request list of
#   client-side batch tensors
#


[docs]def destructure_tensor(
    client_batch: List[int],
    result_tensor: torch.Tensor,
) -> List[torch.Tensor]:
    start = 0
    res_list: List[torch.Tensor] = []

    for elems in client_batch:
        end = start + elems
        res_list.append(result_tensor.narrow(0, start, elems))
        start = end

    return res_list



[docs]def destructure_any_list(
    client_batch: List[int], result_any_list: List[Any]
):  # -> List[List[Any]]:
    res_list: List[List[Any]] = []  # torch.jit.annotate(List[List[Any]], [])

    start = 0

    for elems in client_batch:
        torch._assert(elems > 0, "zero or negative range error")
        end = start + elems
        res_list.append(result_any_list[start:end])
        start = end

    return res_list



[docs]def destructure_tensor_list(
    client_batch: List[int],
    result_tensor_list: List[torch.Tensor],
) -> List[List[torch.Tensor]]:
    res_list: List[List[torch.Tensor]] = []
    start = 0

    for elems in client_batch:
        end = start + elems
        res_list.append(result_tensor_list[start:end])
        start = end

    return res_list



[docs]def destructure_dict_list(
    client_batch: List[int],
    result_input_list: List[Dict[str, float]],
) -> List[List[Dict[str, float]]]:
    res_list: List[List[Dict[str, float]]] = []
    start = 0

    for elems in client_batch:
        end = start + elems
        res_list.append(result_input_list[start:end])
        start = end

    return res_list



[docs]def destructure_dictlist_list(
    client_batch: List[int],
    result_input_list: List[List[Dict[str, float]]],
) -> List[List[List[Dict[str, float]]]]:
    res_list: List[List[List[Dict[str, float]]]] = []
    start = 0

    for elems in client_batch:
        end = start + elems
        res_list.append(result_input_list[start:end])
        start = end

    return res_list



[docs]def zip_batch_tensor_list(
    zip_batch_list: List[int],
    result_list_1: List[torch.Tensor],
    result_list_2: List[torch.Tensor],
) -> List[torch.Tensor]:
    res_list: List[torch.Tensor] = torch.jit.annotate(List[torch.Tensor], [])

    elem1 = 0
    elem2 = 0

    for zipper in zip_batch_list:
        if zipper > 0:
            res_list.append(result_list_1[elem1])
            elem1 = elem1 + 1
        else:
            res_list.append(result_list_1[elem2])
            elem2 = elem2 + 1

    return res_list



[docs]def zip_batch_any_list_list(
    zip_batch_list: List[int],
    result_list_1: List[List[Any]],
    result_list_2: List[List[Any]],
) -> List[List[Any]]:
    res_list: List[List[Any]] = torch.jit.annotate(List[List[Any]], [])

    elem1 = 0
    elem2 = 0

    for zipper in zip_batch_list:
        if zipper > 0:
            res_list.append(result_list_1[elem1])
            elem1 = elem1 + 1
        else:
            res_list.append(result_list_1[elem2])
            elem2 = elem2 + 1

    return res_list



[docs]def validate_batch_element(
    e: Tuple[
        Optional[List[str]],  # texts
        Optional[List[List[str]]],  # multi_texts
        Optional[List[List[str]]],  # tokens
        Optional[List[str]],  # languages
        Optional[List[List[float]]],  # dense_feat must be None
    ]
):

    bad = False

    if len(e[0]) > 0:
        if (len(e[1]) > 0) or (len(e[2]) > 0):
            bad = True
        if (e[4] is not None) and (len(e[4]) != len(e[0])):
            bad = True

    if len(e[1]) > 0:
        raise RuntimeError("multi_texts not supported for batching")

    if len(e[2]) > 0:
        if (len(e[0]) > 0) or (len(e[1]) > 0):
            bad = True
        if (e[4] is not None) and (len(e[4]) != len(e[2])):
            bad = True

    if bad:
        raise RuntimeError("Malformed request")



############################################################################
#
# make_prediction_* ()
# utility functions to collect inputs from multiple batch elements into a
# a single cross request batch
#
# make_batch_* ()
# utility functions for batch optimizations
#
#
# The inputs and outputs for make_prediction are described in this post:
#   https://fb.workplace.com/groups/401165540538639/permalink/556111271710731/
#
# The inputs and outputs for make_batch are described in this post:
#   https://fb.workplace.com/groups/401165540538639/permalink/607830233205501/


[docs]def make_prediction_texts(
    batch: List[
        Tuple[
            List[str],  # texts
        ]
    ],
) -> List[str]:

    batchsize = len(batch)

    if batchsize == 0:
        raise RuntimeError("Input batch must have at least 1 batch element")

    flat_texts: List[str] = []

    for i in range(batchsize):
        batch_element = batch[i][0]
        flat_texts.extend(batch_element)

    if len(flat_texts) == 0:
        raise RuntimeError("This is not good. Empty request batch.")

    return flat_texts



[docs]def make_batch_texts(
    tensorizer: ScriptTensorizer,
    mega_batch: List[
        Tuple[
            List[str],  # texts
            int,
        ]
    ],
    goals: Dict[str, str],
) -> List[List[Tuple[List[str], int,]]]:  # texts

    batchsize = len(mega_batch)

    if batchsize == 0:
        raise RuntimeError("Input batch must have at least 1 batch element")

    # The next lines sort all cross-request batch elements by the token length.
    # Note that cross-request batch element can in turn be a client batch.
    mega_batch_key_list = [
        (max_tokens(tensorizer.tokenize(x[0], None)), n)
        for (n, x) in enumerate(mega_batch)
    ]
    sorted_mega_batch_key_list = sorted(mega_batch_key_list)
    sorted_mega_batch = [mega_batch[n] for (_, n) in sorted_mega_batch_key_list]

    # TBD: allow model server to specify batch size in goals dictionary
    max_bs: int = 10
    len_mb = len(mega_batch)
    num_batches = (len_mb + max_bs - 1) // max_bs

    batch_list: List[
        List[
            Tuple[
                List[str],  # texts
                int,  # position
            ]
        ]
    ] = []

    start = 0

    for _i in range(num_batches):
        end = min(start + max_bs, len_mb)
        batch_list.append(sorted_mega_batch[start:end])
        start = end

    return batch_list



#


[docs]def make_prediction_texts_dense(
    batch: List[
        Tuple[
            List[str],  # texts
            List[List[float]],  # dense
        ]
    ],
) -> Tuple[List[str], List[List[float]]]:

    batchsize = len(batch)

    if batchsize == 0:
        raise RuntimeError("Input batch must have at least 1 batch element")

    flat_texts: List[str] = []
    flat_dense: List[List[float]] = []

    for i in range(batchsize):
        texts_element = batch[i][0]
        flat_texts.extend(texts_element)
        dense_element = batch[i][1]
        flat_dense.extend(dense_element)

        if len(texts_element) != len(dense_element):
            raise RuntimeError(
                "This is not good. texts/dense client batch length mismatch"
            )

    if len(flat_texts) == 0:
        raise RuntimeError("This is not good. Empty request batch.")

    return (
        flat_texts,
        flat_dense,
    )



[docs]def make_batch_texts_dense(
    tensorizer: ScriptTensorizer,
    mega_batch: List[
        Tuple[
            List[str],  # texts
            List[List[float]],  # dense
            int,
        ]
    ],
    goals: Dict[str, str],
) -> List[List[Tuple[List[str], List[List[float]], int]]]:  # texts, dense, ??

    batchsize = len(mega_batch)

    if batchsize == 0:
        raise RuntimeError("Input batch must have at least 1 batch element")

    # The next lines sort all cross-request batch elements by the token length.
    # Note that cross-request batch element can in turn be a client batch.
    mega_batch_key_list = [
        (max_tokens(tensorizer.tokenize(x[0], None)), n)
        for (n, x) in enumerate(mega_batch)
    ]
    sorted_mega_batch_key_list = sorted(mega_batch_key_list)
    sorted_mega_batch = [mega_batch[n] for (_, n) in sorted_mega_batch_key_list]

    # TBD: allow model server to specify batch size in goals dictionary
    max_bs: int = 10
    len_mb = len(mega_batch)
    num_batches = (len_mb + max_bs - 1) // max_bs

    batch_list: List[
        List[
            Tuple[
                List[str],  # texts
                int,  # position
            ]
        ]
    ] = []

    start = 0

    for _i in range(num_batches):
        end = min(start + max_bs, len_mb)
        batch_list.append(sorted_mega_batch[start:end])
        start = end

    return batch_list



[docs]def make_prediction_tokens(
    batch: List[
        Tuple[
            List[List[str]],  # tokens
        ]
    ],
) -> List[List[str]]:

    batchsize = len(batch)

    if batchsize == 0:
        raise RuntimeError("Input batch must have at least 1 batch element")

    flat_tokens: List[List[str]] = []

    for i in range(batchsize):
        batch_element = batch[i][0]
        flat_tokens.extend(batch_element)

    if len(flat_tokens) == 0:
        raise RuntimeError("This is not good. Empty request batch.")

    return flat_tokens



#

###########################################
#
#  listify(torch.Tensor):
#     turn tensor into a list
#


[docs]def listify(t: torch.Tensor) -> List[torch.Tensor]:

    tlen = t.size()[0]
    res_list: List[torch.Tensor] = []

    for i in range(tlen):
        res_list.append(t.narrow(0, i, 1))

    return res_list





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.module

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Any, Dict, List, Optional, Tuple

import torch
from pytext.config import ExportConfig
from pytext.torchscript.batchutils import (
    input_size,
    limit_list,
    clip_list,
    limit_listlist,
    clip_listlist,
    limit_listlist_float,
    clip_listlist_float,
    destructure_tensor,
    destructure_tensor_list,
    destructure_any_list,
    zip_batch_any_list_list,
    zip_batch_tensor_list,
    make_batch_texts_dense,
    make_prediction_texts,
    make_prediction_texts_dense,
    max_tokens,
    nonify_listlist_float,
    validate_dense_feat,
    validate_make_prediction_batch_element,
)
from pytext.torchscript.tensorizer.normalizer import VectorNormalizer
from pytext.torchscript.tensorizer.tensorizer import ScriptTensorizer
from pytext.torchscript.utils import ScriptBatchInput, squeeze_1d, squeeze_2d
from pytext.utils.usage import log_class_usage


@torch.jit.script
def resolve_texts(
    texts: Optional[List[str]] = None, multi_texts: Optional[List[List[str]]] = None
) -> Optional[List[List[str]]]:
    if texts is not None:
        return squeeze_1d(texts)
    return multi_texts


[docs]def deprecation_warning(export_conf: ExportConfig):
    if export_conf.inference_interface is not None:
        print(
            "***************  DEPRECATION ERROR  **************"
            "inference_interface config option is not available"
            "**************************************************"
        )
        raise RuntimeError("export configuration not supported")
    elif (
        (export_conf.accelerate is not None)
        or (export_conf.seq_padding_control is not None)
        or (export_conf.batch_padding_control is not None)
    ):
        msg = [
            "***********  DEPRECATION WARNING  **********",
            "Modules concurrently supporting untokenized",
            "and tokenized inputs are being deprecated!",
            "",
            "Preferably, use the corresponding Pytext{Type}Module",
            "hierarchy (sans 'Script') classes to offer models",
            "including tokenization.",
            "*********************************************",
        ]
        for line in msg:
            print(line)



[docs]class ScriptPyTextEmbeddingModule(torch.jit.ScriptModule):
    def __init__(self, model: torch.jit.ScriptModule, tensorizer: ScriptTensorizer):

        super().__init__()
        self.model = model
        self.tensorizer = tensorizer
        log_class_usage(self.__class__)

[docs]    def validate(self, export_conf: ExportConfig):
        deprecation_warning(export_conf)


    @torch.jit.script_method
    def set_device(self, device: str):
        self.tensorizer.set_device(device)

    @torch.jit.script_method
    def get_max_seq_len(self) -> int:
        """
        This function returns the maximum sequence length for the model,
        if it is defined, otherwise raises a Runtime Error.
        """
        if hasattr(self.tensorizer, "max_seq_len"):
            if self.tensorizer.max_seq_len is not None:
                return self.tensorizer.max_seq_len

        raise RuntimeError("max_seq_len not defined")

    @torch.jit.script_method
    def get_max_batch_len(self) -> int:
        """
        This function returns the maximum batch length for the model,
        if it is defined, otherwise -1.
        """
        if hasattr(self.tensorizer, "batch_padding_control"):
            batch_padding_control = self.tensorizer.batch_padding_control
            if batch_padding_control is not None:
                return batch_padding_control[-1]

        return -1

    @torch.jit.script_method
    def set_padding_control(self, dimension: str, control: Optional[List[int]]):
        """
        This functions will be called to set a padding style.
        None - No padding
        List: first element 0, round seq length to the smallest list element larger than inputs
        """
        self.tensorizer.set_padding_control(dimension, control)

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return False

    @torch.jit.script_method
    def forward_validate_dense_feat(
        self,
        dense_feat: Optional[List[List[float]]],
    ) -> List[List[float]]:
        if self.uses_dense_feat():
            if dense_feat is None:
                raise RuntimeError(
                    "Dense feature (dense_feat) is required for this model type, but not present."
                )
            else:
                return dense_feat
        else:
            if dense_feat is not None:
                raise RuntimeError(
                    "Dense feature (dense_feat) not allowed for this model type"
                )
            else:
                return []

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput):
        input_tensors = self.tensorizer(inputs)
        return self.model(input_tensors).cpu()

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: Optional[List[str]] = None,
        # multi_texts is of shape [batch_size, num_columns]
        multi_texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        # self.uses_dense_feat() indicates use: False
        dense_feat: Optional[List[List[float]]] = None,
    ) -> torch.Tensor:
        self.forward_validate_dense_feat(dense_feat)

        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, multi_texts),
            tokens=squeeze_2d(tokens),
            languages=squeeze_1d(languages),
        )
        return self._forward(inputs)

    @torch.jit.script_method
    def forward(
        self,
        texts: Optional[List[str]] = None,
        # multi_texts is of shape [batch_size, num_columns]
        multi_texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        # self.uses_dense_feat() indicates use: False
        dense_feat: Optional[List[List[float]]] = None,
    ):  # returns torch.Tensor or List[Any]

        self.forward_validate_dense_feat(dense_feat)

        input_len = input_size(texts, multi_texts, tokens)
        max_batch = self.get_max_batch_len()
        if max_batch <= 0:
            max_batch = input_len

        result = self.forward_impl(
            limit_list(texts, max_batch),
            limit_listlist(multi_texts, max_batch),
            limit_listlist(tokens, max_batch),
            limit_list(languages, max_batch),
            limit_listlist_float(dense_feat, max_batch),
        )

        if input_len > max_batch:
            texts = clip_list(texts, max_batch)
            multi_texts = clip_listlist(multi_texts, max_batch)
            tokens = clip_listlist(tokens, max_batch)
            languages = clip_list(languages, max_batch)
            dense_feat = clip_listlist_float(dense_feat, max_batch)

            while input_size(texts, multi_texts, tokens) > 0:
                result_extension = self.forward_impl(
                    limit_list(texts, max_batch),
                    limit_listlist(multi_texts, max_batch),
                    limit_listlist(tokens, max_batch),
                    limit_list(languages, max_batch),
                    limit_listlist_float(dense_feat, max_batch),
                )

                # the result of forward is either a torch.Tensor or a List[Any]
                if isinstance(result, torch.Tensor):
                    result = torch.cat([result, result_extension], dim=0)
                else:
                    result.extend(result_extension)

                # prepare next iteration
                texts = clip_list(texts, max_batch)
                multi_texts = clip_listlist(multi_texts, max_batch)
                tokens = clip_listlist(tokens, max_batch)
                languages = clip_list(languages, max_batch)
                dense_feat = clip_listlist_float(dense_feat, max_batch)

        if isinstance(result, torch.Tensor):
            torch._assert(
                input_len == result.size()[0],
                "Tensor output size must match input size",
            )
        else:
            torch._assert(
                input_len == len(result), "List output size must match input size"
            )

        return result

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                Optional[List[str]],  # texts
                Optional[List[List[str]]],  # multi_texts
                Optional[List[List[str]]],  # tokens
                Optional[List[str]],  # languages
                Optional[List[List[float]]],  # dense_feat must be None
            ]
        ],
    ):  # List[torch.Tensor] or List[List[Any]]

        batchsize = len(batch)

        client_batch_texts: List[int] = []
        client_batch_tokens: List[int] = []
        zip_batch_list: List[int] = []

        flat_texts: List[str] = []
        flat_tokens: List[List[str]] = []
        flat_dense_feat_texts: List[List[float]] = []
        flat_dense_feat_tokens: List[List[float]] = []

        for i in range(batchsize):
            validate_make_prediction_batch_element(batch[i])
            batch_element_texts = batch[i][0]
            batch_element_tokens = batch[i][2]
            batch_element_dense_feat = batch[i][4]

            if batch_element_texts is not None:
                flat_texts.extend(batch_element_texts)
                client_batch_texts.append(len(batch_element_texts))
                flat_dense_feat_texts.extend(
                    validate_dense_feat(
                        batch_element_dense_feat,
                        len(batch_element_texts),
                        self.uses_dense_feat(),
                    )
                )
                zip_batch_list.append(1)
            elif batch_element_tokens is not None:
                flat_tokens.extend(batch_element_tokens)
                client_batch_tokens.append(len(batch_element_tokens))
                flat_dense_feat_tokens.extend(
                    validate_dense_feat(
                        batch_element_dense_feat,
                        len(batch_element_tokens),
                        self.uses_dense_feat(),
                    )
                )
                zip_batch_list.append(-1)
            else:
                # At present, we abort the entire batch if
                # any batch element is malformed.
                #
                # Possible refinement:
                # we can skip malformed requests,
                # and return a list plus an indiction that one or more
                # batch elements (and which ones) were malformed
                raise RuntimeError("Malformed request.")

        if len(flat_texts) == 0 and len(flat_tokens) == 0:
            raise RuntimeError("This is not good. Empty request batch.")

        if len(flat_texts) > 0 and len(flat_tokens) > 0:
            raise RuntimeError("Mixing tokens and texts not supported in this service.")
            # flat_result_texts = self.forward(
            #     texts=flat_texts[:max_batch],
            #     multi_texts=None,
            #     tokens=None,
            #     languages=None,
            #     dense_feat=nonify_listlist_float(flat_dense_feat_texts),
            # )
            # flat_result_tokens = self.forward(
            #     texts=None,
            #     multi_texts=None,
            #     tokens=flat_tokens[:max_batch],
            #     languages=None,
            #     dense_feat=nonify_listlist_float(flat_dense_feat_tokens),
            # )
        elif len(flat_texts) > 0:
            flat_result_texts = self.forward(
                texts=flat_texts,
                multi_texts=None,
                tokens=None,
                languages=None,
                dense_feat=nonify_listlist_float(flat_dense_feat_texts),
            )
            # ignored in logic, this makes type system happy
            flat_result_tokens = flat_result_texts
        else:  #  len(flat_tokens) > 0:
            flat_result_tokens = self.forward(
                texts=None,
                multi_texts=None,
                tokens=flat_tokens,
                languages=None,
                dense_feat=nonify_listlist_float(flat_dense_feat_tokens),
            )
            # ignored in logic, this makes type system happy
            flat_result_texts = flat_result_tokens

        # if torch.jit.isinstance(flat_result_tokens, torch.Tensor):
        if isinstance(flat_result_tokens, torch.Tensor):
            # destructure flat result tensor combining
            #   cross-request batches and client side
            #   batches into a cross-request list of
            #   client-side batch tensors
            return zip_batch_tensor_list(
                zip_batch_list,
                destructure_tensor(client_batch_texts, flat_result_texts),
                destructure_tensor(client_batch_tokens, flat_result_tokens),
            )
        else:
            # destructure result list of any result type combining
            #   cross-request batches and client side
            #   batches into a cross-request list of
            #   client-side result lists
            result_texts_any_list: List[Any] = torch.jit.annotate(List[Any], [])
            for v in flat_result_texts:
                result_texts_any_list.append(v)

            result_tokens_any_list: List[Any] = torch.jit.annotate(List[Any], [])
            for v in flat_result_tokens:
                result_tokens_any_list.append(v)

            return zip_batch_any_list_list(
                zip_batch_list,
                destructure_any_list(client_batch_texts, result_texts_any_list),
                destructure_any_list(client_batch_tokens, result_tokens_any_list),
            )

    @torch.jit.script_method
    def make_batch(
        self,
        mega_batch: List[
            Tuple[
                Optional[List[str]],  # texts
                Optional[List[List[str]]],  # multi_texts
                Optional[List[List[str]]],  # tokens
                Optional[List[str]],  # languages
                Optional[List[List[float]]],  # dense_feat must be None
                int,
            ]
        ],
        goals: Dict[str, str],
    ) -> List[
        List[
            Tuple[
                Optional[List[str]],  # texts
                Optional[List[List[str]]],  # multi_texts
                Optional[List[List[str]]],  # tokens
                Optional[List[str]],  # languages
                Optional[List[List[float]]],  # dense_feat must be None
                int,
            ]
        ]
    ]:
        # The next lines sort all cross-request batch elements by the token length.
        # Note that cross-request batch element can in turn be a client batch.
        mega_batch_key_list = [
            (max_tokens(self.tensorizer.tokenize(x[0], x[2])), n)
            for (n, x) in enumerate(mega_batch)
        ]
        sorted_mega_batch_key_list = sorted(mega_batch_key_list)
        sorted_mega_batch = [mega_batch[n] for (key, n) in sorted_mega_batch_key_list]

        # TBD: allow model server to specify batch size in goals dictionary
        max_bs: int = 10
        len_mb = len(mega_batch)
        num_batches = (len_mb + max_bs - 1) // max_bs

        batch_list: List[
            List[
                Tuple[
                    Optional[List[str]],  # texts
                    Optional[List[List[str]]],  # multi_texts
                    Optional[List[List[str]]],  # tokens
                    Optional[List[str]],  # language,
                    Optional[List[List[float]]],  # dense_feat must be None
                    int,  # position
                ]
            ]
        ] = []

        start = 0

        for _i in range(num_batches):
            end = min(start + max_bs, len_mb)
            batch_list.append(sorted_mega_batch[start:end])
            start = end

        return batch_list



[docs]class ScriptPyTextEmbeddingModuleIndex(ScriptPyTextEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        index: int = 0,
    ):
        super().__init__(model, tensorizer)
        self.index: int = index
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return False

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput):
        input_tensors = self.tensorizer(inputs)
        return self.model(input_tensors)[self.index].cpu()



[docs]class ScriptPyTextModule(ScriptPyTextEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
    ):
        super().__init__(model, tensorizer)
        # A PyText Module is an EmbeddingModule with an output layer
        self.output_layer = output_layer

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return False

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: Optional[List[str]] = None,
        # multi_texts is of shape [batch_size, num_columns]
        multi_texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        # self.uses_dense_feat() indicates use: False
        dense_feat: Optional[List[List[float]]] = None,
    ):
        self.forward_validate_dense_feat(dense_feat)

        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, multi_texts),
            tokens=squeeze_2d(tokens),
            languages=squeeze_1d(languages),
        )
        input_tensors = self.tensorizer(inputs)
        logits = self.model(input_tensors)
        return self.output_layer(logits)



[docs]class ScriptPyTextEmbeddingModuleWithDense(ScriptPyTextEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        normalizer: VectorNormalizer,
        concat_dense: bool = False,
    ):
        super().__init__(model, tensorizer)
        self.normalizer = normalizer
        self.concat_dense = torch.jit.Attribute(concat_dense, bool)
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return True

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput, dense_tensor: torch.Tensor):
        input_tensors = self.tensorizer(inputs)
        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)
        return self.model(input_tensors, dense_tensor).cpu()

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: Optional[List[str]] = None,
        # multi_texts is of shape [batch_size, num_columns]
        multi_texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        # self.uses_dense_feat() indicates use: True
        dense_feat: Optional[List[List[float]]] = None,
    ) -> torch.Tensor:
        dense_feat = self.forward_validate_dense_feat(dense_feat)

        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, multi_texts),
            tokens=squeeze_2d(tokens),
            languages=squeeze_1d(languages),
        )
        # call model
        dense_feat = self.normalizer.normalize(dense_feat)
        dense_tensor = torch.tensor(dense_feat, dtype=torch.float)

        sentence_embedding = self._forward(inputs, dense_tensor)
        if self.concat_dense:
            return torch.cat([sentence_embedding, dense_tensor], 1)
        else:
            return sentence_embedding



[docs]class ScriptPyTextModuleWithDense(ScriptPyTextEmbeddingModuleWithDense):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        normalizer: VectorNormalizer,
    ):
        super().__init__(model, tensorizer, normalizer)
        self.output_layer = output_layer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return True

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: Optional[List[str]] = None,
        # multi_texts is of shape [batch_size, num_columns]
        multi_texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        # self.uses_dense_feat() indicates use: True
        dense_feat: Optional[List[List[float]]] = None,
    ):
        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, multi_texts),
            tokens=squeeze_2d(tokens),
            languages=squeeze_1d(languages),
        )
        input_tensors = self.tensorizer(inputs)

        dense_feat = self.normalizer.normalize(
            self.forward_validate_dense_feat(dense_feat)
        )
        dense_tensor = torch.tensor(dense_feat, dtype=torch.float)

        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)
        logits = self.model(input_tensors, dense_tensor)
        return self.output_layer(logits)



[docs]class ScriptPyTextEmbeddingModuleWithDenseIndex(ScriptPyTextEmbeddingModuleWithDense):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        normalizer: VectorNormalizer,
        index: int = 0,
        concat_dense: bool = True,
    ):
        super().__init__(model, tensorizer, normalizer, concat_dense)
        self.index = torch.jit.Attribute(index, int)
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return True

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput, dense_tensor: torch.Tensor):
        input_tensors = self.tensorizer(inputs)
        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)
        return self.model(input_tensors, dense_tensor)[self.index].cpu()



[docs]class ScriptPyTextVariableSizeEmbeddingModule(ScriptPyTextEmbeddingModule):
    """
    Assumes model returns a tuple of representations and sequence lengths, then slices
    each example's representation according to length. Returns a list of tensors. The
    slicing is easier to do outside a traced model.
    """

    def __init__(self, model: torch.jit.ScriptModule, tensorizer: ScriptTensorizer):
        super().__init__(model, tensorizer)
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def uses_dense_feat(self) -> bool:
        return False

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput):
        input_tensors = self.tensorizer(inputs)
        reps, seq_lens = self.model(input_tensors)
        reps = reps.cpu()
        seq_lens = seq_lens.cpu()
        return [reps[i, : seq_lens[i]] for i in range(len(seq_lens))]

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: Optional[List[str]] = None,
        # multi_texts is of shape [batch_size, num_columns]
        multi_texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        # self.uses_dense_feat() indicates use: False
        dense_feat: Optional[List[List[float]]] = None,
    ) -> List[torch.Tensor]:
        self.forward_validate_dense_feat(dense_feat)

        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, multi_texts),
            tokens=squeeze_2d(tokens),
            languages=squeeze_1d(languages),
        )
        return self._forward(inputs)



######################## Two Tower ################################
[docs]class ScriptTwoTowerModule(torch.jit.ScriptModule):
    @torch.jit.script_method
    def set_device(self, device: str):
        self.right_tensorizer.set_device(device)
        self.left_tensorizer.set_device(device)

    @torch.jit.script_method
    def set_padding_control(self, dimension: str, control: Optional[List[int]]):
        """
        This functions will be called to set a padding style.
        None - No padding
        List: first element 0, round seq length to the smallest list element larger than inputs
        """
        self.right_tensorizer.set_padding_control(dimension, control)
        self.left_tensorizer.set_padding_control(dimension, control)

[docs]    def validate(self, export_conf: ExportConfig):
        deprecation_warning(export_conf)




[docs]class ScriptPyTextTwoTowerModule(ScriptTwoTowerModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
    ):
        super().__init__()
        self.model = model
        self.output_layer = output_layer
        self.right_tensorizer = right_tensorizer
        self.left_tensorizer = left_tensorizer

    @torch.jit.script_method
    def forward(
        self,
        right_texts: Optional[List[str]] = None,
        left_texts: Optional[List[str]] = None,
        right_tokens: Optional[List[List[str]]] = None,
        left_tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
    ):
        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(right_tokens),
            languages=squeeze_1d(languages),
        )
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(left_tokens),
            languages=squeeze_1d(languages),
        )
        left_input_tensors = self.left_tensorizer(left_inputs)
        logits = self.model(right_input_tensors, left_input_tensors)
        return self.output_layer(logits)



[docs]class ScriptPyTextTwoTowerModuleWithDense(ScriptPyTextTwoTowerModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
        right_normalizer: VectorNormalizer,
        left_normalizer: VectorNormalizer,
    ):
        super().__init__(model, output_layer, right_tensorizer, left_tensorizer)
        self.right_normalizer = right_normalizer
        self.left_normalizer = left_normalizer

    @torch.jit.script_method
    def forward(
        self,
        right_dense_feat: List[List[float]],
        left_dense_feat: List[List[float]],
        right_texts: Optional[List[str]] = None,
        left_texts: Optional[List[str]] = None,
        right_tokens: Optional[List[List[str]]] = None,
        left_tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
    ):
        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(right_tokens),
            languages=squeeze_1d(languages),
        )
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(left_tokens),
            languages=squeeze_1d(languages),
        )
        left_input_tensors = self.left_tensorizer(left_inputs)

        right_dense_feat = self.right_normalizer.normalize(right_dense_feat)
        left_dense_feat = self.left_normalizer.normalize(left_dense_feat)
        right_dense_tensor = torch.tensor(right_dense_feat, dtype=torch.float)
        left_dense_tensor = torch.tensor(left_dense_feat, dtype=torch.float)
        if self.right_tensorizer.device != "":
            right_dense_tensor = right_dense_tensor.to(self.right_tensorizer.device)
        if self.left_tensorizer.device != "":
            left_dense_tensor = left_dense_tensor.to(self.left_tensorizer.device)

        logits = self.model(
            right_input_tensors,
            left_input_tensors,
            right_dense_tensor,
            left_dense_tensor,
        )
        return self.output_layer(logits)



[docs]class ScriptPyTextTwoTowerEmbeddingModule(ScriptTwoTowerModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
    ):
        super().__init__()
        self.model = model
        self.right_tensorizer = right_tensorizer
        self.left_tensorizer = left_tensorizer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(self, right_inputs: ScriptBatchInput, left_inputs: ScriptBatchInput):
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_input_tensors = self.left_tensorizer(left_inputs)

        return self.model(right_input_tensors, left_input_tensors).cpu()

    @torch.jit.script_method
    def forward(
        self,
        right_texts: Optional[List[str]] = None,
        left_texts: Optional[List[str]] = None,
        right_tokens: Optional[List[List[str]]] = None,
        left_tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
    ) -> torch.Tensor:
        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(right_tokens),
            languages=squeeze_1d(languages),
        )
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(left_tokens),
            languages=squeeze_1d(languages),
        )
        return self._forward(right_inputs, left_inputs)

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                Optional[List[str]],  # right_texts
                Optional[List[str]],  # left_texts
                Optional[List[List[str]]],  # right_tokens
                Optional[List[List[str]]],  # left_tokens
                Optional[List[str]],  # languages
                Optional[List[List[float]]],  # right_dense_feat
                Optional[List[List[float]]],  # left_dense_feat
            ]
        ],
    ) -> List[torch.Tensor]:

        argno = -1

        if argno == -1:
            raise RuntimeError("Argument number not specified during export.")

        batchsize = len(batch)

        # Argument types and Tuple indices
        TEXTS = 0
        # MULTI_TEXTS = 1
        # TOKENS = 2
        # LANGUAGES = 3
        # DENSE_FEAT = 4

        client_batch: List[int] = []
        # res_list: List[torch.Tensor] = []

        if argno == TEXTS:
            flat_right_texts: List[str] = []
            flat_left_texts: List[str] = []

            for i in range(batchsize):
                batch_right_element = batch[i][0]
                batch_left_element = batch[i][1]
                if batch_right_element is not None:
                    flat_right_texts.extend(batch_right_element)
                    client_batch.append(len(batch_right_element))
                else:
                    # At present, we abort the entire batch if
                    # any batch element is malformed.
                    #
                    # Possible refinement:
                    # we can skip malformed requests,
                    # and return a list plus an indiction that one or more
                    # batch elements (and which ones) were malformed
                    raise RuntimeError("Malformed request.")

                if batch_left_element is not None:
                    flat_left_texts.extend(batch_left_element)
                else:
                    raise RuntimeError("Malformed request.")

            flat_result: torch.Tensor = self.forward(
                right_texts=flat_right_texts,
                left_texts=flat_left_texts,
                right_tokens=None,
                left_tokens=None,
                languages=None,
                right_dense_feat=None,
                left_dense_feat=None,
            )

        else:
            raise RuntimeError("Parameter type unsupported")

        # destructure flat result tensor combining
        #   cross-request batches and client side
        #   batches into a cross-request list of
        #   client-side batch tensors
        return destructure_tensor(client_batch, flat_result)

    @torch.jit.script_method
    def make_batch(
        self,
        mega_batch: List[
            Tuple[
                Optional[List[str]],  # right_texts
                Optional[List[str]],  # left_texts
                Optional[List[List[str]]],  # right_tokens
                Optional[List[List[str]]],  # left_tokens
                Optional[List[str]],  # languages
                Optional[List[List[float]]],  # right_dense_feat
                Optional[List[List[float]]],  # left_dense_feat
                int,
            ]
        ],
        goals: Dict[str, str],
    ) -> List[
        List[
            Tuple[
                Optional[List[str]],  # right_texts
                Optional[List[str]],  # left_texts
                Optional[List[List[str]]],  # right_tokens
                Optional[List[List[str]]],  # left_tokens
                Optional[List[str]],  # languages
                Optional[List[List[float]]],  # right_dense_feat
                Optional[List[List[float]]],  # left_dense_feat
                int,
            ]
        ]
    ]:

        argno = -1

        if argno == -1:
            raise RuntimeError("Argument number not specified during export.")

        # The next lines sort all cross-request batch elements by the token length of right_.
        # Note that cross-request batch element can in turn be a client batch.
        mega_batch_key_list = [
            (max_tokens(self.right_tensorizer.tokenize(x[0], x[2])), n)
            for (n, x) in enumerate(mega_batch)
        ]
        sorted_mega_batch_key_list = sorted(mega_batch_key_list)
        sorted_mega_batch = [mega_batch[n] for (key, n) in sorted_mega_batch_key_list]

        # TBD: allow model server to specify batch size in goals dictionary
        max_bs: int = 10
        len_mb = len(mega_batch)
        num_batches = (len_mb + max_bs - 1) // max_bs

        batch_list: List[
            List[
                Tuple[
                    Optional[List[str]],  # right_texts
                    Optional[List[str]],  # left_texts
                    Optional[List[List[str]]],  # right_tokens
                    Optional[List[List[str]]],  # left_tokens
                    Optional[List[str]],  # languages
                    Optional[List[List[float]]],  # right_dense_feat
                    Optional[List[List[float]]],  # left_dense_feat
                    int,  # position
                ]
            ]
        ] = []

        start = 0

        for _i in range(num_batches):
            end = min(start + max_bs, len_mb)
            batch_list.append(sorted_mega_batch[start:end])
            start = end

        return batch_list



[docs]class ScriptPyTextTwoTowerEmbeddingModuleWithDense(ScriptPyTextTwoTowerEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
        right_normalizer: VectorNormalizer,
        left_normalizer: VectorNormalizer,
    ):
        super().__init__(model, right_tensorizer, left_tensorizer)
        self.right_normalizer = right_normalizer
        self.left_normalizer = left_normalizer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(
        self,
        right_inputs: ScriptBatchInput,
        left_inputs: ScriptBatchInput,
        right_dense_tensor: torch.Tensor,
        left_dense_tensor: torch.Tensor,
    ):
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_input_tensors = self.left_tensorizer(left_inputs)

        if self.right_tensorizer.device != "":
            right_dense_tensor = right_dense_tensor.to(self.right_tensorizer.device)
        if self.left_tensorizer.device != "":
            left_dense_tensor = left_dense_tensor.to(self.left_tensorizer.device)

        return self.model(
            right_input_tensors,
            left_input_tensors,
            right_dense_tensor,
            left_dense_tensor,
        ).cpu()

    @torch.jit.script_method
    def forward(
        self,
        right_texts: Optional[List[str]] = None,
        left_texts: Optional[List[str]] = None,
        right_tokens: Optional[List[List[str]]] = None,
        left_tokens: Optional[List[List[str]]] = None,
        languages: Optional[List[str]] = None,
        right_dense_feat: Optional[List[List[float]]] = None,
        left_dense_feat: Optional[List[List[float]]] = None,
    ) -> torch.Tensor:
        if right_dense_feat is None or left_dense_feat is None:
            raise RuntimeError("Expect dense feature.")

        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(right_tokens),
            languages=squeeze_1d(languages),
        )
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(left_tokens),
            languages=squeeze_1d(languages),
        )

        right_dense_feat = self.right_normalizer.normalize(right_dense_feat)
        left_dense_feat = self.left_normalizer.normalize(left_dense_feat)
        right_dense_tensor = torch.tensor(right_dense_feat, dtype=torch.float)
        left_dense_tensor = torch.tensor(left_dense_feat, dtype=torch.float)

        sentence_embedding = self._forward(
            right_inputs, left_inputs, right_dense_tensor, left_dense_tensor
        )
        return sentence_embedding



############################################################################
#
# New module hierarchy Pytext* mirrors ScriptPytext* while reflecting
# advances in pytext models:
#  * Integrated tokenization - sole interface is texts which will be tokenized
#  * Multi-lingual models - no need to specify languages
#
# All new modules provide:
#  * Cross-request batching support
#  * Batch optimization support
#  * Sequence length and batch size padding for accelerators
#
#
# The inputs and outputs for cross-request batching with make_prediction
# are described in this post:
#   https://fb.workplace.com/groups/401165540538639/permalink/556111271710731/
#
# The inputs and outputs for batch optimization with make_batch
# are described in this post:
#   https://fb.workplace.com/groups/401165540538639/permalink/607830233205501/
#

#############################################################
# Pytext Classes:


[docs]class PyTextEmbeddingModule(torch.jit.ScriptModule):
    def __init__(self, model: torch.jit.ScriptModule, tensorizer: ScriptTensorizer):
        super().__init__()
        self.model = model
        self.tensorizer = tensorizer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def set_device(self, device: str):
        self.tensorizer.set_device(device)

    @torch.jit.script_method
    def set_padding_control(self, dimension: str, control: Optional[List[int]]):
        """
        This functions will be called to set a padding style.
        None - No padding
        List: first element 0, round seq length to the smallest list element larger than inputs
        """
        self.tensorizer.set_padding_control(dimension, control)

    @torch.jit.script_method
    def get_max_seq_len(self) -> int:
        """
        This function returns the maximum sequence length for the model,
        if it is defined, otherwise None.
        """
        if hasattr(self.tensorizer, "max_seq_len"):
            if self.tensorizer.max_seq_len is not None:
                return self.tensorizer.max_seq_len

        raise RuntimeError("max_seq_len not defined")

    @torch.jit.script_method
    def get_max_batch_len(self) -> int:
        """
        This function returns the maximum batch length for the model,
        if it is defined, otherwise -1.
        """
        if hasattr(self.tensorizer, "batch_padding_control"):
            batch_padding_control = self.tensorizer.batch_padding_control
            if batch_padding_control is not None:
                return batch_padding_control[-1]

        return -1

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput):
        input_tensors = self.tensorizer(inputs)
        return self.model(input_tensors).cpu()

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: List[str],
    ) -> torch.Tensor:
        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, None),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        return self._forward(inputs)

    @torch.jit.script_method
    def forward(
        self,
        texts: List[str],
    ) -> torch.Tensor:

        input_len = len(texts)
        max_batch = self.get_max_batch_len()
        if max_batch < 0:
            max_batch = input_len

        result = self.forward_impl(
            texts[:max_batch],
        )

        if input_len > max_batch:
            texts = texts[max_batch:]

            while len(texts) > 0:
                result_extension = self.forward_impl(
                    texts[:max_batch],
                )
                # the result of forward is either a torch.Tensor or a List[Any]
                if isinstance(result, torch.Tensor):
                    result = torch.cat([result, result_extension], dim=0)
                else:
                    result.extend(result_extension)

                texts = texts[max_batch:]

        return result

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                List[str],  # texts
            ]
        ],
    ) -> List[torch.Tensor]:

        flat_result: torch.Tensor = self.forward(
            texts=make_prediction_texts(batch),
        )

        return destructure_tensor([len(be[0]) for be in batch], flat_result)

    @torch.jit.script_method
    def make_batch(
        self,
        mega_batch: List[
            Tuple[
                List[str],  # texts
                int,
            ]
        ],
        goals: Dict[str, str],
    ) -> List[List[Tuple[List[str], int,]]]:  # texts
        batchsize = len(mega_batch)

        if batchsize == 0:
            raise RuntimeError("Input batch must have at least 1 batch element")

        # The next lines sort all cross-request batch elements by the token length.
        # Note that cross-request batch element can in turn be a client batch.
        mega_batch_key_list = [
            (max_tokens(self.tensorizer.tokenize(x[0], None)), n)
            for (n, x) in enumerate(mega_batch)
        ]
        sorted_mega_batch_key_list = sorted(mega_batch_key_list)
        sorted_mega_batch = [mega_batch[n] for (_, n) in sorted_mega_batch_key_list]

        # TBD: allow model server to specify batch size in goals dictionary
        max_bs: int = 10
        len_mb = len(mega_batch)
        num_batches = (len_mb + max_bs - 1) // max_bs

        batch_list: List[
            List[
                Tuple[
                    List[str],  # texts
                    int,  # position
                ]
            ]
        ] = []

        start = 0

        for _i in range(num_batches):
            end = min(start + max_bs, len_mb)
            batch_list.append(sorted_mega_batch[start:end])
            start = end

        return batch_list



# PytextLayerModule is a PytextEmbeddingModule with an additional output layer


[docs]class PyTextLayerModule(PyTextEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
    ):
        super().__init__(model, tensorizer)
        self.output_layer = output_layer

    @torch.jit.script_method
    def forward_impl(self, texts: List[str]):
        # logits = super().forward(texts)
        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, None),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        input_tensors = self.tensorizer(inputs)
        logits = self.model(input_tensors)
        # </> logits = super().forward(texts)
        return self.output_layer(logits)



# PytextEmbeddingModuleIndex is a PytextEmbeddingModule with an additional Index


[docs]class PyTextEmbeddingModuleIndex(PyTextEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        index: int = 0,
    ):
        super().__init__(model, tensorizer)
        self.index = torch.jit.Attribute(index, int)
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput):
        input_tensors = self.tensorizer(inputs)
        return self.model(input_tensors)[self.index].cpu()



# PytextEmbeddingModuleWithDense is a PytextEmbeddingModule with an additional dense_feat


[docs]class PyTextEmbeddingModuleWithDense(PyTextEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        normalizer: VectorNormalizer,
        concat_dense: bool = False,
    ):
        super().__init__(model, tensorizer)
        self.normalizer = normalizer
        self.concat_dense: bool = concat_dense
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput, dense_tensor: torch.Tensor):
        input_tensors = self.tensorizer(inputs)
        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)
        return self.model(input_tensors, dense_tensor).cpu()

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: List[str],
        dense_feat: List[List[float]],
    ) -> torch.Tensor:

        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, None),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        # call model
        dense_feat = self.normalizer.normalize(dense_feat)
        dense_tensor = torch.tensor(dense_feat, dtype=torch.float)
        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)

        sentence_embedding = self._forward(inputs, dense_tensor)
        if self.concat_dense:
            return torch.cat([sentence_embedding, dense_tensor], 1)
        else:
            return sentence_embedding

    @torch.jit.script_method
    def forward(
        self,
        texts: List[str],
        dense_feat: List[List[float]],
    ) -> torch.Tensor:

        input_len = len(texts)
        max_batch = self.get_max_batch_len()
        if max_batch < 0:
            max_batch = input_len

        result = self.forward_impl(texts[:max_batch], dense_feat[:max_batch])

        if input_len > max_batch:
            texts = texts[max_batch:]
            dense_feat = dense_feat[max_batch:]

            while len(texts) > 0:
                result_extension = self.forward_impl(
                    texts[:max_batch], dense_feat[:max_batch]
                )
                # the result of forward is either a torch.Tensor or a List[Any]
                if isinstance(result, torch.Tensor):
                    result = torch.cat([result, result_extension], dim=0)
                else:
                    result.extend(result_extension)

                texts = texts[max_batch:]
                dense_feat = dense_feat[max_batch:]

        return result

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                List[str],  # texts
                List[List[float]],  # dense
            ]
        ],
    ) -> List[torch.Tensor]:

        flat_texts, flat_dense = make_prediction_texts_dense(batch)

        flat_result: torch.Tensor = self.forward(
            texts=flat_texts,
            dense_feat=flat_dense,
        )

        return destructure_tensor([len(be[0]) for be in batch], flat_result)

    @torch.jit.script_method
    def make_batch(
        self,
        mega_batch: List[
            Tuple[
                List[str],  # texts
                List[List[float]],  # dense
                int,
            ]
        ],
        goals: Dict[str, str],
    ) -> List[List[Tuple[List[str], List[List[float]], int,]]]:  # texts  # dense

        return make_batch_texts_dense(self.tensorizer, mega_batch, goals)



# PytextLayerModuleWithDense is a PytextEmbeddingModuleWithDense with an additional output layer


[docs]class PyTextLayerModuleWithDense(PyTextEmbeddingModuleWithDense):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        normalizer: VectorNormalizer,
    ):
        super().__init__(model, tensorizer, normalizer)
        self.output_layer = output_layer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def forward_impl(
        self,
        texts: List[str],
        dense_feat: List[List[float]],
    ):
        # logits = super().forward(texts, dense_feat)
        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, None),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        input_tensors = self.tensorizer(inputs)
        dense_feat = self.normalizer.normalize(dense_feat)

        dense_tensor = torch.tensor(dense_feat, dtype=torch.float)
        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)
        logits = self.model(input_tensors, dense_tensor)
        # </>logits = super().forward(texts, dense_feat)
        return self.output_layer(logits)



# PytextEmbeddingModuleWithDenseIndex is a PytextEmbeddingModuleWithDense with an additional Index


[docs]class PyTextEmbeddingModuleWithDenseIndex(PyTextEmbeddingModuleWithDense):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        tensorizer: ScriptTensorizer,
        normalizer: VectorNormalizer,
        index: int = 0,
        concat_dense: bool = True,
    ):
        super().__init__(model, tensorizer, normalizer, concat_dense)
        self.index = torch.jit.Attribute(index, int)
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput, dense_tensor: torch.Tensor):
        # return super()._forward(inputs, dense_tensor)[self.index].cpu()
        input_tensors = self.tensorizer(inputs)
        if self.tensorizer.device != "":
            dense_tensor = dense_tensor.to(self.tensorizer.device)
        return self.model(input_tensors, dense_tensor)[self.index].cpu()

        # </> return super()._forward(inputs, dense_tensor)[self.index].cpu()


[docs]class PyTextVariableSizeEmbeddingModule(PyTextEmbeddingModule):
    """
    Assumes model returns a tuple of representations and sequence lengths, then slices
    each example's representation according to length. Returns a list of tensors. The
    slicing is easier to do outside a traced model.
    """

    def __init__(self, model: torch.jit.ScriptModule, tensorizer: ScriptTensorizer):
        super().__init__(model, tensorizer)
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(self, inputs: ScriptBatchInput):
        input_tensors = self.tensorizer(inputs)
        reps, seq_lens = self.model(input_tensors)
        reps = reps.cpu()
        seq_lens = seq_lens.cpu()
        return [reps[i, : seq_lens[i]] for i in range(len(seq_lens))]

    @torch.jit.script_method
    def forward_impl(self, texts: List[str]) -> List[torch.Tensor]:
        inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(texts, None),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        return self._forward(inputs)

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                List[str],  # texts
            ]
        ],
    ) -> List[List[torch.Tensor]]:

        flat_result: List[torch.Tensor] = self.forward(
            texts=make_prediction_texts(batch),
        )

        return destructure_tensor_list([len(be[0]) for be in batch], flat_result)



#############################################################
# PytextTwoTower Classes:
#
#  mirrors the inheritance order of Pytext modules.
#  *** please keep order and inheritance structure        ***
#  *** in sync between these two hierarchies              ***
#


[docs]class PyTextTwoTowerEmbeddingModule(torch.jit.ScriptModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
    ):
        super().__init__()
        self.model = model
        self.right_tensorizer = right_tensorizer
        self.left_tensorizer = left_tensorizer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def set_device(self, device: str):
        self.right_tensorizer.set_device(device)
        self.left_tensorizer.set_device(device)

    @torch.jit.script_method
    def set_padding_control(self, dimension: str, control: Optional[List[int]]):
        """
        This functions will be called to set a padding style.
        None - No padding
        List: first element 0, round seq length to the smallest list element larger than inputs
        """
        self.right_tensorizer.set_padding_control(dimension, control)
        self.left_tensorizer.set_padding_control(dimension, control)

    @torch.jit.script_method
    def _forward(self, right_inputs: ScriptBatchInput, left_inputs: ScriptBatchInput):
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_input_tensors = self.left_tensorizer(left_inputs)

        return self.model(right_input_tensors, left_input_tensors).cpu()

    @torch.jit.script_method
    def forward(
        self,
        right_texts: List[str],
        left_texts: List[str],
    ) -> torch.Tensor:
        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        return self._forward(right_inputs, left_inputs)

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                List[str],  # right_texts
                List[str],  # left_texts
            ]
        ],
    ) -> List[torch.Tensor]:

        batchsize = len(batch)

        flat_right_texts: List[str] = []
        flat_left_texts: List[str] = []

        for i in range(batchsize):
            batch_right_element = batch[i][0]
            batch_left_element = batch[i][1]

            flat_right_texts.extend(batch_right_element)
            flat_left_texts.extend(batch_left_element)

        flat_result: torch.Tensor = self.forward(
            right_texts=flat_right_texts,
            left_texts=flat_left_texts,
        )

        return destructure_tensor([len(be[0]) for be in batch], flat_result)

    @torch.jit.script_method
    def make_batch(
        self,
        mega_batch: List[
            Tuple[
                List[str],  # right_texts
                List[str],  # left_texts
                int,
            ]
        ],
        goals: Dict[str, str],
    ) -> List[List[Tuple[List[str], List[str], int,]]]:  # right_texts  # left_texts

        # The next lines sort all cross-request batch elements by the token length of right_.
        # Note that cross-request batch element can in turn be a client batch.
        mega_batch_key_list = [
            (max_tokens(self.right_tensorizer.tokenize(x[0], None)), n)
            for (n, x) in enumerate(mega_batch)
        ]
        sorted_mega_batch_key_list = sorted(mega_batch_key_list)
        sorted_mega_batch = [mega_batch[n] for (key, n) in sorted_mega_batch_key_list]

        # TBD: allow model server to specify batch size in goals dictionary
        max_bs: int = 10
        len_mb = len(mega_batch)
        num_batches = (len_mb + max_bs - 1) // max_bs

        batch_list: List[
            List[
                Tuple[
                    List[str],  # right_texts
                    List[str],  # left_texts
                    int,  # position
                ]
            ]
        ] = []

        start = 0

        for _i in range(num_batches):
            end = min(start + max_bs, len_mb)
            batch_list.append(sorted_mega_batch[start:end])
            start = end

        return batch_list



[docs]class PyTextTwoTowerLayerModule(PyTextTwoTowerEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
    ):
        super().__init__(model, right_tensorizer, left_tensorizer)
        self.output_layer = output_layer

    @torch.jit.script_method
    def forward(
        self,
        right_texts: List[str],
        left_texts: List[str],
    ):
        logits = super().forward(right_texts, left_texts)
        return self.output_layer(logits)



[docs]class PyTextTwoTowerEmbeddingModuleWithDense(PyTextTwoTowerEmbeddingModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
        right_normalizer: VectorNormalizer,
        left_normalizer: VectorNormalizer,
    ):
        super().__init__(model, right_tensorizer, left_tensorizer)
        self.right_normalizer = right_normalizer
        self.left_normalizer = left_normalizer
        log_class_usage(self.__class__)

    @torch.jit.script_method
    def _forward(
        self,
        right_inputs: ScriptBatchInput,
        left_inputs: ScriptBatchInput,
        right_dense_tensor: torch.Tensor,
        left_dense_tensor: torch.Tensor,
    ):
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_input_tensors = self.left_tensorizer(left_inputs)

        if self.right_tensorizer.device != "":
            right_dense_tensor = right_dense_tensor.to(self.right_tensorizer.device)
        if self.left_tensorizer.device != "":
            left_dense_tensor = left_dense_tensor.to(self.left_tensorizer.device)

        return self.model(
            right_input_tensors,
            left_input_tensors,
            right_dense_tensor,
            left_dense_tensor,
        ).cpu()

    @torch.jit.script_method
    def forward(
        self,
        right_texts: List[str],
        left_texts: List[str],
        right_dense_feat: List[List[float]],
        left_dense_feat: List[List[float]],
    ) -> torch.Tensor:

        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )

        right_dense_feat = self.right_normalizer.normalize(right_dense_feat)
        left_dense_feat = self.left_normalizer.normalize(left_dense_feat)
        right_dense_tensor = torch.tensor(right_dense_feat, dtype=torch.float)
        left_dense_tensor = torch.tensor(left_dense_feat, dtype=torch.float)

        sentence_embedding = self._forward(
            right_inputs, left_inputs, right_dense_tensor, left_dense_tensor
        )
        return sentence_embedding



[docs]class PyTextTwoTowerLayerModuleWithDense(PyTextTwoTowerLayerModule):
    def __init__(
        self,
        model: torch.jit.ScriptModule,
        output_layer: torch.jit.ScriptModule,
        right_tensorizer: ScriptTensorizer,
        left_tensorizer: ScriptTensorizer,
        right_normalizer: VectorNormalizer,
        left_normalizer: VectorNormalizer,
    ):
        super().__init__(model, output_layer, right_tensorizer, left_tensorizer)
        self.right_normalizer = right_normalizer
        self.left_normalizer = left_normalizer

    @torch.jit.script_method
    def forward(
        self,
        right_texts: List[str],
        left_texts: List[str],
        right_dense_feat: List[List[float]],
        left_dense_feat: List[List[float]],
    ):
        right_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(right_texts),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        right_input_tensors = self.right_tensorizer(right_inputs)
        left_inputs: ScriptBatchInput = ScriptBatchInput(
            texts=resolve_texts(left_texts),
            tokens=squeeze_2d(None),
            languages=squeeze_1d(None),
        )
        left_input_tensors = self.left_tensorizer(left_inputs)

        right_dense_feat = self.right_normalizer.normalize(right_dense_feat)
        left_dense_feat = self.left_normalizer.normalize(left_dense_feat)
        right_dense_tensor = torch.tensor(right_dense_feat, dtype=torch.float)
        left_dense_tensor = torch.tensor(left_dense_feat, dtype=torch.float)
        if self.right_tensorizer.device != "":
            right_dense_tensor = right_dense_tensor.to(self.right_tensorizer.device)
        if self.left_tensorizer.device != "":
            left_dense_tensor = left_dense_tensor.to(self.left_tensorizer.device)

        logits = self.model(
            right_input_tensors,
            left_input_tensors,
            right_dense_tensor,
            left_dense_tensor,
        )
        return self.output_layer(logits)

    @torch.jit.script_method
    def make_prediction(
        self,
        batch: List[
            Tuple[
                List[str],  # right_texts
                List[str],  # left_texts
                List[List[float]],  # right_dense_feat
                List[List[float]],  # left_dense_feat
            ]
        ],
    ) -> List[torch.Tensor]:

        batchsize = len(batch)

        flat_right_texts: List[str] = []
        flat_left_texts: List[str] = []
        flat_right_dense: List[List[float]] = []
        flat_left_dense: List[List[float]] = []

        for i in range(batchsize):
            batch_right_element = batch[i][0]
            batch_left_element = batch[i][1]
            batch_right_dense_element = batch[i][2]
            batch_left_dense_element = batch[i][3]

            flat_right_texts.extend(batch_right_element)
            flat_left_texts.extend(batch_left_element)
            flat_right_dense.extend(batch_right_dense_element)
            flat_left_dense.extend(batch_left_dense_element)

        flat_result: torch.Tensor = self.forward(
            right_texts=flat_right_texts,
            left_texts=flat_left_texts,
            right_dense_feat=flat_right_dense,
            left_dense_feat=flat_left_dense,
        )

        return destructure_tensor([len(be[0]) for be in batch], flat_result)

    @torch.jit.script_method
    def make_batch(
        self,
        mega_batch: List[
            Tuple[
                List[str],  # right_texts
                List[str],  # left_texts
                List[List[float]],  # right_dense_feat
                List[List[float]],  # left_dense_feat
                int,
            ]
        ],
        goals: Dict[str, str],
    ) -> List[
        List[
            Tuple[
                List[str],  # right_texts
                List[str],  # left_texts
                List[List[float]],  # right_dense_feat
                List[List[float]],  # left_dense_feat
                int,
            ]
        ]
    ]:

        # The next lines sort all cross-request batch elements by the token length of right_.
        # Note that cross-request batch element can in turn be a client batch.
        mega_batch_key_list = [
            (max_tokens(self.right_tensorizer.tokenize(x[0], None)), n)
            for (n, x) in enumerate(mega_batch)
        ]
        sorted_mega_batch_key_list = sorted(mega_batch_key_list)
        sorted_mega_batch = [mega_batch[n] for (key, n) in sorted_mega_batch_key_list]

        # TBD: allow model server to specify batch size in goals dictionary
        max_bs: int = 10
        len_mb = len(mega_batch)
        num_batches = (len_mb + max_bs - 1) // max_bs

        batch_list: List[
            List[
                Tuple[
                    List[str],  # right_texts
                    List[str],  # left_texts
                    List[List[float]],  # right_dense_feat
                    List[List[float]],  # left_dense_feat
                    int,  # position
                ]
            ]
        ] = []

        start = 0

        for _i in range(num_batches):
            end = min(start + max_bs, len_mb)
            batch_list.append(sorted_mega_batch[start:end])
            start = end

        return batch_list





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, NamedTuple, Optional, Tuple

import torch
from torch import Tensor


[docs]class ScriptBatchInput(NamedTuple):
    """A batch of inputs for TorchScript Module(bundle of Tensorizer and Model)
    texts or tokens is required but multually exclusive
    Args:
        texts: a batch of raw text inputs
        tokens: a batch of pre-tokenized inputs
        languages: language for each input in the batch
    """

    texts: Optional[List[List[str]]]
    tokens: Optional[List[List[List[str]]]]
    languages: Optional[List[List[str]]]



# ===== the following section should be replaced once JIT provide native support
@torch.jit.script
def list_str_index(l: List[str], element: str, start: int) -> int:
    """
    Equivalent to: list.index(v, start)
    """
    for i, t in enumerate(l[start:]):
        if t == element:
            return start + i
    return -1


@torch.jit.script
def validate_padding_control(padding_control: Optional[List[int]]) -> bool:
    if padding_control is not None:
        if len(padding_control) < 2:
            return False
        elif padding_control[0] != 0:
            return False

    return True


@torch.jit.script
def pad_length(
    len: int, padding_control: Optional[List[int]], max_len: int = -1
) -> int:
    if not validate_padding_control(padding_control):
        raise NotImplementedError

    if padding_control is not None:
        for pad in padding_control:
            if pad >= len:
                len = pad
                break
    if max_len > 0:
        len = min(len, max_len)
    return len


@torch.jit.script
def reverse_tensor_list(int_list: List[torch.Tensor]) -> List[torch.Tensor]:
    res = int_list[:]  # semi-deep copy
    res.reverse()
    return res


@torch.jit.script
def pad_2d_mask(
    input: List[List[int]],
    pad_value: int = 0,
    seq_padding_control: Optional[List[int]] = None,
    max_seq_pad_len: int = -1,
    batch_padding_control: Optional[List[int]] = None,
) -> Tuple[torch.Tensor, torch.Tensor]:
    """Pad a list to a 2d tensor. Returns a pair of tensors, the padded tensor
    as well as a mask tensor. The mask tensor has the same shape as the padded tensor,
    with a 1 in the position of non-pad values and a 0 in the position of pads.
    If padding_control is set, perform padding according to the specified padding style"""

    # List comprehension required for TorchScript
    max_seq_len = max([len(i) for i in input])  # noqa
    max_seq_len = pad_length(max_seq_len, seq_padding_control, max_seq_pad_len)

    max_batch_len = len(input)
    max_batch_len = pad_length(max_batch_len, batch_padding_control, -1)

    tensor = torch.full((max_batch_len, max_seq_len), pad_value)
    for i in range(len(input)):
        numel_to_copy = min(len(input[i]), max_seq_len)
        tensor[i][:numel_to_copy] = torch.tensor(input[i][:numel_to_copy])
    mask = tensor.ne(pad_value).to(torch.long)
    return tensor, mask


@torch.jit.script
def pad_float_tensor(
    input_tensor: torch.Tensor,
    batch_padding_control: Optional[List[int]] = None,
) -> torch.Tensor:
    """Pad a tensor to with zeros given batch_padding_control, first dimention is batch size."""
    shape = input_tensor.shape
    bs = shape[0]
    max_batch_len = pad_length(bs, batch_padding_control, -1)
    shape[0] = max_batch_len - bs
    pad_tensor = torch.zeros(shape, dtype=torch.float)
    new_tensor = torch.cat([input_tensor, pad_tensor], 0)
    return new_tensor


# ========= end section


@torch.jit.script
def utf8_chars(s: str) -> List[str]:
    """An implementation of UTF8 character iteration in TorchScript.
    There are no bitwise operations in torchscript, so we compare directly to
    integer values. There isn't a lot of validation, for instance if you pass
    in an improperly encoded string with an out-of-place continuation byte,
    or with a non-left-to-right byte order, you'll get unexpected results
    and likely throw. Torch itself takes in unicode strings and encodes them
    as UTF8, so that should be actively hard to do.

    The logic is simple: looking at the current start-of-character byte.
    If its high bit is 0, it's a 1-byte character. Otherwise, the number of
    bytes is the number of leading 1s in its binary representation, so
    find that number by comparing it directly to ints with the appropriate
    representation, then append that many bytes as a character and move past
    them to the next start byte.
    """
    chars = torch.jit.annotate(List[str], [])
    i = 0
    while i < len(s):
        byte = ord(s[i])
        if byte < 0b10000000:
            chars.append(s[i])
            i += 1
        else:
            if byte < 0b11100000:
                num_bytes = 2
            elif byte < 0b11110000:
                num_bytes = 3
            elif byte < 0b11111000:
                num_bytes = 4
            elif byte < 0b11111100:
                num_bytes = 5
            elif byte < 0b11111110:
                num_bytes = 6
            elif byte < 0b11111111:
                num_bytes = 7
            else:
                num_bytes = 8
            chars.append(s[i : i + num_bytes])
            i += num_bytes
    return chars


@torch.jit.script
def truncate_tokens(
    batch: List[List[str]], max_seq_len: int, pad_token: str
) -> List[List[str]]:
    truncated: List[List[str]] = []
    for sentence in batch:
        if len(sentence) == 0:
            truncated.append([pad_token])
        elif max_seq_len > 0:
            truncated.append(sentence[0:max_seq_len])
        else:
            truncated.append(sentence)
    return truncated


@torch.jit.script
def make_sequence_lengths(batch: List[List[str]]) -> List[int]:
    seq_lens = torch.jit.annotate(List[int], [])
    for sentence in batch:
        seq_lens.append(len(sentence))
    return seq_lens


@torch.jit.script
def pad_2d(
    batch: List[List[int]], seq_lens: List[int], pad_idx: int, max_len: int = -1
) -> List[List[int]]:
    pad_to_length = max(seq_lens)
    if max_len > 0:
        pad_to_length = min(pad_to_length, max_len)
    for sentence in batch:
        padding = pad_to_length - len(sentence)
        if padding >= 0:
            for _ in range(padding):
                sentence.append(pad_idx)
        else:
            for _ in range(-padding):
                sentence.pop()
    return batch


@torch.jit.script
def pad_3d(
    batch: List[List[List[int]]],
    tokens_lengths: List[List[int]],
    pad_idx: int,
) -> Tuple[List[List[List[int]]], List[List[int]]]:
    pad_to_1d: int = 0
    pad_to_2d: int = 0
    for tokens_length in tokens_lengths:
        pad_to_1d = max(pad_to_1d, len(tokens_length))
        pad_to_2d = max(pad_to_2d, max(tokens_length))
    for sentence, sentence_len in zip(batch, tokens_lengths):
        for _ in range(pad_to_1d - len(sentence)):
            new_list: List[int] = []
            sentence.append(new_list)
            sentence_len.append(0)
        for token in sentence:
            for _ in range(pad_to_2d - len(token)):
                token.append(pad_idx)
    return batch, tokens_lengths


@torch.jit.script
def pad_2d_float(
    batch: List[List[float]],
    seq_lens: List[int],
    pad_val: float = 0.0,
    max_len: int = -1,
) -> List[List[float]]:
    pad_to_length = max(seq_lens)
    if max_len > 0:
        pad_to_length = min(pad_to_length, max_len)
    for sentence in batch:
        padding = pad_to_length - len(sentence)
        if padding >= 0:
            for _ in range(padding):
                sentence.append(pad_val)
        else:
            for _ in range(-padding):
                sentence.pop()
    return batch


@torch.jit.script
def pad_3d_float(
    batch: List[List[List[float]]], seq_lens: List[int], pad_val: float = 0.0
) -> List[List[List[float]]]:
    outer_pad_to_length = max(seq_lens)
    inner_pad_to_length = -1
    for outer_list in batch:
        for inner_list in outer_list:
            inner_pad_to_length = max(inner_pad_to_length, len(inner_list))

    for outer_list in batch:
        for inner_list in outer_list:
            for _ in range(inner_pad_to_length - len(inner_list)):
                inner_list.append(pad_val)

        for _ in range(outer_pad_to_length - len(outer_list)):
            outer_list.append([pad_val] * inner_pad_to_length)

    return batch


@torch.jit.script
def add_special_token_2d(
    values: List[List[int]], special_token: int = 0, use_first_value: bool = False
) -> List[List[int]]:
    results = torch.jit.annotate(List[List[int]], [])
    for value in values:
        result = torch.jit.annotate(List[int], [])
        if use_first_value and len(value) > 0:
            special_token = value[0]
        result.append(special_token)
        result.extend(value)
        result.append(special_token)
        results.append(result)
    return results


@torch.jit.script
def add_bos_eos_2d(values: List[List[int]], bos: int, eos: int) -> List[List[int]]:
    results = torch.jit.annotate(List[List[int]], [])
    for value in values:
        result = torch.jit.annotate(List[int], [])
        result.append(bos)
        result.extend(value)
        result.append(eos)
        results.append(result)
    return results


@torch.jit.script
def make_byte_inputs(
    batch: List[List[str]], max_byte_len: int, offset_for_non_padding: int = 0
) -> Tuple[torch.Tensor, torch.Tensor]:
    seq_lens = make_sequence_lengths(batch)
    max_num_tokens = max(seq_lens)
    bytes = torch.zeros(len(batch), max_num_tokens, max_byte_len, dtype=torch.long)

    for batch_index in range(len(batch)):
        sentence = batch[batch_index]
        for token_index in range(len(sentence)):
            token = sentence[token_index]
            for byte_index in range(min(len(token), max_byte_len)):
                s = token[byte_index]
                # use empty string as eos because torchscript not support chr()
                if s == "":
                    v = 256
                else:
                    v = ord(s)
                # add offset_for_non_padding to conform to Fairseq pre-training
                bytes[batch_index][token_index][byte_index] = v + offset_for_non_padding

    return bytes, torch.tensor(seq_lens)


@torch.jit.script
def squeeze_1d(inputs: Optional[List[str]]) -> Optional[List[List[str]]]:
    result: Optional[List[List[str]]] = None
    if inputs is not None:
        result = torch.jit.annotate(List[List[str]], [])
        for line in inputs:
            result.append([line])
    return result


@torch.jit.script
def squeeze_2d(inputs: Optional[List[List[str]]]) -> Optional[List[List[List[str]]]]:
    result: Optional[List[List[List[str]]]] = None
    if inputs is not None:
        result = torch.jit.annotate(List[List[List[str]]], [])
        for line in inputs:
            result.append([line])
    return result


[docs]def float_tensor_list1D(input_tensor: Tensor) -> List[float]:
    result: List[float] = []
    assert len(input_tensor.size()) == 1
    for idx in range(input_tensor.size(0)):
        result.append(float(input_tensor[idx]))
    return result





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.vocab

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional

import torch
from pytext.common.constants import SpecialTokens


[docs]class ScriptVocabulary(torch.jit.ScriptModule):
    def __init__(
        self,
        vocab_list,
        unk_idx: int = 0,
        pad_idx: int = -1,
        bos_idx: int = -1,
        eos_idx: int = -1,
        mask_idx: int = -1,
        unk_token: Optional[str] = None,
    ):
        super().__init__()
        self.vocab = torch.jit.Attribute(vocab_list, List[str])
        self.unk_idx = torch.jit.Attribute(unk_idx, int)
        self.pad_idx = torch.jit.Attribute(pad_idx, int)
        self.eos_idx = torch.jit.Attribute(eos_idx, int)
        self.bos_idx = torch.jit.Attribute(bos_idx, int)
        self.mask_idx = torch.jit.Attribute(mask_idx, int)
        self.idx = torch.jit.Attribute(
            {word: i for i, word in enumerate(vocab_list)}, Dict[str, int]
        )
        pad_token = vocab_list[pad_idx] if pad_idx >= 0 else SpecialTokens.PAD
        self.pad_token = torch.jit.Attribute(pad_token, str)
        self.unk_token = unk_token

[docs]    def get_pad_index(self):
        return self.pad_idx


[docs]    def get_unk_index(self):
        return self.unk_idx


    @torch.jit.script_method
    def lookup_indices_1d(self, values: List[str]) -> List[int]:
        result = torch.jit.annotate(List[int], [])
        for value in values:
            result.append(self.idx.get(value, self.unk_idx))
        return result

    @torch.jit.script_method
    def lookup_indices_2d(self, values: List[List[str]]) -> List[List[int]]:
        result = torch.jit.annotate(List[List[int]], [])
        for value in values:
            result.append(self.lookup_indices_1d(value))
        return result

    @torch.jit.script_method
    def lookup_words_1d(
        self,
        values: torch.Tensor,
        filter_token_list: List[int] = (),
        possible_unk_token: Optional[str] = None,
    ) -> List[str]:
        """If possible_unk_token is not None, then all UNK id's will be replaced
        by possible_unk_token instead of the default UNK string which is <UNK>.
        This is a simple way to resolve UNK's when there's a correspondence
        between source and target translations.
        """
        result = torch.jit.annotate(List[str], [])
        for idx in range(values.size(0)):
            value = int(values[idx])
            if not (value in filter_token_list):
                result.append(self.lookup_word(value, possible_unk_token))
        return result

    @torch.jit.script_method
    def lookup_words_1d_cycle_heuristic(
        self,
        values: torch.Tensor,
        filter_token_list: List[int],
        ordered_unks_token: List[str],
    ) -> List[str]:
        """This function is a extension of the possible_unk_token heuristic
        in lookup_words_1d, which fails in the case when multiple unks are
        available. The way we deal with this is we increment every unk token in
        ordered_unks_token everytime we substitute an unk token. This solves a
        substantial amount of queries with multiple unk tokens.
        """
        unk_idx = 0
        unk_idx_length = torch.jit.annotate(int, len(ordered_unks_token))
        unk_copy = torch.jit.annotate(bool, unk_idx_length != 0)
        vocab_length = torch.jit.annotate(int, len(self.vocab))

        result = torch.jit.annotate(List[str], [])
        for idx in range(values.size(0)):
            value = int(values[idx])
            if not (value in filter_token_list):
                if value < vocab_length and value != self.unk_idx:
                    result.append(self.vocab[value])
                else:
                    if not unk_copy:
                        result.append(self.vocab[self.unk_idx])
                    else:
                        unk_value = ordered_unks_token[unk_idx % unk_idx_length]
                        result.append(unk_value)
                        unk_idx += 1

        return result

    @torch.jit.script_method
    def lookup_word(self, idx: int, possible_unk_token: Optional[str] = None):
        if idx < len(self.vocab) and idx != self.unk_idx:
            return self.vocab[idx]
        else:
            return (
                self.vocab[self.unk_idx]
                if possible_unk_token is None
                else possible_unk_token
            )

    def __len__(self):
        return len(self.vocab)





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.beam_decode

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import List, Tuple

import torch
from torch import Tensor


[docs]class BeamDecode(torch.nn.Module):
    """
    Decodes the output of Beam Search to get the top hypotheses
    """

    def __init__(self, eos_token_id, length_penalty, nbest, beam_size, stop_at_eos):
        super().__init__()
        self.eos_token_id: int = eos_token_id
        self.length_penalty: float = length_penalty
        self.nbest: int = nbest
        self.beam_size: int = beam_size
        self.stop_at_eos: bool = stop_at_eos

[docs]    @torch.no_grad()
    def forward(
        self,
        beam_tokens: Tensor,
        beam_scores: Tensor,
        token_weights: Tensor,
        beam_prev_indices: Tensor,
        num_steps: int,
    ) -> List[Tuple[Tensor, float, List[float], Tensor, Tensor]]:

        self._check_dimensions(
            beam_tokens, beam_scores, token_weights, beam_prev_indices, num_steps
        )

        end_states = self._get_all_end_states(
            beam_tokens, beam_scores, beam_prev_indices, num_steps
        )

        # outputs is list of the following for each hypothesis:
        # Tuple[Hypothesis, Hypothesis score, Token level scores,
        #       Attention Weights, Best indices]
        outputs = torch.jit.annotate(
            List[Tuple[Tensor, float, List[float], Tensor, Tensor]], []
        )

        for state_idx in range(len(end_states)):
            state = end_states[state_idx]
            hypothesis_score = float(state[0])
            beam_indices = self._get_output_steps_to_beam_indices(
                state, beam_prev_indices
            )
            beam_output = torch.jit.annotate(List[Tensor], [])
            token_level_scores = torch.jit.annotate(List[float], [])
            position = int(state[1])
            hyp_index = int(state[2])

            # best_indices represents the ending position of one hypothesis,
            # the first index corresponds num_step, the second corresponds beam_index
            best_indices = torch.tensor([position, hyp_index])
            back_alignment_weights = []

            assert position + 1 == len(beam_indices)
            pos = 1
            prev_beam_index = -1
            while pos < len(beam_indices):
                beam_index = beam_indices[pos]
                beam_output.append(beam_tokens[pos][beam_index])
                if pos == 1:
                    # beam_scores[0][:] are all 0s
                    token_level_scores.append(float(beam_scores[pos][beam_index]))
                else:
                    token_level_scores.append(
                        float(beam_scores[pos][beam_index])
                        - float(beam_scores[pos - 1][prev_beam_index])
                    )
                back_alignment_weights.append(token_weights[pos][beam_index].detach())
                prev_beam_index = beam_index
                pos += 1
            outputs.append(
                (
                    torch.stack(beam_output),
                    hypothesis_score,
                    token_level_scores,
                    torch.stack(back_alignment_weights, dim=1),
                    best_indices,
                )
            )

        return outputs


    def _get_output_steps_to_beam_indices(
        self, end_state: Tensor, beam_prev_indices: Tensor
    ) -> List[int]:
        """
        Returns a mapping from each output position and the beam index that was
        picked from the beam search results.
        """
        present_position = int(end_state[1])
        beam_index = int(end_state[2])
        beam_indices = torch.jit.annotate(List[int], [])
        while present_position >= 0:
            beam_indices.insert(0, beam_index)
            beam_index = beam_prev_indices[present_position][beam_index]
            present_position = present_position - 1
        return beam_indices

    def _add_to_end_states(
        self, end_states: List[Tensor], min_score: float, state: Tensor, min_index: int
    ) -> Tuple[List[Tensor], float, int]:
        """
        Maintains a list of atmost `nbest` highest end states
        """
        if len(end_states) < self.nbest:
            end_states.append(state)
            # keep min_score and min_index updated
            if state[0] <= min_score:
                min_score = state[0]
                min_index = len(end_states) - 1
        elif state[0] > min_score:
            # replace worst hypo with the new one
            end_states[min_index] = state
            # find new worst hypo, keep min_score and min_index updated
            min_index = -1
            # not using float("inf") temporarily bc of TorchScript bug
            # using max representable value in fp16
            min_score = 65504.0
            for idx in range(len(end_states)):
                s = end_states[idx]
                if s[0] <= min_score:
                    min_index = idx
                    min_score = s[0]
        return end_states, min_score, min_index

    def _get_all_end_states(
        self,
        beam_tokens: Tensor,
        beam_scores: Tensor,
        beam_prev_indices: Tensor,
        num_steps: int,
    ) -> Tensor:
        """
        Return all end states and hypothesis scores for those end states.
        """
        # not using float("inf") temporarily bc of TorchScript bug
        # using max representable value in fp16
        min_score = 65504.0
        min_index = -1
        end_states = torch.jit.annotate(List[Tensor], [])
        prev_hypo_is_finished = torch.zeros(self.beam_size).byte()

        position = 1
        while position <= num_steps:
            hypo_is_finished = torch.zeros(self.beam_size, dtype=torch.bool)

            for hyp_index in range(self.beam_size):
                prev_pos = beam_prev_indices[position][hyp_index]
                hypo_is_finished[hyp_index] = prev_hypo_is_finished[prev_pos]

                # If hypothesis was completed in the previous index,
                # then just continue
                if hypo_is_finished[hyp_index] == 0:
                    # If the present token is EOS or we have reached max_length
                    # then hypothesis is complete
                    if (beam_tokens[position][hyp_index] == self.eos_token_id) or (
                        position == num_steps
                    ):

                        if self.stop_at_eos:
                            hypo_is_finished[hyp_index] = 1

                        hypo_score = float(beam_scores[position][hyp_index])
                        if self.length_penalty != 0:
                            hypo_score = hypo_score / (position ** self.length_penalty)

                        end_states, min_score, min_index = self._add_to_end_states(
                            end_states,
                            min_score,
                            torch.tensor(
                                [hypo_score, float(position), float(hyp_index)]
                            ),
                            min_index,
                        )

            prev_hypo_is_finished = hypo_is_finished
            position = position + 1

        end_states = torch.stack(end_states)

        _, sorted_end_state_indices = end_states[:, 0].sort(dim=0, descending=True)
        end_states = end_states[sorted_end_state_indices, :]
        return end_states

    def _check_dimensions(
        self,
        beam_tokens: Tensor,
        beam_scores: Tensor,
        token_weights: Tensor,
        beam_prev_indices: Tensor,
        num_steps: int,
    ) -> None:

        assert (
            beam_tokens.size(1) == self.beam_size
        ), "Dimension of beam_tokens : {} and beam size : {} are not consistent".format(
            beam_tokens.size(), self.beam_size
        )
        assert beam_scores.size(1) == self.beam_size, (
            "Dimension of beam_scores : {} and beam size : {} "
            "are not consistent".format(beam_scores.size(), self.beam_size)
        )
        assert token_weights.size(1) == self.beam_size, (
            "Dimension of token_weights : {} and beam size : {} "
            "are not consistent".format(token_weights.size(), self.beam_size)
        )
        assert (
            beam_prev_indices.size(1) == self.beam_size
        ), "Dimension of beam_prev_indices : {} and beam size : {} "
        "are not consistent".format(beam_prev_indices.size(), self.beam_size)

        assert beam_tokens.size(0) <= num_steps + 1, (
            "Dimension of beam_tokens : {} and num_steps : {} "
            "are not consistent".format(beam_tokens.size(), num_steps)
        )
        assert beam_scores.size(0) <= num_steps + 1, (
            "Dimension of beam_scores : {} and num_steps : {} "
            "are not consistent".format(beam_scores.size(), num_steps)
        )
        assert token_weights.size(0) <= num_steps + 1, (
            "Dimension of token_weights : {} and num_steps : {} "
            "are not consistent".format(token_weights.size(), num_steps)
        )
        assert beam_prev_indices.size(0) <= num_steps + 1, (
            "Dimension of beam_prev_indices : {} and num_steps : {} "
            "are not consistent".format(beam_prev_indices.size(), num_steps)
        )





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.beam_search

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


from typing import List, Optional, Tuple

import torch
import torch.jit
import torch.jit.quantized
from torch import nn

from .decoder import DecoderBatchedStepEnsemble
from .encoder import EncoderEnsemble


@torch.jit.script
def get_first_decoder_step_input(
    beam_size: int = 5, eos_token_id: int = 0, src_length: int = 1
) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
    prev_tokens = torch.full([beam_size], eos_token_id, dtype=torch.long)
    prev_scores = torch.full([beam_size], 1, dtype=torch.float)
    prev_hypos = torch.full([beam_size], 0, dtype=torch.long)
    attention_weights = torch.full([beam_size, src_length], 1, dtype=torch.float)
    return prev_tokens, prev_scores, prev_hypos, attention_weights


[docs]class BeamSearch(nn.Module):
    def __init__(
        self,
        model_list,
        tgt_dict_eos,
        beam_size: int = 2,
        quantize: bool = False,
        record_attention: bool = False,
    ):
        super().__init__()
        self.models = model_list
        self.target_dict_eos = tgt_dict_eos
        self.beam_size = beam_size
        self.record_attention = record_attention

        # Script the encoder model
        encoder_ens = EncoderEnsemble(self.models, self.beam_size)
        if quantize:
            encoder_ens = torch.quantization.quantize_dynamic(
                encoder_ens,
                {torch.nn.Linear},  # Add after bug fix torch.nn.LSTM
                dtype=torch.qint8,
                inplace=False,
            )

        self.encoder_ens = torch.jit.script(encoder_ens)

        # Script the decoder step
        decoder_ens = DecoderBatchedStepEnsemble(
            self.models, beam_size, record_attention=record_attention
        )
        if quantize:
            decoder_ens = torch.quantization.quantize_dynamic(
                decoder_ens,
                {torch.nn.Linear},  # Add after bug fix torch.nn.LSTM
                dtype=torch.qint8,
                inplace=False,
            )

        self.decoder_ens = torch.jit.script(decoder_ens)

[docs]    def forward(
        self,
        src_tokens: torch.Tensor,
        src_lengths: torch.Tensor,
        num_steps: int,
        dict_feat: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]] = None,
        contextual_token_embedding: Optional[torch.Tensor] = None,
    ):
        # Initialize incremental_states after every forward()
        self.decoder_ens.reset_incremental_states()

        # ARBABU: To do add an assert to make sure that batch size is 1
        decoder_ip = self.encoder_ens(
            src_tokens, src_lengths, dict_feat, contextual_token_embedding
        )

        (
            prev_token,
            prev_scores,
            prev_hypos_indices,
            attention_weights,
        ) = get_first_decoder_step_input(
            self.beam_size, self.target_dict_eos, src_lengths[0]
        )

        all_tokens_list = [prev_token]
        all_scores_list = [prev_scores]
        all_prev_indices_list = [prev_hypos_indices]
        all_attentions_list: List[torch.Tensor] = []
        if self.record_attention:
            all_attentions_list.append(attention_weights)

        for i in range(num_steps):
            (
                prev_token,
                prev_scores,
                prev_hypos_indices,
                attention_weights,
                decoder_ip,
            ) = self.decoder_ens(prev_token, prev_scores, i + 1, decoder_ip)
            all_tokens_list.append(prev_token)
            all_scores_list.append(prev_scores)
            all_prev_indices_list.append(prev_hypos_indices)
            if self.record_attention:
                all_attentions_list.append(attention_weights)

        all_tokens = torch.stack(all_tokens_list)
        all_scores = torch.stack(all_scores_list)
        all_prev_indices = torch.stack(all_prev_indices_list)
        if self.record_attention:
            all_attn_weights = torch.stack(all_attentions_list)
        else:
            all_attn_weights = torch.zeros(
                num_steps + 1, self.beam_size, src_tokens.size(1)
            )

        return all_tokens, all_scores, all_attn_weights, all_prev_indices






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.decoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Tuple

import torch
import torch.jit
import torch.jit.quantized
from torch import Tensor, nn


[docs]class DecoderBatchedStepEnsemble(nn.Module):
    """
    This method should have a common interface such that it can be called after
    the encoder as well as after the decoder
    """

    incremental_states: Dict[str, Dict[str, Tensor]]

    def __init__(self, models, beam_size, record_attention=False):
        super().__init__()
        self.models = nn.ModuleList(models)
        self.incremental_states = {}
        self.beam_size = beam_size
        self.record_attention = record_attention

[docs]    @torch.jit.export
    def reset_incremental_states(self):
        for idx, _model in enumerate(self.models):
            self.incremental_states[str(idx)] = {}


[docs]    def forward(
        self,
        prev_tokens: Tensor,
        prev_scores: Tensor,
        timestep: int,
        decoder_ips: List[Dict[str, Tensor]],
    ) -> Tuple[Tensor, Tensor, Tensor, Tensor, List[Dict[str, Tensor]]]:
        """
        Decoder step inputs correspond one-to-one to encoder outputs.
        HOWEVER: after the first step, encoder outputs (i.e, the first
        len(self.models) elements of inputs) must be tiled k (beam size)
        times on the batch dimension (axis 1).
        """

        # from flat to (batch x 1)
        prev_tokens = prev_tokens.unsqueeze(1)

        log_probs_per_model = torch.jit.annotate(List[Tensor], [])
        attn_weights_per_model = torch.jit.annotate(List[Tensor], [])

        futures = torch.jit.annotate(List[Tuple[Tensor, Dict[str, Tensor]]], [])
        for idx, model in enumerate(self.models):
            decoder_ip = decoder_ips[idx]
            incremental_state = self.incremental_states[str(idx)]
            # jit.fork() once https://github.com/pytorch/pytorch/issues/26578
            # lands
            fut = model.decoder(
                prev_tokens,
                decoder_ip,
                incremental_state=incremental_state,
                timestep=timestep,
            )
            futures.append(fut)

        # We do this in two separate loops only to permit model level parallelism
        # We fork in the first loop and wait in the second
        for idx, _model in enumerate(self.models):
            # jit.wait()
            fut = futures[idx]
            log_probs, features = fut
            log_probs_per_model.append(log_probs)
            if "attn_scores" in features:
                attn_weights_per_model.append(features["attn_scores"])

        (
            best_scores,
            best_tokens,
            prev_hypos,
            attention_weights,
        ) = self.beam_search_aggregate_topk(
            log_probs_per_model,
            attn_weights_per_model,
            prev_scores,
            self.beam_size,
            self.record_attention,
        )

        for model_state_ptr, model in enumerate(self.models):
            incremental_state = self.incremental_states[str(model_state_ptr)]
            model.decoder.reorder_incremental_state(incremental_state, prev_hypos)

        return best_tokens, best_scores, prev_hypos, attention_weights, decoder_ips


[docs]    def beam_search_aggregate_topk(
        self,
        log_probs_per_model: List[torch.Tensor],
        attn_weights_per_model: List[torch.Tensor],
        prev_scores: torch.Tensor,
        beam_size: int,
        record_attention: bool,
    ):
        average_log_probs = torch.mean(
            torch.cat(log_probs_per_model, dim=1), dim=1, keepdim=True
        )

        best_scores_k_by_k, best_tokens_k_by_k = torch.topk(
            average_log_probs.squeeze(1), k=beam_size
        )

        prev_scores_k_by_k = prev_scores.view(-1, 1).expand(-1, beam_size)
        total_scores_k_by_k = best_scores_k_by_k + prev_scores_k_by_k

        # flatten to take top k over all (beam x beam) hypos
        total_scores_flat = total_scores_k_by_k.view(-1)
        best_tokens_flat = best_tokens_k_by_k.view(-1)

        best_scores, best_indices = torch.topk(total_scores_flat, k=beam_size)

        best_tokens = best_tokens_flat.index_select(dim=0, index=best_indices).view(-1)

        # integer division to determine which input produced each successor
        prev_hypos = best_indices // beam_size

        if record_attention:
            average_attn_weights = torch.mean(
                torch.cat(attn_weights_per_model, dim=1), dim=1, keepdim=True
            )
            attention_weights = average_attn_weights.index_select(
                dim=0, index=prev_hypos
            )
            attention_weights = attention_weights.squeeze_(1)
        else:
            attention_weights = torch.zeros(
                beam_size, attn_weights_per_model[0].size(2)
            )

        return (best_scores, best_tokens, prev_hypos, attention_weights)






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.encoder

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict, List, Optional, Tuple

import torch
import torch.jit
import torch.jit.quantized
from torch import Tensor, nn


[docs]class EncoderEnsemble(nn.Module):
    """
    This class will call the encoders from all the models in the ensemble.
    It will process the encoder output to prepare input for each decoder step
    input
    """

    def __init__(self, models, beam_size):
        super().__init__()
        self.models = nn.ModuleList(models)
        self.beam_size = beam_size

[docs]    def forward(
        self,
        src_tokens: Tensor,
        src_lengths: Tensor,
        dict_feat: Optional[Tuple[Tensor, Tensor, Tensor]] = None,
        contextual_token_embedding: Optional[Tensor] = None,
    ) -> List[Dict[str, Tensor]]:
        # (seq_length, batch_size) for compatibility with Caffe2
        src_tokens_seq_first = src_tokens.t()

        # Model level parallelism cannot be implemented because of lack of
        # support for future type. https://github.com/pytorch/pytorch/issues/26578
        futures = torch.jit.annotate(List[Dict[str, Tensor]], [])

        for model in self.models:
            embedding_input = [[src_tokens_seq_first]]
            if dict_feat is not None:
                embedding_input.append(list(dict_feat))
            if contextual_token_embedding is not None:
                embedding_input.append([contextual_token_embedding])
            embeddings = model.source_embeddings(embedding_input)
            futures.append(
                # torch.jit._fork(model.encoder, src_tokens_seq_first, src_lengths)
                model.encoder(src_tokens_seq_first, embeddings, src_lengths)
            )
        return self.prepare_decoderstep_ip(futures)


[docs]    def prepare_decoderstep_ip(
        self, futures: List[Dict[str, Tensor]]
    ) -> List[Dict[str, Tensor]]:

        outputs = torch.jit.annotate(List[Dict[str, Tensor]], [])
        for idx, model in enumerate(self.models):
            # encoder_out = torch.jit._wait(future)
            encoder_out = futures[idx]
            tiled_encoder_out = model.encoder.tile_encoder_out(
                self.beam_size, encoder_out
            )
            outputs.append(tiled_encoder_out)
        return outputs






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.export_model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
from pytext.torchscript.vocab import ScriptVocabulary


@torch.jit.script
def get_single_unk_token(
    src_tokens: List[str], word_ids: List[int], copy_unk_token: bool, unk_idx: int
):
    """Returns the string representation of the first UNK
    we get in our source utterance. We can then use this string instead of
    writing "<UNK>" in our decoding.
    """
    if copy_unk_token:
        for i, x in enumerate(word_ids):
            if x == unk_idx:
                return src_tokens[i]
    return None


@torch.jit.script
def get_target_length(
    src_len: int,
    targetlen_cap: int,
    targetlen_a: float,
    targetlen_b: float,
    targetlen_c: float,
):
    target_length = int(
        min(
            targetlen_cap,
            src_len * targetlen_a * targetlen_a + src_len * targetlen_b + targetlen_c,
        )
    )
    assert target_length > 0, (
        "Target length cannot be less than 0 src_len:"
        + str(src_len)
        + " target_length:"
        + str(target_length)
    )
    return target_length


[docs]class Seq2SeqJIT(torch.nn.Module):
    def __init__(
        self,
        src_dict,
        tgt_dict,
        sequence_generator,
        filter_eos_bos,
        copy_unk_token=False,
        dictfeat_dict=None,
    ):
        super().__init__()
        self.source_vocab = ScriptVocabulary(
            src_dict._vocab,
            src_dict.get_unk_index(),
            bos_idx=src_dict.get_bos_index(-1),
            eos_idx=src_dict.get_eos_index(-1),
        )
        self.target_vocab = ScriptVocabulary(
            tgt_dict._vocab,
            tgt_dict.get_unk_index(),
            bos_idx=tgt_dict.get_bos_index(),
            eos_idx=tgt_dict.get_eos_index(),
        )
        if dictfeat_dict:
            self.dictfeat_vocab = ScriptVocabulary(
                dictfeat_dict._vocab,
                # We want to use the index for the source pad token
                pad_idx=dictfeat_dict.idx[src_dict[src_dict.get_pad_index()]],
            )
        else:
            # Optional types in Torchscript are a bit of a pain, so it's
            # more convenient to have an empty model than use None in
            # this case.
            self.dictfeat_vocab = ScriptVocabulary([])
        self.sequence_generator = sequence_generator

        self.copy_unk_token: bool = copy_unk_token
        self.unk_idx: int = self.source_vocab.unk_idx
        self.filter_eos_bos: bool = filter_eos_bos

[docs]    def prepare_generator_inputs(
        self,
        word_ids: List[int],
        dict_feat: Optional[Tuple[List[str], List[float], List[int]]] = None,
        contextual_token_embedding: Optional[List[float]] = None,
    ) -> Tuple[
        torch.Tensor,
        Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]],
        Optional[torch.Tensor],
        torch.Tensor,
    ]:
        src_len = len(word_ids)
        dict_tensors: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]] = None
        if dict_feat is not None:
            dict_tokens, dict_weights, dict_lengths = dict_feat
            dict_ids = self.dictfeat_vocab.lookup_indices_1d(dict_tokens)
            dict_tensors = (
                torch.tensor([dict_ids]),
                torch.tensor([dict_weights], dtype=torch.float),
                torch.tensor([dict_lengths]),
            )

        contextual_embedding_tensor: Optional[torch.Tensor] = None
        if contextual_token_embedding is not None:
            assert (
                len(contextual_token_embedding) % src_len == 0
                and len(contextual_token_embedding) > 0
            ), (
                f"Incorrect size for contextual embeddings: "
                f"{len(contextual_token_embedding)}, Expected a "
                f"non-zero multiple of input token count {src_len} "
            )
            contextual_embedding_tensor = torch.tensor(
                [contextual_token_embedding], dtype=torch.float
            )
        return (
            torch.tensor(word_ids).reshape(-1, 1),
            dict_tensors,
            contextual_embedding_tensor,
            torch.tensor([src_len]),
        )


[docs]    def forward(
        self,
        src_tokens: List[str],
        dict_feat: Optional[Tuple[List[str], List[float], List[int]]] = None,
        contextual_token_embedding: Optional[List[float]] = None,
    ) -> List[Tuple[List[str], float, List[float]]]:

        word_ids = self.source_vocab.lookup_indices_1d(src_tokens)

        # find, if there exists, the unk token in the source utterance.
        # If multiple we select the first unk token.
        single_unk_token: Optional[str] = get_single_unk_token(
            src_tokens, word_ids, self.copy_unk_token, self.unk_idx
        )

        (
            words,
            dict_tensors,
            contextual_embedding_tensor,
            src_lengths,
        ) = self.prepare_generator_inputs(
            word_ids, dict_feat, contextual_token_embedding
        )
        hypos_etc = self.sequence_generator(
            words, dict_tensors, contextual_embedding_tensor, src_lengths
        )
        hypos_list: List[Tuple[List[str], float, List[float]]] = []

        filter_token_list: List[int] = []
        if self.filter_eos_bos:
            filter_token_list = [self.target_vocab.bos_idx, self.target_vocab.eos_idx]

        for seq in hypos_etc:
            hyopthesis = seq[0]
            stringified = self.target_vocab.lookup_words_1d(
                hyopthesis,
                filter_token_list=filter_token_list,
                possible_unk_token=single_unk_token,
            )
            hypos_list.append((stringified, seq[1], seq[2]))
        return hypos_list






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.scripted_seq2seq_generator

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from typing import Dict, List, Optional, Tuple

import torch
from pytext.config import ConfigBase
from pytext.models.module import Module
from pytext.torchscript.seq2seq.beam_decode import BeamDecode
from pytext.torchscript.seq2seq.beam_search import BeamSearch


@torch.jit.script
def get_target_length(
    src_len: int,
    targetlen_cap: int,
    targetlen_a: float,
    targetlen_b: float,
    targetlen_c: float,
) -> int:
    target_length = int(
        min(
            targetlen_cap,
            src_len * targetlen_a * targetlen_a + src_len * targetlen_b + targetlen_c,
        )
    )
    assert target_length > 0, (
        "Target length cannot be less than 0 src_len:"
        + str(src_len)
        + " target_length:"
        + str(target_length)
    )
    return target_length


[docs]class ScriptedSequenceGenerator(Module):
[docs]    class Config(ConfigBase):
        beam_size: int = 2
        # We use a quardratic formula to generate the max target length
        #   min(targetlen_cap, targetlen_a*x^2 + targetlen_b*x + targetlen_c)
        targetlen_cap: int = 100
        targetlen_a: float = 0
        targetlen_b: float = 2
        targetlen_c: float = 2
        quantize: bool = True
        length_penalty: float = 0.25
        nbest: int = 2
        stop_at_eos: bool = True
        record_attention: bool = False


[docs]    @classmethod
    def from_config(cls, config, models, trg_dict_eos):
        return cls(models, trg_dict_eos, config)


    def __init__(self, models, trg_dict_eos, config):
        super().__init__()
        self.targetlen_cap = config.targetlen_cap
        self.targetlen_a: float = float(config.targetlen_a)
        self.targetlen_b: float = float(config.targetlen_b)
        self.targetlen_c: float = float(config.targetlen_c)

        self.beam_search = BeamSearch(
            models,
            trg_dict_eos,
            beam_size=config.beam_size,
            quantize=config.quantize,
            record_attention=config.record_attention,
        )
        self.beam_decode = BeamDecode(
            eos_token_id=trg_dict_eos,
            length_penalty=config.length_penalty,
            nbest=config.nbest,
            beam_size=config.beam_size,
            stop_at_eos=config.stop_at_eos,
        )

[docs]    def forward(
        self,
        src_tokens: torch.Tensor,
        dict_feat: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]],
        contextual_token_embedding: Optional[torch.Tensor],
        src_lengths: torch.Tensor,
    ) -> List[Tuple[torch.Tensor, float, List[float], torch.Tensor, torch.Tensor]]:

        target_length = get_target_length(
            src_lengths.item(),
            self.targetlen_cap,
            self.targetlen_a,
            self.targetlen_b,
            self.targetlen_c,
        )

        all_tokens, all_scores, all_weights, all_prev_indices = self.beam_search(
            src_tokens,
            src_lengths,
            target_length,
            dict_feat,
            contextual_token_embedding,
        )

        return self.beam_decode(
            all_tokens, all_scores, all_weights, all_prev_indices, target_length
        )


[docs]    @torch.jit.export
    def generate_hypo(self, tensors: Dict[str, torch.Tensor]):

        actual_src_tokens = tensors["src_tokens"].t()
        dict_feat: Optional[Tuple[torch.Tensor, torch.Tensor, torch.Tensor]] = None

        if "dict_tokens" in tensors:
            dict_feat = (
                tensors["dict_tokens"],
                tensors["dict_weights"],
                tensors["dict_lengths"],
            )

        contextual_token_embedding: Optional[torch.Tensor] = None
        if "contextual_token_embedding" in tensors:
            contextual_token_embedding = tensors["contextual_token_embedding"]

        hypos_etc = self.forward(
            actual_src_tokens,
            dict_feat,
            contextual_token_embedding,
            tensors["src_lengths"],
        )
        predictions = [[pred for pred, _, _, _, _ in hypos_etc]]
        scores = [[score for _, score, _, _, _ in hypos_etc]]
        return (predictions, scores)






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.seq2seq.seq2seq_rnn_decoder_utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


[docs]def get_src_length(models, decoder_ip):
    for i, model in enumerate(models):
        return model.get_src_length(decoder_ip[i])



[docs]def prepare_decoder_ips(models, decoder_ip, model_state_outputs, prev_hypos):

    decoder_ips = []

    for i, (model, states) in enumerate(zip(models, model_state_outputs)):
        src_tokens, src_lengths = model.get_src_tokens_lengths(decoder_ip)
        encoder_rep = model.get_encoder_rep(decoder_ip[i])

        prev_hiddens = states[0]
        prev_cells = states[1]
        attention = states[2]

        prev_hiddens_for_next = []
        for hidden in prev_hiddens:
            prev_hiddens_for_next.append(hidden.index_select(dim=0, index=prev_hypos))

        prev_cells_for_next = []
        for cell in prev_cells:
            prev_cells_for_next.append(cell.index_select(dim=0, index=prev_hypos))

        attention_for_next = attention.index_select(dim=0, index=prev_hypos)

        decoder_ips.append(
            (
                encoder_rep,
                tuple(prev_hiddens_for_next),
                tuple(prev_cells_for_next),
                attention_for_next,
                src_tokens,
                src_lengths,
            )
        )

    return tuple(decoder_ips)





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tensorizer.bert

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
from pytext.torchscript.utils import pad_2d, pad_2d_mask
from pytext.torchscript.vocab import ScriptVocabulary

from .tensorizer import ScriptTensorizer, VocabLookup


[docs]class ScriptBERTTensorizerBase(ScriptTensorizer):
    def __init__(
        self,
        tokenizer: torch.jit.ScriptModule,
        vocab: ScriptVocabulary,
        max_seq_len: int,
    ):
        super().__init__()
        self.tokenizer = tokenizer
        self.vocab = vocab
        self.vocab_lookup = VocabLookup(vocab)
        self.max_seq_len = torch.jit.Attribute(max_seq_len, int)

    @torch.jit.script_method
    def tokenize(
        self, text_row: Optional[List[str]], token_row: Optional[List[List[str]]]
    ) -> List[List[Tuple[str, int, int]]]:
        per_sentence_tokens: List[List[Tuple[str, int, int]]] = []

        if text_row is not None:
            for text in text_row:
                per_sentence_tokens.append(self.tokenizer.tokenize(text))
        elif token_row is not None:
            for sentence_raw_tokens in token_row:
                sentence_tokens: List[Tuple[str, int, int]] = []
                for raw_token in sentence_raw_tokens:
                    sentence_tokens.extend(self.tokenizer.tokenize(raw_token))
                per_sentence_tokens.append(sentence_tokens)

        return per_sentence_tokens

    @torch.jit.script_method
    def _lookup_tokens(self, tokens: List[Tuple[str, int, int]]) -> List[int]:
        raise NotImplementedError

    @torch.jit.script_method
    def _wrap_numberized_tokens(self, token_ids: List[int], idx: int) -> List[int]:
        return token_ids

    @torch.jit.script_method
    def numberize(
        self, text_row: Optional[List[str]], token_row: Optional[List[List[str]]]
    ) -> Tuple[List[int], List[int], int, List[int]]:
        token_ids: List[int] = []
        segment_labels: List[int] = []
        seq_len: int = 0
        positions: List[int] = []
        per_sentence_tokens: List[List[Tuple[str, int, int]]] = self.tokenize(
            text_row, token_row
        )

        for idx, per_sentence_token in enumerate(per_sentence_tokens):
            lookup_ids: List[int] = self._lookup_tokens(per_sentence_token)
            lookup_ids = self._wrap_numberized_tokens(lookup_ids, idx)

            token_ids.extend(lookup_ids)
            segment_labels.extend([idx] * len(lookup_ids))
        seq_len = len(token_ids)
        positions = [i for i in range(seq_len)]

        return token_ids, segment_labels, seq_len, positions

    @torch.jit.script_method
    def tensorize(
        self,
        texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[List[str]]]] = None,
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
        tokens_2d: List[List[int]] = []
        segment_labels_2d: List[List[int]] = []
        seq_len_2d: List[int] = []
        positions_2d: List[List[int]] = []

        for idx in range(self.batch_size(texts, tokens)):
            numberized: Tuple[List[int], List[int], int, List[int]] = self.numberize(
                self.get_texts_by_index(texts, idx),
                self.get_tokens_by_index(tokens, idx),
            )
            tokens_2d.append(numberized[0])
            segment_labels_2d.append(numberized[1])
            seq_len_2d.append(numberized[2])
            positions_2d.append(numberized[3])

        tokens, pad_mask = pad_2d_mask(tokens_2d, pad_value=self.vocab.pad_idx)
        segment_labels = torch.tensor(
            pad_2d(segment_labels_2d, seq_lens=seq_len_2d, pad_idx=self.vocab.pad_idx),
            dtype=torch.long,
        )
        positions = torch.tensor(
            pad_2d(positions_2d, seq_lens=seq_len_2d, pad_idx=self.vocab.pad_idx),
            dtype=torch.long,
        )

        if self.device == "":
            return tokens, pad_mask, segment_labels, positions
        else:
            return (
                tokens.to(self.device),
                pad_mask.to(self.device),
                segment_labels.to(self.device),
                positions.to(self.device),
            )



[docs]class ScriptBERTTensorizer(ScriptBERTTensorizerBase):
    @torch.jit.script_method
    def _lookup_tokens(self, tokens: List[Tuple[str, int, int]]) -> List[int]:
        return self.vocab_lookup(
            tokens,
            bos_idx=None,
            eos_idx=self.vocab.eos_idx,
            use_eos_token_for_bos=False,
            max_seq_len=self.max_seq_len,
        )[0]

    @torch.jit.script_method
    def _wrap_numberized_tokens(self, token_ids: List[int], idx: int) -> List[int]:
        if idx == 0:
            token_ids = [self.vocab.bos_idx] + token_ids
        return token_ids





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tensorizer.normalizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List

import torch


[docs]class VectorNormalizer(torch.nn.Module):
    """Performs in-place normalization over all features of a dense feature
    vector by doing (x - mean)/stddev for each x in the feature vector.

    This is a ScriptModule so that the normalize function can be called at
    training time in the tensorizer, as well as at inference time by using it in
    your torchscript forward function. To use this in your tensorizer
    update_meta_data must be called once per row in your initialize function,
    and then calculate_feature_stats must be called upon the last time it runs.
    See usage in FloatListTensorizer for an example.

    Setting do_normalization=False will make the normalize function an identity
    function.
    """

    def __init__(self, dim: int, do_normalization: bool = True):
        super().__init__()
        self.num_rows = 0
        self.feature_sums = [0] * dim
        self.feature_squared_sums = [0] * dim
        self.do_normalization = do_normalization
        self.feature_avgs = [0.0] * dim
        self.feature_stddevs = [1.0] * dim

    def __getstate__(self):
        return {
            "num_rows": self.num_rows,
            "feature_sums": self.feature_sums,
            "feature_squared_sums": self.feature_squared_sums,
            "do_normalization": self.do_normalization,
            "feature_avgs": self.feature_avgs,
            "feature_stddevs": self.feature_stddevs,
        }

    def __setstate__(self, state):
        self.num_rows = state["num_rows"]
        self.feature_sums = state["feature_sums"]
        self.feature_squared_sums = state["feature_squared_sums"]
        self.do_normalization = state["do_normalization"]
        self.feature_avgs = state["feature_avgs"]
        self.feature_stddevs = state["feature_stddevs"]

    # TODO: this is only to satisfy the TorchScript compiler.
    # Can remove when D17551196 lands
[docs]    def forward(self):
        pass


[docs]    def update_meta_data(self, vec):
        if self.do_normalization:
            self.num_rows += 1
            for i in range(len(vec)):
                self.feature_sums[i] += vec[i]
                self.feature_squared_sums[i] += vec[i] ** 2


[docs]    def calculate_feature_stats(self):
        if self.do_normalization:
            self.feature_avgs = [x / self.num_rows for x in self.feature_sums]
            self.feature_stddevs = [
                (
                    (self.feature_squared_sums[i] / self.num_rows)
                    - (self.feature_avgs[i] ** 2)
                )
                ** 0.5
                for i in range(len(self.feature_squared_sums))
            ]


[docs]    def normalize(self, vec: List[List[float]]):
        if self.do_normalization:
            for i in range(len(vec)):
                for j in range(len(vec[i])):
                    vec[i][j] -= self.feature_avgs[j]
                    vec[i][j] /= (
                        self.feature_stddevs[j] if self.feature_stddevs[j] != 0 else 1.0
                    )
        return vec






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tensorizer.roberta

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
from pytext.torchscript.utils import pad_2d, pad_2d_mask

from .bert import ScriptBERTTensorizerBase


[docs]class ScriptRoBERTaTensorizer(ScriptBERTTensorizerBase):
    @torch.jit.script_method
    def _lookup_tokens(self, tokens: List[Tuple[str, int, int]]) -> List[int]:
        return self.vocab_lookup(
            tokens,
            bos_idx=self.vocab.bos_idx,
            eos_idx=self.vocab.eos_idx,
            use_eos_token_for_bos=False,
            max_seq_len=self.max_seq_len,
        )[0]



[docs]class ScriptRoBERTaTensorizerWithIndices(ScriptBERTTensorizerBase):
    @torch.jit.script_method
    def _lookup_tokens(
        self, tokens: List[Tuple[str, int, int]]
    ) -> Tuple[List[int], List[int], List[int]]:
        return self.vocab_lookup(
            tokens,
            bos_idx=self.vocab.bos_idx,
            eos_idx=self.vocab.eos_idx,
            use_eos_token_for_bos=False,
            max_seq_len=self.max_seq_len,
        )

    @torch.jit.script_method
    def numberize(
        self, text_row: Optional[List[str]], token_row: Optional[List[List[str]]]
    ) -> Tuple[List[int], List[int], List[int], List[int]]:
        token_ids: List[int] = []
        start_indices: List[int] = []
        end_indices: List[int] = []
        positions: List[int] = []
        per_sentence_tokens: List[List[Tuple[str, int, int]]] = self.tokenize(
            text_row, token_row
        )

        for idx, per_sentence_token in enumerate(per_sentence_tokens):
            lookup_ids, start_ids, end_ids = self._lookup_tokens(per_sentence_token)
            lookup_ids = self._wrap_numberized_tokens(lookup_ids, idx)
            token_ids.extend(lookup_ids)
            start_indices.extend(start_ids)
            end_indices.extend(end_ids)

        seq_len = len(token_ids)
        positions = list(range(seq_len))

        return token_ids, start_indices, end_indices, positions

    @torch.jit.script_method
    def tensorize(
        self,
        texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[List[str]]]] = None,
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
        tokens_2d: List[List[int]] = []
        start_indices_2d: List[List[int]] = []
        end_indices_2d: List[List[int]] = []
        positions_2d: List[List[int]] = []

        for idx in range(self.batch_size(texts, tokens)):
            numberized: Tuple[
                List[int], List[int], List[int], List[int]
            ] = self.numberize(
                self.get_texts_by_index(texts, idx),
                self.get_tokens_by_index(tokens, idx),
            )
            tokens_2d.append(numberized[0])
            start_indices_2d.append(numberized[1])
            end_indices_2d.append(numberized[2])
            positions_2d.append(numberized[3])

        tokens, pad_mask = pad_2d_mask(
            tokens_2d,
            pad_value=self.vocab.pad_idx,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        start_indices, _ = pad_2d_mask(
            start_indices_2d,
            pad_value=0,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        end_indices, _ = pad_2d_mask(
            end_indices_2d,
            pad_value=0,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        positions, _ = pad_2d_mask(
            positions_2d,
            pad_value=0,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        if self.device == "":
            return tokens, pad_mask, start_indices, end_indices, positions
        else:
            return (
                tokens.to(self.device),
                pad_mask.to(self.device),
                start_indices.to(self.device),
                end_indices.to(self.device),
                positions.to(self.device),
            )





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tensorizer.tensorizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
from pytext.torchscript.utils import (
    pad_2d,
    pad_2d_float,
    pad_3d_float,
    validate_padding_control,
)
from pytext.torchscript.vocab import ScriptVocabulary


[docs]class ScriptTensorizer(torch.jit.ScriptModule):
    device: str
    seq_padding_control: Optional[List[int]]
    batch_padding_control: Optional[List[int]]

    def __init__(self):
        super().__init__()
        self.device = ""
        self.seq_padding_control = torch.jit.Attribute(None, Optional[List[int]])
        self.batch_padding_control = torch.jit.Attribute(None, Optional[List[int]])

    @torch.jit.script_method
    def set_device(self, device: str):
        self.device = device

[docs]    @torch.jit.export
    def set_padding_control(self, dimension: str, padding_control: Optional[List[int]]):
        """
        This functions will be called to set a padding style.
        None - No padding
        List: first element 0, round seq length to the smallest list element larger than inputs
        """
        if not validate_padding_control(padding_control):
            raise RuntimeError("Malformed padding_control value")
        if dimension == "sequence_length":
            self.seq_padding_control = padding_control
        elif dimension == "batch_length":
            self.batch_padding_control = padding_control
        else:
            raise RuntimeError("Illegal padding dimension specified.")


    @torch.jit.script_method
    def tokenize(
        self, text_row: Optional[List[str]], token_row: Optional[List[List[str]]]
    ):
        """
        Process a single line of raw inputs into tokens, it supports
        two input formats:
            1) a single line of texts (single sentence or a pair)
            2) a single line of pre-processed tokens (single sentence or a pair)
        """
        raise NotImplementedError

    @torch.jit.script_method
    def numberize(
        self, text_row: Optional[List[str]], token_row: Optional[List[List[str]]]
    ):
        """
        Process a single line of raw inputs into numberized result, it supports
        two input formats:
            1) a single line of texts (single sentence or a pair)
            2) a single line of pre-processed tokens (single sentence or a pair)

        This function should handle the logic of calling tokenize(), add special
        tokens and vocab lookup.
        """
        raise NotImplementedError

    @torch.jit.script_method
    def tensorize(
        self,
        texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[List[str]]]] = None,
    ):
        """
        Process raw inputs into model input tensors, it supports two input
        formats:
            1) multiple rows of texts (single sentence or a pair)
            2) multiple rows of pre-processed tokens (single sentence or a pair)

        This function should handle the logic of calling numberize() and also
        padding the numberized result.
        """
        raise NotImplementedError

    @torch.jit.script_method
    def batch_size(
        self, texts: Optional[List[List[str]]], tokens: Optional[List[List[List[str]]]]
    ) -> int:
        if texts is not None:
            return len(texts)
        elif tokens is not None:
            return len(tokens)
        else:
            raise RuntimeError("Empty input for both texts and tokens.")

    @torch.jit.script_method
    def row_size(
        self,
        texts_list: Optional[List[List[str]]] = None,
        tokens_list: Optional[List[List[List[str]]]] = None,
    ) -> int:
        if texts_list is not None:
            return len(texts_list[0])
        elif tokens_list is not None:
            return len(tokens_list[0])
        else:
            raise RuntimeError("Empty input for both texts and tokens.")

    @torch.jit.script_method
    def get_texts_by_index(
        self, texts: Optional[List[List[str]]], index: int
    ) -> Optional[List[str]]:
        if texts is None:
            return None
        return texts[index]

    @torch.jit.script_method
    def get_tokens_by_index(
        self, tokens: Optional[List[List[List[str]]]], index: int
    ) -> Optional[List[List[str]]]:
        if tokens is None:
            return None
        return tokens[index]



[docs]class VocabLookup(torch.jit.ScriptModule):
    """
    TorchScript implementation of lookup_tokens() in pytext/data/tensorizers.py
    """

    def __init__(self, vocab: ScriptVocabulary):
        super().__init__()
        self.vocab = vocab

    @torch.jit.script_method
    def forward(
        self,
        tokens: List[Tuple[str, int, int]],
        bos_idx: Optional[int] = None,
        eos_idx: Optional[int] = None,
        use_eos_token_for_bos: bool = False,
        max_seq_len: int = 2 ** 30,
    ) -> Tuple[List[int], List[int], List[int]]:
        """Convert tokens into ids by doing vocab look-up.

        Convert tokens into ids by doing vocab look-up. It will also append
        bos & eos index into token_ids if needed. A token is represented by
        a Tuple[str, int, int], which is [token, start_index, end_index].

        Args:
            tokens: List of tokens with start and end position in the original
                text. start and end index could be optional (e.g value is -1)
            bos_idx: index of begin of sentence, optional.
            eos_idx: index of end of sentence, optional.
            use_eos_token_for_bos: use eos index as bos.
            max_seq_len: maximum tokens length.
        """
        # unwrap Optional typing
        if bos_idx is None:
            bos_idx = -1
        if eos_idx is None:
            eos_idx = -1

        text_tokens: List[str] = []
        start_idxs: List[int] = []
        end_idxs: List[int] = []

        max_seq_len = (
            max_seq_len - (1 if bos_idx >= 0 else 0) - (1 if eos_idx >= 0 else 0)
        )
        for i in range(min(len(tokens), max_seq_len)):
            token: Tuple[str, int, int] = tokens[i]
            text_tokens.append(token[0])
            start_idxs.append(token[1])
            end_idxs.append(token[2])

        # vocab lookup
        token_ids: List[int] = self.vocab.lookup_indices_1d(text_tokens)
        # add bos and eos index if needed
        if bos_idx >= 0:
            if use_eos_token_for_bos:
                bos_idx = eos_idx
            token_ids = [bos_idx] + token_ids
            start_idxs = [-1] + start_idxs
            end_idxs = [-1] + end_idxs
        if eos_idx >= 0:
            token_ids.append(eos_idx)
            start_idxs.append(-1)
            end_idxs.append(-1)
        return token_ids, start_idxs, end_idxs



[docs]class ScriptInteger1DListTensorizer(torch.jit.ScriptModule):
    """
    TorchScript implementation of Integer1DListTensorizer in pytext/data/tensorizers.py
    """

    def __init__(self):
        super().__init__()
        self.pad_idx = 0

    @torch.jit.script_method
    def numberize(self, integerList: List[int]) -> Tuple[List[int], int]:
        return integerList, len(integerList)

    @torch.jit.script_method
    def tensorize(
        self, integerList: List[List[int]], seq_lens: List[int]
    ) -> torch.Tensor:
        integerListTensor = torch.tensor(
            pad_2d(integerList, seq_lens=seq_lens, pad_idx=self.pad_idx),
            dtype=torch.long,
        )
        return integerListTensor

[docs]    @torch.jit.ignore
    def torchscriptify(self):
        return torch.jit.script(self)




[docs]class ScriptFloat1DListTensorizer(torch.jit.ScriptModule):
    """
    TorchScript implementation of Float1DListTensorizer in pytext/data/tensorizers.py
    """

    def __init__(self):
        super().__init__()
        self.pad_val = 1.0

    @torch.jit.script_method
    def numberize(self, floatList: List[float]) -> Tuple[List[float], int]:
        return floatList, len(floatList)

    @torch.jit.script_method
    def tensorize(
        self, floatLists: List[List[float]], seq_lens: List[int]
    ) -> torch.Tensor:
        floatListTensor = torch.tensor(
            pad_2d_float(floatLists, seq_lens=seq_lens, pad_val=self.pad_val),
            dtype=torch.float,
        )
        return floatListTensor

[docs]    def torchscriptify(self):
        return torch.jit.script(self)




[docs]class ScriptFloatListSeqTensorizer(torch.jit.ScriptModule):
    """
    TorchScript implementation of ScriptFloatListSeqTensorizer in pytext/data/tensorizers.py
    """

    def __init__(self, pad_token):
        super().__init__()
        self.pad_val = pad_token

    @torch.jit.script_method
    def numberize(self, floatList: List[List[float]]) -> Tuple[List[List[float]], int]:
        return (floatList, len(floatList))

    @torch.jit.script_method
    def tensorize(
        self, floatLists: List[List[List[float]]], seq_lens: List[int]
    ) -> Tuple[torch.Tensor, torch.Tensor]:
        floatListTensor = torch.tensor(
            pad_3d_float(floatLists, seq_lens=seq_lens, pad_val=self.pad_val),
            dtype=torch.float,
        )
        seqLensTensor = torch.tensor(seq_lens, dtype=torch.long)
        return (floatListTensor, seqLensTensor)

[docs]    def torchscriptify(self):
        return torch.jit.script(self)






          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tensorizer.xlm

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Optional, Tuple

import torch
from pytext.torchscript.utils import pad_2d_mask
from pytext.torchscript.vocab import ScriptVocabulary

from .tensorizer import ScriptTensorizer, VocabLookup


[docs]class ScriptXLMTensorizer(ScriptTensorizer):
    def __init__(
        self,
        tokenizer: torch.jit.ScriptModule,
        token_vocab: ScriptVocabulary,
        language_vocab: ScriptVocabulary,
        max_seq_len: int,
        default_language: str,
    ):
        super().__init__()
        self.tokenizer = tokenizer
        self.token_vocab = token_vocab
        self.language_vocab = language_vocab
        self.token_vocab_lookup = VocabLookup(token_vocab)
        self.language_vocab_lookup = VocabLookup(language_vocab)

        self.max_seq_len = torch.jit.Attribute(max_seq_len, int)
        self.default_language = torch.jit.Attribute(default_language, str)

    @torch.jit.script_method
    def tokenize(
        self,
        text_row: Optional[List[str]],
        token_row: Optional[List[List[str]]],
        language_row: List[str],
    ) -> Tuple[List[List[Tuple[str, int, int]]], List[List[Tuple[str, int, int]]]]:
        per_sentence_tokens: List[List[Tuple[str, int, int]]] = []
        per_sentence_languages: List[List[Tuple[str, int, int]]] = []

        if text_row is not None:
            """
            Tokenize every single text into a list of tokens.
            For example:
            text_row = ["hello world", "this is sentence"]
            per_sentence_tokens = [["hello", "world"], ["this", "is", "sentence"]]
            """
            for idx, text in enumerate(text_row):
                sentence_tokens: List[Tuple[str, int, int]] = self.tokenizer.tokenize(
                    text
                )
                sentence_languages: List[Tuple[str, int, int]] = [
                    (language_row[idx], token[1], token[2]) for token in sentence_tokens
                ]

                per_sentence_tokens.append(sentence_tokens)
                per_sentence_languages.append(sentence_languages)
        elif token_row is not None:
            """
            Tokenize every single token into a sub tokens. (example: BPE)
            For example:
            token_row = [["hello", "world"], ["this", "is", "sentence"]]
            per_sentence_tokens = [
                ["he", "llo" "wo", "rld"], ["th", "is", "is", "sen", "tence"]
            ]
            """
            for idx, sentence_raw_tokens in enumerate(token_row):
                sentence_tokens: List[Tuple[str, int, int]] = []
                sentence_languages: List[Tuple[str, int, int]] = []

                for raw_token in sentence_raw_tokens:
                    sub_tokens: List[Tuple[str, int, int]] = self.tokenizer.tokenize(
                        raw_token
                    )
                    sub_languages: List[Tuple[str, int, int]] = [
                        (language_row[idx], token[1], token[2]) for token in sub_tokens
                    ]

                    sentence_tokens.extend(sub_tokens)
                    sentence_languages.extend(sub_languages)

                per_sentence_tokens.append(sentence_tokens)
                per_sentence_languages.append(sentence_languages)

        return per_sentence_tokens, per_sentence_languages

    @torch.jit.script_method
    def _lookup_tokens(
        self,
        tokens: List[Tuple[str, int, int]],
        languages: List[Tuple[str, int, int]],
        max_seq_len: int,
    ) -> Tuple[List[int], List[int]]:
        token_ids: List[int] = self.token_vocab_lookup(
            tokens,
            bos_idx=self.token_vocab.eos_idx,
            eos_idx=self.token_vocab.eos_idx,
            use_eos_token_for_bos=True,
            max_seq_len=max_seq_len,
        )[0]
        language_special_idx: int = self.language_vocab.idx.get(
            languages[0][0], self.language_vocab.unk_idx
        )
        language_ids = self.language_vocab_lookup(
            languages,
            bos_idx=language_special_idx,
            eos_idx=language_special_idx,
            use_eos_token_for_bos=True,
            max_seq_len=max_seq_len,
        )[0]
        return token_ids, language_ids

    @torch.jit.script_method
    def numberize(
        self,
        text_row: Optional[List[str]],
        token_row: Optional[List[List[str]]],
        language_row: List[str],
    ) -> Tuple[List[int], List[int], int, List[int]]:
        per_sentence_tokens, per_sentence_languages = self.tokenize(
            text_row, token_row, language_row
        )

        token_ids: List[int] = []
        language_ids: List[int] = []
        max_seq_len: int = self.max_seq_len // len(per_sentence_tokens)

        # concatinate tokens from each text in the same row into a single list of tokens
        for idx in range(len(per_sentence_tokens)):
            lookup_token_ids, lookup_language_ids = self._lookup_tokens(
                per_sentence_tokens[idx], per_sentence_languages[idx], max_seq_len
            )
            token_ids.extend(lookup_token_ids)
            language_ids.extend(lookup_language_ids)
        seq_len: int = len(token_ids)
        positions: List[int] = [i for i in range(seq_len)]

        return token_ids, language_ids, seq_len, positions

    @torch.jit.script_method
    def tensorize(
        self,
        texts: Optional[List[List[str]]] = None,
        tokens: Optional[List[List[List[str]]]] = None,
        languages: Optional[List[List[str]]] = None,
    ) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
        # unwrap Optional
        batch_size: int = self.batch_size(texts, tokens)
        row_size: int = self.row_size(texts, tokens)

        if languages is None:
            languages = [[self.default_language] * row_size] * batch_size

        tokens_2d: List[List[int]] = []
        languages_2d: List[List[int]] = []
        seq_len_2d: List[int] = []
        positions_2d: List[List[int]] = []

        for idx in range(batch_size):
            numberized: Tuple[List[int], List[int], int, List[int]] = self.numberize(
                self.get_texts_by_index(texts, idx),
                self.get_tokens_by_index(tokens, idx),
                languages[idx],
            )
            tokens_2d.append(numberized[0])
            languages_2d.append(numberized[1])
            seq_len_2d.append(numberized[2])
            positions_2d.append(numberized[3])

        tokens, pad_mask = pad_2d_mask(
            tokens_2d,
            pad_value=self.token_vocab.pad_idx,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        languages, _ = pad_2d_mask(
            languages_2d,
            pad_value=0,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        positions, _ = pad_2d_mask(
            positions_2d,
            pad_value=0,
            seq_padding_control=self.seq_padding_control,
            max_seq_pad_len=self.max_seq_len,
            batch_padding_control=self.batch_padding_control,
        )

        if self.device == "":
            return tokens, pad_mask, languages, positions
        else:
            return (
                tokens.to(self.device),
                pad_mask.to(self.device),
                languages.to(self.device),
                positions.to(self.device),
            )





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tokenizer.bpe

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import io
from typing import Dict, List

import torch
from pytext.torchscript.utils import utf8_chars
from pytext.utils.file_io import PathManager


[docs]class ScriptBPE(torch.jit.ScriptModule):
    """Byte-pair encoding implementation in TorchScript.

    vocab_file should be a file-like object separated by newlines, where each line
    consists of a word and a count separated by whitespace. Words in the vocab
    therefore can't contain space (according to python regex \\s). The vocab file
    should be sorted according to the importance of each token, and they will be
    merged in this priority; the actual score values are irrelevant.

    eow_token should be a string that is appended to the last character and token,
    and that token is used at each step in the process and returned at the end.
    You should set this to be consistent with the EOW signature used however you
    generated your ScriptBPE vocab file.

    >>> import io
    >>> vocab_file = io.StringIO('''
    hello_EOW 20
    world_EOW 18
    th  17
    is_EOW 16
    bpe_EOW 15
    ! 14
    h 13
    t 6
    s_EOW 2
    i -1
    ii -2
    ''')
    >>> bpe = ScriptBPE.from_vocab_file(vocab_file)
    >>> bpe.tokenize(["hello", "world", "this", "is", "bpe"])
    ["hello_EOW", "world_EOW", "th", "is_EOW", "is_EOW", "bpe_EOW"]
    >>> bpe.tokenize(["iiiis"])
    ["ii", "i", "is_EOW"]

    """

    def __init__(self, vocab: Dict[str, int], eow: str = "_EOW"):
        """vocab is a dictionary from BPE segments, including any EOW elements,
        to their priority in joining. Priority must be an integer, should not be
        negative, and should not contain ties. In the case of negative priorities,
        segments with negative priorities will be ignored. In the case of ties,
        ties will be broken according to left-to-right byte order precedence, but
        this behavior isn't guaranteed and may change in the future.

        eow should be a string which corresponds to the EOW used in the vocab
        dictionary."""
        super().__init__()
        self.vocab = torch.jit.Attribute(vocab, Dict[str, int])
        self.eow = torch.jit.Attribute(eow, str)

[docs]    @classmethod
    def from_vocab_file(cls, vocab_file: io.IOBase) -> "ScriptBPE":
        return cls(cls.load_vocab(vocab_file))


[docs]    @classmethod
    def from_vocab_filename(cls, vocab_filename: str) -> "ScriptBPE":
        with PathManager.open(vocab_filename) as vocab_file:
            return cls(cls.load_vocab(vocab_file))


[docs]    @staticmethod
    def load_vocab(file: io.IOBase) -> Dict[str, int]:
        def read_words(lines):
            for line in lines:
                if not line.strip():
                    continue
                yield line.strip().split(maxsplit=1)[0]

        words = list(read_words(file))
        num_words = len(words)

        # We don't care about counts, except that we want them to be
        # non-negative and non-overlapping. We want to prioritize pairs
        # which come first in the vocab file. So ignore counts in the file
        # and score them according to reverse of their index in the file.
        return {word: num_words - i for i, word in enumerate(words)}


    @torch.jit.script_method
    def bpe_token(self, token: str) -> List[str]:
        # If full token is in vocab, we're done.
        full_token = token + self.eow
        # `in` not implemented, this should be read `if full_token in self.vocab`
        if self.vocab.get(full_token) is not None:
            return [full_token]

        # Split word into parts, with the last part having EOW attached.
        # Any part (character or char + EOW) not in the vocab on its own
        # should be removed. EOW should always be attached to the last remaining
        # token.
        parts = utf8_chars(token)

        # parts and parts[-1] + self.eow not in self.vocab
        while len(parts) > 0 and self.vocab.get(parts[-1] + self.eow) is None:
            parts.pop()
        # The word consisted entirely of unknown characters
        if len(parts) == 0:
            return [self.eow]
        parts[-1] += self.eow

        # Remove any other obscure characters not in the vocab.
        # No easy way to iterate backwards or create descending ranges,
        # so using a while loop.
        i = 0
        while i < len(parts):
            # parts[i] not in self.vocab
            if self.vocab.get(parts[i]) is None:
                parts.pop(i)
            else:
                i += 1

        # We compare vocab dict scores to this value, so this is where we assume
        # vocab dict values are non-negative.
        NOT_IN_VOCAB = -1
        # break not implemented
        should_break = False

        # Keep going until no more part pairs are in the vocab.
        # In obscure cases this could also get down to a single token, eg. if
        # we filter out some character and rebuild up to a single token.
        while len(parts) > 1 and not should_break:
            # Create part pairs, join part pair with highest score in vocab.
            # In pure python, this could be implemented as
            # max(range(len(parts) - 1),
            #     key=lambda i: self.vocab.get(parts[i] + parts[i+1], -1)))
            max_pair_index = 0
            max_pair_value = NOT_IN_VOCAB
            # We structure the vocabulary to not have ties, but they can come up anyway,
            # for instance in cases with repeated tokens or when passing in vocabs not
            # created with BPE.load_vocab. In the case of a tie between the value of
            # joined segments, they'll be joined proiritizing the first pair in the
            # token according to byte order, ie. left in LTR and right in RTL languages.
            # For instance, if the vocab contains "aa" but not "aaa", then
            # bpe_tokens("aaa") -> ["aa", "a"]. If the vocab contains "ab" and "bc"
            # mapped to the same priority, but not "abc", then
            # bpe_tokens("abc") -> ["ab", "c"].
            for pair_index in range(len(parts) - 1):
                joined = parts[pair_index] + parts[pair_index + 1]
                pair_value = self.vocab.get(joined, NOT_IN_VOCAB)
                if pair_value > max_pair_value:
                    max_pair_value = pair_value
                    max_pair_index = pair_index

            if max_pair_value == NOT_IN_VOCAB:
                # No pairs found in vocab, we're done!
                should_break = True
            else:
                # break, continue not supported; only run this block if we wouldn't
                # want to break out after the above step

                # Combine parts pair with highest priority in vocab.
                # len(parts) shrinks by 1 each iteration, so we should be bounded
                # as linear in token length.
                # Subscript assignment not implemented.
                p1, p2 = parts[max_pair_index : max_pair_index + 2]
                parts = parts[:max_pair_index] + [p1 + p2] + parts[max_pair_index + 2 :]

        return parts

    @torch.jit.script_method
    def tokenize(self, tokens: List[str]) -> List[str]:
        bpe_tokens = torch.jit.annotate(List[str], [])

        for token in tokens:
            # extend not implemented
            for part in self.bpe_token(token):
                bpe_tokens.append(part)

        return bpe_tokens

    def __getstate__(self):
        """These implement pickling for ScriptBPE modules.

        TorchScript models can't be pickled normally. See
        https://github.com/pytorch/pytorch/issues/15116 for more context; in the
        meantime, for TorchScript modules that might want to be pickled
        (this one is often included in say tensorizer/tokenizer state that we want
        in snapshots) we need to implement a custom getstate and setstate for pickling.
        """
        return {"vocab": self.vocab, "eow": self.eow}

    def __setstate__(self, state):
        ScriptBPE.__init__(self, state["vocab"], state["eow"])





          

      

      

    

  

    
      
          
            
  Source code for pytext.torchscript.tokenizer.tokenizer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import List, Tuple

import torch

from .bpe import ScriptBPE


[docs]class ScriptTokenizerBase(torch.jit.ScriptModule):
    @torch.jit.script_method
    def tokenize(self, input: str) -> List[Tuple[str, int, int]]:
        """
        Process a single line of raw inputs into tokens, it supports
        two input formats:
        1) a single text
        2) a token

        Returns a list of tokens with start and end indices in original input.
        """
        raise NotImplementedError



[docs]class ScriptDoNothingTokenizer(ScriptTokenizerBase):
    @torch.jit.script_method
    def tokenize(self, raw_token: str) -> List[Tuple[str, int, int]]:
        return [(raw_token, -1, -1)]



[docs]class ScriptBPETokenizer(ScriptTokenizerBase):
    def __init__(self, bpe: ScriptBPE):
        super().__init__()
        self.bpe = bpe

    @torch.jit.script_method
    def tokenize(self, raw_token: str) -> List[Tuple[str, int, int]]:
        tokens = torch.jit.annotate(List[Tuple[str, int, int]], [])

        for bpe_token in self.bpe.bpe_token(raw_token):
            tokens.append((bpe_token, -1, -1))

        return tokens



[docs]class ScriptWordTokenizer(ScriptTokenizerBase):
    def __init__(self, lowercase=True):
        super().__init__()
        self.lowercase = lowercase

    @torch.jit.script_method
    def tokenize(self, raw_token: str) -> List[Tuple[str, int, int]]:
        """
        This tokenizers splits a raw_token into its constituent words by splitting
        the raw_token on space. This function handle multiple spaces between
        words too.
        Note:
        torch scripting doesn't support try-except and since re.finditer uses
        try in its implemetation regex based tokenization is not supported.
        """
        tokenize_input = raw_token.lower() if self.lowercase else raw_token
        tokens = tokenize_input.split()
        torchify_tokens = torch.jit.annotate(List[Tuple[str, int, int]], [])
        start, end = 0, 0
        for token in tokens:
            start = tokenize_input.find(token, end, -1)
            end = start + len(token)
            torchify_tokens.append((token.strip(), start, end))
            start = end + 1
        return torchify_tokens





          

      

      

    

  

    
      
          
            
  Source code for pytext.trainers.ensemble_trainer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import torch
from pytext.config import ConfigBase
from pytext.config.component import create_trainer

from .trainer import TaskTrainer, TrainerBase


[docs]class EnsembleTrainer(TrainerBase):
    """Trainer for ensemble models

    Attributes:
        real_trainer (Trainer): the actual trainer to run
    """

[docs]    class Config(ConfigBase):
        real_trainer: TaskTrainer.Config = TaskTrainer.Config()


[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module, *args, **kwargs):
        trainers = [
            create_trainer(config.real_trainer, m, *args, **kwargs)
            for m in model.models
        ]

        return cls(trainers)


    def __init__(self, real_trainers):
        self.real_trainers = real_trainers
        self.optimizer = real_trainers[0].optimizer
        self.test = real_trainers[0].test
        self.train_single_model = real_trainers[0].train

    """
    Train and eval ensemble model, each sub model will be trained separately in
    sequence, and ``model.merge_sub_models`` will be called to merge states in sub
    models (e.g transition matrix for crf). To train sub models in parallel, please
    use train_single_model method instead

    Args:
        train_iter (BatchIterator): batch iterator of training data
        eval_iter (BatchIterator): batch iterator of evaluation data
        model (Model): model to be trained
        metric_reporter (MetricReporter): compute metric based on training
            output and report results to console, file.. etc
        train_config (PyTextConfig): training config
        optimizers (List[torch.optim.Optimizer]): a list of torch optimizers, in
            most of the case only contains one optimizer
        scheduler (Optional[torch.optim.lr_scheduler]): learning rate scheduler,
            default is None
        rank (int): only used in distributed training, the rank of the current
            training thread, evaluation will only be done in rank 0

    Returns:
        model, none: only the trained ensemble model, no best metric will be returned
            since there's no clear way of aggregating metric from sub models
    """

[docs]    def train(self, train_iter, eval_iter, model, *args, **kwargs):
        for (m, t) in zip(model.models, self.real_trainers):
            t.train(train_iter, eval_iter, m, *args, **kwargs)
        model.merge_sub_models()
        return model, None






          

      

      

    

  

    
      
          
            
  Source code for pytext.trainers.hogwild_trainer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import copy

import torch
import torch.multiprocessing as mp
from pytext.common.constants import Stage
from pytext.config.pytext_config import ConfigBase
from pytext.metric_reporters import MetricReporter
from pytext.trainers.trainer import TaskTrainer, Trainer, TrainingState
from pytext.utils import cuda

try:
    from torchtext.legacy.data import Iterator
except ImportError:
    from torchtext.data import Iterator


[docs]class HogwildTrainer_Deprecated(Trainer):
[docs]    class Config(ConfigBase):
        real_trainer: Trainer.Config = Trainer.Config()
        num_workers: int = 1


[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module, *args, **kwargs):
        # can't run hogwild on cuda
        if cuda.CUDA_ENABLED or config.num_workers == 1:
            return Trainer(config.real_trainer, model)
        return cls(config.real_trainer, config.num_workers, model, *args, **kwargs)


    def __init__(
        self, real_trainer_config, num_workers, model: torch.nn.Module, *args, **kwargs
    ):
        super().__init__(real_trainer_config, model, *args, **kwargs)
        self.num_workers = num_workers

[docs]    def run_epoch(
        self, state: TrainingState, data_iter: Iterator, metric_reporter: MetricReporter
    ):
        if state.stage == Stage.TRAIN:
            processes = []
            for worker_rank in range(self.num_workers):
                # Initialize the batches with different random states.
                worker_state = copy.copy(state)
                worker_state.rank = worker_rank
                data_iter.batches.init_epoch()
                p = mp.Process(
                    target=super().run_epoch, args=(state, data_iter, metric_reporter)
                )

                processes.append(p)
                p.start()
            for p in processes:
                p.join()
        else:
            return super().run_epoch(state, data_iter, metric_reporter)


[docs]    def set_up_training(self, state: TrainingState, training_data):
        training_data = super().set_up_training(state, training_data)

        # Share memory of tensors for concurrent updates from multiple processes.
        if self.num_workers > 1:
            for param in state.model.parameters():
                param.share_memory_()

        return training_data




[docs]class HogwildTrainer(Trainer):
[docs]    class Config(ConfigBase):
        real_trainer: TaskTrainer.Config = TaskTrainer.Config()
        num_workers: int = 1


[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module, *args, **kwargs):
        # can't run hogwild on cuda
        if cuda.CUDA_ENABLED or config.num_workers == 1:
            return TaskTrainer(config.real_trainer, model)
        return cls(config.real_trainer, config.num_workers, model, *args, **kwargs)


    __init__ = HogwildTrainer_Deprecated.__init__
    run_epoch = HogwildTrainer_Deprecated.run_epoch
    set_up_training = HogwildTrainer_Deprecated.set_up_training





          

      

      

    

  

    
      
          
            
  Source code for pytext.trainers.trainer

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools
import time
from contextlib import ExitStack as contextlib_ExitStack
from typing import Any, Iterable, List, Optional, Tuple

import torch
from pytext.common.constants import BatchContext, Stage
from pytext.config import PyTextConfig
from pytext.config.component import (
    Component,
    ComponentType,
    create_optimizer,
    create_privacy_engine,
    create_scheduler,
    create_sparsifier,
)
from pytext.config.pytext_config import ConfigBase
from pytext.data.data_handler import BatchIterator
from pytext.metric_reporters import MetricReporter
from pytext.models.distributed_model import DistributedModel
from pytext.models.model import Model
from pytext.optimizer import Adam, Optimizer, PrivacyEngine, learning_rates
from pytext.optimizer.fp16_optimizer import FP16Optimizer, FP16OptimizerFairseq
from pytext.optimizer.scheduler import Scheduler
from pytext.optimizer.sparsifiers.sparsifier import Sparsifier
from pytext.task.serialize import save
from pytext.trainers.training_state import TrainingState
from pytext.utils import cuda, distributed, precision, timing


[docs]class TrainerBase(Component):
    __COMPONENT_TYPE__ = ComponentType.TRAINER



[docs]def cycle(iterator: Iterable[Any]) -> Iterable[Any]:
    """Like itertools.cycle, but will call iter on the original iterable instead.
    This limits it to not be able to run on say raw generators, but also doesn't
    store a copy of the iterable in memory for repetition."""
    while True:
        yield from iterator



[docs]def maybe_accumulate_gradients(exit_stack, model, index, sample_size):
    # index == sample_size - 1 represents the last backward pass
    if (
        cuda.DISTRIBUTED_WORLD_SIZE > 1
        and hasattr(model, "no_sync")
        and index < sample_size - 1
    ):
        """
        Whenever *samples* contains more than one mini-batch (e.g sample_size > 1),
        we want to accumulate gradients locally and only call all-reduce in the
        last backwards pass.
        """
        exit_stack.enter_context(model.no_sync())

    if precision.FP16_ENABLED and index < sample_size - 1:
        """
        Whenever *samples* contains more than one mini-batch (e.g sample_size > 1),
        we want to accumulate gradients in FP16 parameters (e.g delay unscale)
        and only unscale to FP32 parameters after the last backward pass.
        """
        exit_stack.enter_context(precision.delay_unscale())



[docs]class Trainer(TrainerBase):
    """
    Base Trainer class that provide ways to
        1 Train model, compute metrics against eval set and use the metrics for
        model selection.
        2 Test trained model, compute and publish metrics against a blind test set.

    Attributes:
        epochs (int): Training epochs
        early_stop_after (int): Stop after how many epochs when the eval metric
            is not improving
        max_clip_norm (Optional[float]): Clip gradient norm if set
        report_train_metrics (bool): Whether metrics on training data should be
            computed and reported.
        target_time_limit_seconds (float): Target time limit for training in seconds. If
            the expected time to train another epoch exceeds this limit, stop training.
    """

[docs]    class Config(ConfigBase):
        #: Training epochs
        epochs: int = 10
        #: Stop after how many epochs when the eval metric is not improving
        early_stop_after: int = 0
        #: Clip gradient norm if set
        max_clip_norm: Optional[float] = None
        #: Whether metrics on training data should be computed and reported.
        report_train_metrics: bool = True
        #: Target time limit for training, default (None) to no time limit.
        target_time_limit_seconds: Optional[int] = None
        #: Whether to do evaluation and model selection based on it.
        do_eval: bool = True
        #: if do_eval, do we load the best model state dict after training or just
        # use the latest model state
        load_best_model_after_train: bool = True
        #: Number of samples for logging training progress.
        num_samples_to_log_progress: int = 1000
        #: Number of forward & backward per batch before update gradients, the
        #: actual_batch_size = batch_size x num_accumulated_batches
        num_accumulated_batches: int = 1
        #: Define epoch as a fixed number of batches. Subsequent epochs will continue
        #: to iterate through the data, cycling through it when they reach the end.
        #: If not set, use exactly one pass through the dataset as one epoch.
        #: This configuration only affects the train epochs, test and eval
        #: will always test their entire datasets.
        num_batches_per_epoch: Optional[int] = None
        #: config for optimizer, used in parameter update
        optimizer: Optimizer.Config = Adam.Config()
        scheduler: Optional[Scheduler.Config] = None
        sparsifier: Optional[Sparsifier.Config] = None
        #: Define arguments for fp16 training. A fp16_optimizer will be created
        #: and wraps the original optimizer, which will scale loss during
        #: backward and master weight will be maintained on original optimizer.
        #: https://arxiv.org/abs/1710.03740
        fp16_args: FP16Optimizer.Config = FP16OptimizerFairseq.Config()
        # PrivacyEngine related args
        privacy_engine: Optional[PrivacyEngine.Config] = None
        use_tensorboard: bool = False


    def __init__(self, config: Config, model: torch.nn.Module):
        if config.early_stop_after > 0:
            assert config.do_eval, "can't do early stopping when not running evalution"

        if precision.FP16_ENABLED:
            self.optimizer: torch.optim.Optimizer = create_optimizer(
                config.fp16_args,
                model,
                config.optimizer,
                config.num_accumulated_batches,
            )
        else:
            self.optimizer: torch.optim.Optimizer = create_optimizer(
                config.optimizer, model
            )
        self.privacy_engine: PrivacyEngine = (
            create_privacy_engine(config.privacy_engine, model, self.optimizer)
            if config.privacy_engine
            else None
        )

        self.scheduler: torch.optim.lr_scheduler = (
            create_scheduler(config.scheduler, self.optimizer)
            if config.scheduler
            else Scheduler()
        )
        self.sparsifier: Sparsifier = (
            create_sparsifier(config.sparsifier) if config.sparsifier else Sparsifier()
        )
        self.config = config

[docs]    @classmethod
    def from_config(cls, config: Config, model: torch.nn.Module, *args, **kwargs):
        return cls(config, model)


[docs]    @timing.time("Trainer.test")
    def test(self, test_iter, model, metric_reporter: MetricReporter):
        state = TrainingState(stage=Stage.TEST, model=model, epoch=1)
        if cuda.CUDA_ENABLED:
            state.model.cuda()
        state.model.eval()
        with torch.no_grad():
            return self.run_epoch(state, test_iter, metric_reporter)


[docs]    @timing.time("pre-training")
    def set_up_training(self, state: TrainingState, training_data: BatchIterator):
        if cuda.CUDA_ENABLED:
            state.model.cuda()
        state.scheduler.prepare(training_data, self.config.epochs)

        if cuda.DISTRIBUTED_WORLD_SIZE > 1:
            device_id = torch.cuda.current_device()
            state.model = DistributedModel(
                module=state.model,
                device_ids=[device_id],
                output_device=device_id,
                broadcast_buffers=False,
                find_unused_parameters=state.model.find_unused_parameters,
                process_group=distributed._round_robin_process_group,
            )
        state.start_time = time.time()

        if self.config.num_batches_per_epoch:
            # Set the training_data iterator to cycle, so it will never run out,
            # but rather after reaching the end will loop back to the beginning.
            training_data = cycle(training_data)
        return training_data


[docs]    @timing.time("zero gradients")
    def zero_grads(self, state):
        if state.stage != Stage.TRAIN:
            return
        state.optimizer.zero_grad()


[docs]    @timing.time("backprop")
    def backprop(self, state, loss):
        if state.stage != Stage.TRAIN:
            return

        with timing.time("loss.backward"):
            state.optimizer.backward(loss)


[docs]    @timing.time("optimizer")
    def optimizer_step(self, state):
        if state.stage != Stage.TRAIN:
            return

        try:
            grad_norm = state.optimizer.clip_grad_norm(
                self.config.max_clip_norm, state.model
            )
        except OverflowError as e:
            print(f"Gradient overflow. Skipping step, {e}")
            return None

        state.scheduler.step_batch()
        with timing.time("optimizer.step"):
            state.optimizer.step()

        state.step_counter += 1
        # grad_norm could be used to check grads sync in distributed training
        return grad_norm


[docs]    @timing.time("sparsifier")
    def sparsification_step(self, state):
        # sparsification only if sparifier is used
        if not self.config.sparsifier:
            return

        self.sparsifier.sparsify(state)


[docs]    def continue_training(self, state: TrainingState) -> bool:
        # Are we done?
        if state.epoch >= self.config.epochs:
            return False

        # Check whether the model has improved recently enough
        # Only do this if we're bothering to evaluate the model
        if self.config.do_eval and state.epochs_since_last_improvement >= (
            self.config.early_stop_after or float("inf")
        ):
            print(
                f"Worker {state.rank}: Eval metric hasn't changed for "
                + f"{state.epochs_since_last_improvement} epochs. Stopping now."
            )
            return False

        # Check whether we think the next epoch will put us over the configured
        # time limit.
        epochs_run = state.epoch + 1
        time_elapsed = time.time() - state.start_time
        mean_epoch_time = time_elapsed / epochs_run
        expected_next_epoch_time = time_elapsed + mean_epoch_time
        target_time_limit = (
            float("inf")
            if self.config.target_time_limit_seconds is None
            else self.config.target_time_limit_seconds
        )
        if expected_next_epoch_time > target_time_limit:
            print(
                f"Worker {state.rank}: Stopping training after {epochs_run} epochs "
                f"and {int(time_elapsed)} seconds, due to the target max training "
                f"time of {self.config.target_time_limit_seconds} seconds."
            )
            return False

        return True


[docs]    def move_state_dict_to_cpu(self, state_dict):
        for key, maybe_parameter in state_dict.items():
            if isinstance(maybe_parameter, torch.Tensor):
                state_dict[key] = maybe_parameter.cpu()
            else:
                self.move_state_dict_to_cpu(maybe_parameter)
        return state_dict


[docs]    def move_state_dict_to_gpu(self, state_dict):
        for key, maybe_parameter in state_dict.items():
            if isinstance(maybe_parameter, torch.Tensor):
                state_dict[key] = maybe_parameter.cuda()
            else:
                self.move_state_dict_to_gpu(maybe_parameter)
        return state_dict


[docs]    def update_best_model(
        self, state: TrainingState, train_config: PyTextConfig, eval_metric
    ):
        # This should be updated by all workers so they agree on when to stop training
        # when `early_stop_after` is specified.
        state.epochs_since_last_improvement = 0
        state.best_model_metric = eval_metric
        print(f"Found a better model!")

        # Only one worker should save checkpoints
        # unless doing iterative pruning
        if state.rank != 0 and not self.sparsifier.save_model_state_for_all_rank():
            return

        model_state = state.model.state_dict()
        # save to cpu to avoid multiple model copies in gpu memory
        if cuda.CUDA_ENABLED:
            self.move_state_dict_to_cpu(model_state)
        state.best_model_state = model_state


[docs]    @timing.time("save checkpoint")
    def save_checkpoint(self, state: TrainingState, train_config: PyTextConfig) -> str:
        # Only one worker should save checkpoints
        if state.rank != 0:
            return

        if train_config.save_module_checkpoints or train_config.save_all_checkpoints:
            # saves per-epoch sub-modules when save_all_checkpoints or
            # save_module_checkpoints is enabled
            state.model.save_modules(
                base_path=train_config.modules_save_dir, suffix=f"-ep{state.epoch}"
            )
        if state.epochs_since_last_improvement == 0:
            # state.epochs_since_last_improvement == 0 means found a better
            # model in current epoch, thus update best model's sub-modules
            state.model.save_modules(base_path=train_config.modules_save_dir)

        # next to add new config and implementation of frequency on checkpointing
        if train_config.save_all_checkpoints:
            return save(
                config=train_config,
                model=state.model,
                meta=None,
                tensorizers=None,
                training_state=state,
                identifier=str(state.epoch),
            )


[docs]    def load_best_model(self, state: TrainingState):
        if cuda.CUDA_ENABLED:
            # Move current model to CPU to avoid multiple models in GPU memory
            state.model.cpu()
            state.model.load_state_dict(state.best_model_state)
            # Move model back to GPU
            state.model.cuda()
        else:
            state.model.load_state_dict(state.best_model_state)


[docs]    def train(
        self,
        training_data: BatchIterator,
        eval_data: BatchIterator,
        model: Model,
        metric_reporter: MetricReporter,
        train_config: PyTextConfig,
        rank: int = 0,
    ) -> Tuple[torch.nn.Module, Any]:
        """
        Train and eval a model, the model states will be modified.
        Args:
            train_iter (BatchIterator): batch iterator of training data
            eval_iter (BatchIterator): batch iterator of evaluation data
            model (Model): model to be trained
            metric_reporter (MetricReporter): compute metric based on training
            output and report results to console, file.. etc
            train_config (PyTextConfig): training config
            training_result (Optional): only meaningful for Hogwild training. default
            is None
            rank (int): only used in distributed training, the rank of the current
            training thread, evaluation will only be done in rank 0

        Returns:
            model, best_metric: the trained model together with the best metric
        """
        state = TrainingState(
            model=model,
            optimizer=self.optimizer,
            scheduler=self.scheduler,
            sparsifier=self.sparsifier,
            privacy_engine=self.privacy_engine,
            rank=rank,
        )
        return self.train_from_state(
            state, training_data, eval_data, metric_reporter, train_config
        )


[docs]    @timing.time("Trainer.train_from_state")
    def train_from_state(
        self,
        state: TrainingState,
        training_data: BatchIterator,
        eval_data: BatchIterator,
        metric_reporter: MetricReporter,
        train_config: PyTextConfig,
    ) -> Tuple[torch.nn.Module, Any]:
        """
        Train and eval a model from a given training state will be modified.
        This function iterates epochs specified in config, and for each epoch do:

            1. Train model using training data, aggregate and report training results
            2. Adjust learning rate if scheduler is specified
            3. Evaluate model using evaluation data
            4. Calculate metrics based on evaluation results and select best model

        Args:
            training_state (TrainingState): contrains stateful information to be
            able to restore a training job
            train_iter (BatchIterator): batch iterator of training data
            eval_iter (BatchIterator): batch iterator of evaluation data
            model (Model): model to be trained
            metric_reporter (MetricReporter): compute metric based on training
                output and report results to console, file.. etc
            train_config (PyTextConfig): training config

        Returns:
            model, best_metric: the trained model together with the best metric
        """
        training_data = self.set_up_training(state, training_data)
        model = state.model
        rank = state.rank
        trainable_params = sum(
            p.numel() for p in state.model.parameters() if p.requires_grad
        )
        print(f"Model :{model}")
        print(f"Num trainable parameters: {trainable_params}")

        self.sparsifier.initialize(
            self, state, eval_data, metric_reporter, train_config
        )

        while self.continue_training(state):
            self.sparsifier.op_pre_epoch(self, state)
            state.epoch += 1
            state.epochs_since_last_improvement += 1
            lrs = learning_rates(state.optimizer)
            print(f"\nWorker {state.rank} starting epoch {state.epoch}")
            print(f"Learning rate(s): {', '.join(map(str, lrs))}")

            with timing.time("train epoch"):
                state.stage = Stage.TRAIN
                state.model.train()
                print(f"start training epoch {state.epoch}")
                epoch_data = training_data
                if self.config.num_batches_per_epoch:
                    # We want to limit the number of batches in the epoch;
                    # equivalent to epoch_data[:num_batches_per_epoch] for iterators.
                    # In this case we set the training data iterator to cycle earlier
                    # in the training process, so when it reaches the end it will
                    # loop back to the beginning.
                    epoch_data = itertools.islice(
                        epoch_data, self.config.num_batches_per_epoch
                    )
                self.run_epoch(state, epoch_data, metric_reporter)

            if not self.config.do_eval:
                continue

            with timing.time("eval epoch"):
                state.stage = Stage.EVAL
                model.eval(Stage.EVAL)
                print(f"start evaluating epoch {state.epoch}")
                with torch.no_grad():
                    eval_metric = self.run_epoch(state, eval_data, metric_reporter)

            # Step the learning rate scheduler(s)
            assert eval_metric is not None
            state.scheduler.step_epoch(
                metrics=metric_reporter.get_model_select_metric(eval_metric),
                epoch=state.epoch,
            )

            # Did we train a better model?
            better_model = metric_reporter.compare_metric(
                eval_metric, state.best_model_metric
            )
            if better_model:
                self.update_best_model(state, train_config, eval_metric)
            if better_model or train_config.save_all_checkpoints:
                self.save_checkpoint(state, train_config)

        if self.optimizer.finalize():
            should_update_model = True
            eval_metric = None
            if self.config.do_eval:
                state.stage = Stage.EVAL
                model.eval(Stage.EVAL)
                print(f"start evaluating finalized state")
                with torch.no_grad():
                    eval_metric = self.run_epoch(state, eval_data, metric_reporter)
                should_update_model = metric_reporter.compare_metric(
                    eval_metric, state.best_model_metric
                )
            if should_update_model:
                self.update_best_model(state, train_config, eval_metric)
            if should_update_model or train_config.save_all_checkpoints:
                self.save_checkpoint(state, train_config)
        # Only bother loading the best model for master worker
        if (
            rank == 0
            and state.best_model_state is not None
            and self.config.load_best_model_after_train
        ):
            self.load_best_model(state)

        return state.model, state.best_model_metric


[docs]    @timing.report_snapshot
    def run_epoch(
        self, state: TrainingState, data: BatchIterator, metric_reporter: MetricReporter
    ):
        # This method is due for some refactoring, pushing it off because it interacts
        # with the metric reporter too much. Much of the logic here either changes in
        # the NewTaskTrainer or should change with a better metric reporter design.
        report_metric = state.stage != Stage.TRAIN or self.config.report_train_metrics
        model = state.model
        samples = []
        is_data_empty = True

        """
        Sometimes, a batch of inputs is too large to fit into GPU, which has to
        be split into several micro-batches. However, to improve efficiency,
        it would be helpful to only apply params/gradients sync at original batch
        boundaries instead of micro-batch boundaries.
        num_accumulated_batches specified the number of accumulating gradients
        locally before sync gradients, total training_batch_size =
        train_batch_size x num_accumulated_batches and it will improve the system
        performance by reduce the total network transfer bytes.
        """
        for sample in enumerate(data):
            is_data_empty = False
            samples.append(sample)
            if (
                state.stage != Stage.TRAIN
                or len(samples) == self.config.num_accumulated_batches
            ):
                self.run_step(samples, state, metric_reporter, report_metric)
                samples = []
        if samples:
            self.run_step(samples, state, metric_reporter, report_metric)
            samples = []

        metrics = None
        if report_metric:
            if is_data_empty:
                error_msg = (
                    f"Trying to report metric for stage {state.stage}, but no data was "
                    "found. Either disable metric reporting for this stage, pass in "
                    "non-empty data, or see if data fields are misnamed (warnings "
                    "would appear in preceding stdout logs)."
                )
                raise ValueError(error_msg)

            with timing.time("report metrics"):
                metrics = metric_reporter.report_metric(
                    model,
                    state.stage,
                    state.epoch,
                    print_to_channels=(state.rank == 0),
                    optimizer=getattr(
                        state, "optimizer", None
                    ),  # optimizer is not present during test
                )
        else:
            metric_reporter._reset()

        if state.rank == 0 and self.config.sparsifier:
            current_sparsity = self.sparsifier.get_current_sparsity(state.model)
            print(f"sparsity in the model: {current_sparsity}")

        return metrics


[docs]    @timing.time("run_step")
    def run_step(
        self,
        samples: List[Any],
        state: TrainingState,
        metric_reporter: MetricReporter,
        report_metric: bool,
    ):
        sample_size = len(samples)
        assert sample_size <= self.config.num_accumulated_batches

        model = state.model
        self.zero_grads(state)
        for idx, (batch_id, (inputs, targets, context)) in enumerate(samples):
            with contextlib_ExitStack() as exit_stack:
                maybe_accumulate_gradients(exit_stack, model, idx, sample_size)
                # pass context to model to use in forward call if needed
                model.contextualize(context)
                with timing.time("model.forward"):
                    logits = model(*inputs)

                with timing.time("compute loss"):
                    loss = precision.maybe_float(
                        model.get_loss(logits, targets, context)
                    )
                    if BatchContext.IGNORE_LOSS in context:
                        loss *= 0
                    elif sample_size > 1:
                        # gradients averaged per batch and accumulated across samples.
                        # divide sample_size to let gradients averaged per example
                        loss = loss / sample_size

                self.backprop(state, loss)

            if report_metric:
                with timing.time("get pred"):
                    preds, scores = model.get_pred(
                        logits, targets, context, state.stage, *inputs
                    )

                with timing.time("add metrics"):
                    metric_reporter.add_batch_stats(
                        batch_id, preds, targets, scores, loss.item(), inputs, **context
                    )

            if batch_id % self.config.num_samples_to_log_progress == 0:
                print(
                    f"Running batch {batch_id} for epoch {state.epoch} \
                        in {state.stage} stage",
                    flush=True,
                )
        # update gradients after len(samples) forward & backward
        self.optimizer_step(state)
        with timing.time("add gradients"):
            if report_metric and state.stage == Stage.TRAIN:
                metric_reporter.add_gradients(state.model)
        self.sparsification_step(state)




[docs]class TaskTrainer(Trainer):
    __EXPANSIBLE__ = True

[docs]    class Config(Trainer.Config):
        """Make mypy happy"""


[docs]    @timing.time("run_step")
    def run_step(
        self,
        samples: List[Any],
        state: TrainingState,
        metric_reporter: MetricReporter,
        report_metric: bool,
    ):
        """Our run_step is a bit different, because we're wrapping the model forward
        call with model.train_batch, which arranges tensors and gets loss, etc.

        Whenever "samples" contains more than one mini-batch (sample_size > 1),
        we want to accumulate gradients locally and only call all-reduce in the
        last backwards pass.
        """
        sample_size = len(samples)
        assert sample_size <= self.config.num_accumulated_batches

        model = state.model
        self.zero_grads(state)
        for idx, (batch_id, (raw_batch, batch)) in enumerate(samples):
            with contextlib_ExitStack() as exit_stack:
                # enter ddp no_sync context and fp16 delay_scale context if needed
                maybe_accumulate_gradients(exit_stack, model, idx, sample_size)
                with timing.time("model.train_batch"):
                    loss, metric_data = model.train_batch(model, batch, state)
                    if sample_size > 1:
                        # gradients averaged per batch and accumulated across samples.
                        # divide sample_size to let gradients averaged per example
                        loss = loss / sample_size
                self.backprop(state, loss)

            if report_metric:
                with timing.time("add metrics"):
                    metric_reporter.add_batch_stats(
                        batch_id,
                        *metric_data,
                        # TODO merge this step into add_batch_stats once all data
                        # migration is done
                        **metric_reporter.batch_context(raw_batch, batch),
                    )
                if batch_id % self.config.num_samples_to_log_progress == 0:
                    metric_reporter.report_realtime_metric(state.stage)
        # update gradients after #len(samples) forward & backward
        self.optimizer_step(state)
        with timing.time("add gradients"):
            if report_metric and state.stage == Stage.TRAIN:
                metric_reporter.add_gradients(state.model)
        self.sparsification_step(state)


    def _prepare_scheduler(self, training_batches, scheduler=None):
        """Batch based schedulers require knowing the number of batches in
        the data. We're not supporting that yet with the Data api, need to figure out
        how to expose this info or restructure batch-based schedulers to not need it."""
        if scheduler.batch_based_schedulers:
            raise Exception("New tasks don't yet support batch-based scheduling")
        return scheduler





          

      

      

    

  

    
      
          
            
  Source code for pytext.trainers.training_state

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved


from typing import Any, Dict

from pytext.common.constants import Stage
from pytext.data.tensorizers import Tensorizer
from pytext.models.model import Model
from pytext.optimizer import Optimizer, PrivacyEngine
from pytext.optimizer.scheduler import Scheduler
from pytext.optimizer.sparsifiers.sparsifier import Sparsifier


[docs]class TrainingState:
    model: Model
    optimizer: Optimizer
    scheduler: Scheduler
    sparsifier: Sparsifier
    start_time: float
    privacy_engine: PrivacyEngine
    # epoch counter
    epoch: int = 0
    # step counter: each optimizer.step() increments step_counter
    step_counter: int = 0
    rank: int = 0
    stage: Stage = Stage.TRAIN
    epochs_since_last_improvement: int = 0
    best_model_state: Any = None
    best_model_metric: Any = None
    tensorizers: Dict[str, Tensorizer] = None

    def __init__(self, **kwargs):
        unknown_keys = kwargs.keys() - TrainingState.__annotations__.keys()
        if unknown_keys:
            raise TypeError(f"TrainingState unexpected attributes {unknown_keys}")
        vars(self).update(kwargs)





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.ascii_table

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools


[docs]def ordered_unique(sequence):
    seen = set()
    return [x for x in sequence if not (x in seen or seen.add(x))]



[docs]def ascii_table(
    data, human_column_names=None, footer=None, indentation="", alignments=()
):
    data = list(data)
    column_alignments = dict(alignments)
    columns = human_column_names or ordered_unique(itertools.chain.from_iterable(data))
    widths = {
        column: max(len(str(row.get(column))) for row in data) for column in columns
    }

    if human_column_names:
        for column, human in human_column_names.items():
            widths[column] = max(widths[column], len(human))

    if footer:
        for column, footer_value in footer.items():
            widths[column] = max(widths[column], len(footer_value))

    separator = "+" + "+".join("-" * (width + 2) for width in widths.values()) + "+"

    def format_row(row, alignment=None):
        alignments = {
            column: alignment or column_alignments.get(column, ">")
            for column in columns
        }
        return (
            "| "
            + " | ".join(
                format(row.get(column, ""), f"{alignments[column]}{width}")
                for column, width in widths.items()
            )
            + " |"
        )

    header = (
        (format_row(human_column_names, alignment="<"), separator)
        if human_column_names
        else ()
    )

    footer = (format_row(footer, alignment="<"), separator) if footer else ()

    return indentation + f"\n{indentation}".join(
        (separator, *header, *(format_row(row) for row in data), separator, *footer)
    )



[docs]def ascii_table_from_dict(dict, key_name, value_name, indentation=""):
    return ascii_table(
        [{"key": key, "value": value} for key, value in dict.items()],
        {"key": key_name, "value": value_name},
        indentation=indentation,
        alignments={"key": "<"},
    )





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.config_utils

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import json
import os
from importlib import import_module

from pytext.config import PyTextConfig, config_to_json
from pytext.config.config_adapter import upgrade_to_latest
from pytext.config.serialize import pytext_config_from_json
from pytext.utils.file_io import PathManager


[docs]class MockConfigLoader:
    def __init__(
        self,
        config_base_path: str,
        reset_paths: {str: str} = None,
        replace_paths: {str: str} = None,
    ):
        self.config_base_path = config_base_path
        self.reset_paths = reset_paths or {}
        self.replace_paths = replace_paths or {}

[docs]    def make_config(self, config_filename, disable_tensorboard=True):
        with PathManager.open(
            os.path.join(self.config_base_path, config_filename)
        ) as config_file:
            # load config json file into dict
            config_dict = json.load(config_file)
            if "config" in config_dict:
                config_dict = config_dict["config"]
            return self.make_config_from_dict(config_dict, disable_tensorboard)


[docs]    def make_config_from_dict(self, config, disable_tensorboard):
        # config is the path module name of the actual PyText config
        if isinstance(config, str):
            config = config_to_json(PyTextConfig, import_module(config).config)
        config = upgrade_to_latest(config)
        # Disable TensorBoard for integration tests
        if disable_tensorboard:
            config["use_tensorboard"] = False
        return self.disable_cuda(self.fix_paths(config))


[docs]    def disable_cuda(self, config):
        config["use_cuda_if_available"] = False
        if "distributed_world_size" in config:
            del config["distributed_world_size"]
        return config


[docs]    def fix_paths(self, config):
        if isinstance(config, str):
            for src, dest in self.replace_paths.items():
                config = config.replace(src, dest)
            return config
        elif isinstance(config, dict):
            return {key: self.fix_paths(value) for key, value in config.items()}
        elif isinstance(config, list):
            return [self.fix_paths(element) for element in config]
        else:
            return config






          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.cuda

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch


CUDA_ENABLED = False
DISTRIBUTED_WORLD_SIZE = 1


[docs]def Variable(data, *args, **kwargs):
    if CUDA_ENABLED:
        return torch.autograd.Variable(data.cuda(), *args, **kwargs)
    else:
        return torch.autograd.Variable(data, *args, **kwargs)



[docs]def var_to_numpy(v):
    return (v.cpu() if CUDA_ENABLED else v).data.numpy()



[docs]def zerovar(*size):
    return Variable(torch.zeros(*size))



[docs]def FloatTensor(*args):
    if CUDA_ENABLED:
        return torch.cuda.FloatTensor(*args)
    else:
        return torch.FloatTensor(*args)



[docs]def LongTensor(*args):
    if CUDA_ENABLED:
        return torch.cuda.LongTensor(*args)
    else:
        return torch.LongTensor(*args)



[docs]def GetTensor(tensor):
    if CUDA_ENABLED:
        return tensor.cuda()
    else:
        return tensor



[docs]def tensor(data, dtype):
    return torch.tensor(data, dtype=dtype, device=device())



[docs]def device():
    return "cuda:{}".format(torch.cuda.current_device()) if CUDA_ENABLED else "cpu"





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.data

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import builtins
import json
import os
import unicodedata
from typing import Any, List, Optional, Tuple


[docs]def simple_tokenize(s: str) -> List[str]:
    return s.split(" ")



[docs]def no_tokenize(s: Any) -> Any:
    return s



[docs]def get_substring_from_offsets(
    text: str, start: Optional[int], end: Optional[int], byte_offset: bool = True
) -> str:
    """
    Access substring of a text using byte offset, if the switch is turned on.
    Otherwise return substring as the usual text[start:end]
    """
    text = text.encode("utf8") if byte_offset else text
    out = text[start:end]
    return out.decode("utf8") if byte_offset else out



[docs]def byte_length(text: str) -> int:
    """
    Return the string length in term of byte offset
    """
    return len(text.encode("utf8"))



[docs]def char_offset_to_byte_offset(text: str, char_offset: int) -> int:
    """
    Convert a char offset to byte offset
    """
    return byte_length(text[:char_offset])



[docs]class Slot:
    B_LABEL_PREFIX = "B-"
    I_LABEL_PREFIX = "I-"
    NO_LABEL_SLOT = "NoLabel"

    def __init__(self, label: str, start: int, end: int) -> None:
        self.label = label
        self.start = start
        self.end = end

[docs]    def token_overlap(self, token_start, token_end):
        start = min(token_end, max(token_start, self.start))
        end = min(token_end, max(token_start, self.end))
        return end - start


[docs]    def token_label(self, use_bio_labels, token_start, token_end):
        token_label = self.NO_LABEL_SLOT
        token_overlap = self.token_overlap(token_start, token_end)

        if use_bio_labels:
            if token_start == self.start and token_overlap:
                token_label = self.b_label_name
            elif token_start > self.start and token_overlap:
                token_label = self.i_label_name
        else:
            if token_overlap:
                token_label = self.label
        return token_label


    @property
    def b_label_name(self):
        return "{}{}".format(self.B_LABEL_PREFIX, self.label)

    @property
    def i_label_name(self):
        return "{}{}".format(self.I_LABEL_PREFIX, self.label)

    def __repr__(self):
        return "{}:{}:{}".format(self.start, self.end, self.label)



[docs]def parse_slot_string(slots_field: str) -> List[Slot]:
    slots = slots_field.split(",") if slots_field is not None else []
    slot_list = []
    for slot in slots:
        slot_toks = slot.split(":", 2)
        if len(slot_toks) == 3:
            curr_slot = Slot(slot_toks[2], int(slot_toks[0]), int(slot_toks[1]))
            slot_list.append(curr_slot)
    return slot_list



[docs]def parse_token(
    utterance: str, token_range: List[int]
) -> List[Tuple[str, Tuple[int, int]]]:
    range_bounds = [
        (token_range[i], token_range[i + 1]) for i in range(0, len(token_range) - 1, 2)
    ]
    return [(utterance[s:e], (s, e)) for (s, e) in range_bounds]



[docs]def parse_json_array(json_text: str) -> List[str]:
    return json.loads(json_text)



# In order to process each field independently, we need to align slot labels
[docs]def align_slot_labels(
    token_ranges: List[Tuple[int, int]], slots_field: str, use_bio_labels: bool = False
):
    return " ".join(
        parse_and_align_slot_labels_list(token_ranges, slots_field, use_bio_labels)
    )



[docs]def parse_and_align_slot_labels_list(
    token_ranges: List[Tuple[int, int]], slots_field: str, use_bio_labels: bool = False
):
    slots_field = slots_field or ""
    slot_list = parse_slot_string(slots_field)

    token_labels = []
    for t_start, t_end in token_ranges:
        tok_label = Slot.NO_LABEL_SLOT
        max_overlap = 0
        for s in slot_list:
            curr_overlap = s.token_overlap(t_start, t_end)
            if curr_overlap > max_overlap:
                max_overlap = curr_overlap
                tok_label = s.token_label(use_bio_labels, t_start, t_end)
        token_labels.append(tok_label)
    return token_labels



[docs]class ResultRow:
    def __init__(self, name, metrics_dict):
        self.name = name
        for m_name, m_val in metrics_dict.items():
            setattr(self, m_name, m_val)



[docs]class ResultTable:
    def __init__(self, metrics, class_names, labels, preds):
        self.rows = []
        for i, class_n in enumerate(class_names):
            metrics_dict = {}
            metrics_dict["num_samples"] = int(metrics[3][i])
            metrics_dict["num_correct"] = sum(
                int(label) == i and int(label) == int(preds[j])
                for j, label in enumerate(labels)
            )
            metrics_dict["precision"] = metrics[0][i]
            metrics_dict["recall"] = metrics[1][i]
            metrics_dict["f1"] = metrics[2][i]
            self.rows.append(ResultRow(class_n, metrics_dict))



[docs]def strip_bio_prefix(label):
    if label.startswith(Slot.B_LABEL_PREFIX) or label.startswith(Slot.I_LABEL_PREFIX):
        label = label[len(Slot.B_LABEL_PREFIX) :]
    return label



[docs]def merge_token_labels_by_bio(token_ranges, labels):
    summary_list = []
    previous_B = None
    for i, label in enumerate(labels):
        # Take action only if the prefix is not i
        if not label.startswith(Slot.I_LABEL_PREFIX):
            # Label the previous chunk
            if previous_B is not None:
                begin = token_ranges[previous_B][0]
                end = token_ranges[i - 1][1]
                summary_list.append(
                    ":".join([str(begin), str(end), strip_bio_prefix(labels[i - 1])])
                )
            # Assign the begin location of new chunk
            if label.startswith(Slot.B_LABEL_PREFIX):
                previous_B = i
            else:  # label == Slot.NO_LABEL_SLOT
                previous_B = None

    # Take last token into account
    if previous_B is not None:
        begin = token_ranges[previous_B][0]
        end = token_ranges[-1][1]
        summary_list.append(
            ":".join([str(begin), str(end), strip_bio_prefix(labels[-1])])
        )

    return summary_list



[docs]def merge_token_labels_by_label(token_ranges, labels):
    # no bio prefix in labels
    begin = token_ranges[0][0]
    end = token_ranges[0][1]

    summary_list = []
    for i in range(1, len(labels)):
        # Extend
        if labels[i] == labels[i - 1] and labels[i] != Slot.NO_LABEL_SLOT:
            end = token_ranges[i][1]

        # Update and start new
        elif (
            (labels[i] != labels[i - 1])
            and (labels[i] != Slot.NO_LABEL_SLOT)
            and (labels[i - 1] != Slot.NO_LABEL_SLOT)
        ):
            summary_list.append(":".join([str(begin), str(end), labels[i - 1]]))
            begin = token_ranges[i][0]
            end = token_ranges[i][1]

        # Update and skip
        elif (
            (labels[i] != labels[i - 1])
            and (labels[i] == Slot.NO_LABEL_SLOT)
            and (labels[i - 1] != Slot.NO_LABEL_SLOT)
        ):
            summary_list.append(":".join([str(begin), str(end), labels[i - 1]]))

        # Skip
        elif (
            (labels[i] != labels[i - 1])
            and (labels[i] != Slot.NO_LABEL_SLOT)
            and (labels[i - 1] == Slot.NO_LABEL_SLOT)
        ):
            begin = token_ranges[i][0]
            end = token_ranges[i][1]

    # Take last token into account
    if labels[-1] != Slot.NO_LABEL_SLOT:
        summary_list.append(":".join([str(begin), str(end), labels[-1]]))

    return summary_list



[docs]def merge_token_labels_to_slot(token_ranges, labels, use_bio_label=True):
    # ensures that all labels, some of which may be SpecialToken tyeps,
    # are normalized to string for the metric reporter
    labels = [str(x) for x in labels]
    summary_list = (
        merge_token_labels_by_bio(token_ranges, labels)
        if use_bio_label
        else merge_token_labels_by_label(token_ranges, labels)
    )

    return ",".join(summary_list)



[docs]def is_number(string):
    try:
        float(string)
        return True
    except ValueError:
        pass

    try:
        unicodedata.numeric(string)
        return True
    except (TypeError, ValueError):
        pass

    return False



[docs]def unkify(token: str):
    res = "<unk>"
    for idx in range(len(token)):
        if token[idx].isdigit():
            res = "<unk>-NUM"

    return res





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.distributed

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from datetime import timedelta

import pytext.utils.cuda as cuda
import torch
import torch.distributed as dist_c10d


_round_robin_process_group = None


[docs]def dist_init(
    distributed_rank: int,
    world_size: int,
    init_method: str,
    device_id: int,
    backend: str = "nccl",
    gpu_streams: int = 1,
):
    """
    1. After spawn process per GPU, we want all workers to call init_process_group
    around the same time or times out.
    2. After dist_init, we want all workers to start calling all_reduce/barrier
    around the same time or NCCL timeouts.
    """
    global _round_robin_process_group

    if init_method and world_size > 1 and torch.cuda.is_available():
        # providing a large process group timeout to prevent errors during
        # initialization.
        dist_c10d.init_process_group(
            backend=backend,
            init_method=init_method,
            world_size=world_size,
            rank=distributed_rank,
            timeout=timedelta(minutes=90),
        )
        # calling all_reduce for synchronzing all workers
        dist_tensor = torch.tensor(
            [1], dtype=torch.float32, device="cuda:{}".format(device_id)
        )
        dist_c10d.all_reduce(dist_tensor)

        if gpu_streams >= 1:
            _round_robin_process_group = dist_c10d._round_robin_process_groups(
                [dist_c10d.new_group(backend=backend) for _ in range(gpu_streams)]
            )

            for _ in range(gpu_streams):
                dist_tensor = torch.tensor(
                    [1], dtype=torch.float32, device="cuda:{}".format(device_id)
                )
                _round_robin_process_group.allreduce(dist_tensor)
            print(f"Using {gpu_streams} GPU streams for gradient sync.")

        if distributed_rank != 0:
            suppress_output()



[docs]def suppress_output():
    import builtins as __builtin__

    builtin_print = __builtin__.print

    def print(*args, **kwargs):
        # force print the result when kwargs contains force and value is True
        if kwargs.pop("force", False):
            builtin_print(*args, **kwargs)

    __builtin__.print = print



[docs]def force_print(*args, **kwargs):
    if cuda.CUDA_ENABLED and cuda.DISTRIBUTED_WORLD_SIZE > 1:
        try:
            device_info = f" [device:{torch.cuda.current_device()}]"
            print(*args, device_info, **kwargs, force=True)
        except TypeError:
            pass
    else:
        print(*args, **kwargs)



[docs]def get_shard_range(dataset_size: int, rank: int, world_size: int):
    """
    In case dataset_size is not evenly divided by world_size, we need to pad
    one extra example in each shard
    shard_len = dataset_size // world_size + 1

    Case 1 rank < remainder: each shard start position is rank * shard_len

    Case 2 rank >= remainder: without padding, each shard start position is
    rank * (shard_len - 1) + remainder = rank * shard_len - (rank - remainder)
    But to make sure all shard have same size, we need to pad one extra example
    when rank >= remainder, so start_position = start_position - 1

    For example, dataset_size = 21, world_size = 8
    rank 0 to 4: [0, 1, 2], [3, 4, 5], [6, 7, 8], [9, 10, 11], [12, 13, 14]
    rank 5 to 7: [14, 15, 16], [16, 17, 18], [18, 19, 20]
    """
    remainder = dataset_size % world_size
    shard_len = dataset_size // world_size

    if remainder == 0:
        shard_offset = rank * shard_len
    else:
        # take one extra when dataset_size is not evenly divided by world_size
        shard_len += 1
        shard_offset = rank * shard_len - max(0, rank + 1 - remainder)
    shard_end = shard_offset + shard_len - 1

    return (shard_offset, shard_end)





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.documentation

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from enum import Enum
from inspect import getmembers, isclass, isfunction
from sys import modules
from typing import Union

import torch
from pytext.config.component import Component, get_component_name
from pytext.config.pytext_config import ConfigBase
from pytext.models.module import Module


ROOT_CONFIG = "PyTextConfig"


[docs]def get_class_members_recursive(obj):
    """Find all the field names for a given class and their default value."""
    ret = dict(vars(obj.Config if hasattr(obj, "Config") else obj))
    for b in getattr(obj, "__bases__", []):
        # Only pytext configs.
        # Exclude Module because it adds load_path and save_path.
        if b.__module__.startswith("pytext") and b is not Module:
            for k, v in get_class_members_recursive(b).items():
                # Add missing members, don't override subclass with super
                if k not in ret:
                    ret[k] = v
    return ret



[docs]def get_config_fields(obj):
    """
    Return a dict of config help for this object, where:
    - key: config name
    - value: (default, type, options)

        - default: default value for this key if not specified
        - type: type for this config value, as a string
        - options: possible values for this config, only if type = Union

    If the type is "Union", the options give the lists of class names that
    are possible, and the default is one of those class names.
    """
    ret = {}
    members = get_class_members_recursive(obj)
    # Add fields with type by no default value
    typed_members = [k for k in members.get("__annotations__", {})]
    for k in typed_members:
        if k not in members:
            members[k] = None
    if issubclass(obj.__class__, Enum):
        opt = members.get("_member_names_")
        if opt is not None:
            typing = obj.__name__
            ret[typing] = (opt[0], typing, set(opt))
            return ret
        else:
            return obj

    for k, v in sorted(members.items()):
        if k.startswith("_"):
            continue
        typing = members.get("__annotations__", {}).get(k)
        if issubclass(type(v), Enum):
            ret[k] = (v._name_, typing, set(type(v)._member_names_))
        elif not typing:
            if not isfunction(v):
                ret[k] = (v, None, None)
        # type(Union) changed from Py3.6 to 3.7
        elif hasattr(typing, "__origin__") and typing.__origin__ == Union:
            options = set()
            for t in typing.__args__:
                options.add(get_component_name(t))
            ret[k] = (v, None, options)
        else:
            ret[k] = (v, get_component_name(typing), None)
    return ret



[docs]def pretty_print_config_class(obj):
    """Pretty-print the fields of one object."""
    parent_class_name = ""
    if hasattr(obj, "__bases__"):
        parent_classes = (b.__name__ for b in obj.__bases__)
        parent_class_name = ", ".join(parent_classes)
        print(f"=== {obj.__module__}.{obj.__name__} ({parent_class_name}) ===")
    else:
        print(f"=== {obj.__module__}.{obj.__name__} ===")
    if obj.__doc__:
        print(f'"""\n{obj.__doc__.strip()}\n"""')

    config_help = get_config_fields(obj)
    if issubclass(obj, Enum):
        for k, v in config_help.items():
            default, typing, options = v
            print(f"    {k}: ({typing})")
            for o in options:
                print(f"         {o}")
        return

    for k, v in config_help.items():
        default, typing, options = v
        if hasattr(default, "__module__"):
            default_value = get_component_name(default)
        else:
            default_value = default

        if typing and options:  # Enum
            print(f"    {k}: ({typing.__name__})")
            for o in options:
                if o == default_value:
                    print(f"         {o} (default)")
                else:
                    print(f"         {o}")
        elif options:  # Union
            print(f"    {k}: (one of)")
            for o in options:
                if o == default_value:
                    print(f"         {o} (default)")
                else:
                    print(f"         {o}")
        elif default and typing:
            print(f"    {k}: {typing} = {default_value}")
        elif default:
            print(f"    {k} = {default_value}")
        elif typing:
            print(f"    {k}: {typing}")
        else:
            print(f"    {k} = null")



[docs]def get_subclasses(
    klass, stop_classes=(Module, Component, torch.nn.modules.module.Module)
):
    ret = set()

    def add_subclasses(k):
        for b in k.__bases__:
            if b not in stop_classes:
                ret.add(b)
                add_subclasses(b)

    add_subclasses(klass)
    return ret



[docs]def find_config_class(class_name):
    """
    Return the set of PyText classes matching that name.
    Handles fully-qualified `class_name` including module.
    """
    module_part = None
    if "." in class_name:
        m = class_name.split(".")
        class_name = m[-1]
        module_part = ".".join(m[:-1])

    ret = set()
    for _, mod in list(modules.items()):
        try:
            for name, obj in getmembers(mod, isclass):
                if name == class_name and any(
                    base.__module__.startswith("pytext.")
                    for base in get_subclasses(obj, (object,))
                ):
                    if not module_part or obj.__module__ == module_part:
                        ret.add(obj)
        except (ModuleNotFoundError, TypeError):
            continue
    return ret



[docs]def replace_components(root, component, base_class):
    """
    Recursively look at all fields in config to find where `component` would fit.
    This is used to change configs so that they don't use default values.
    Return the chain of field names, from child to parent.
    """
    for k, v in get_config_fields(root).items():
        default, _, options = v
        if options and component in options:
            return [k]
        else:
            v_comp_name = get_component_name(default)
            v_comp_obj = next(iter(find_config_class(v_comp_name)), None)
            if v_comp_obj:
                found = replace_components(v_comp_obj, component, base_class)
                if found:
                    found.append(k)
                    return found

                # Not found in options, try to match base classes
                bases = get_subclasses(v_comp_obj)
                bases.add(v_comp_obj)
                if base_class & set(bases):
                    return [k]





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.embeddings

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import os
import time
from typing import Dict, List  # noqa: F401

import numpy as np
import torch
from pytext.common.constants import PackageFileName
from pytext.config.field_config import EmbedInitStrategy
from pytext.utils.file_io import PathManager
from pytext.utils.path import get_absolute_path


[docs]class PretrainedEmbedding(object):
    """
    Utility class for loading/caching/initializing word embeddings
    """

    def __init__(
        self,
        embeddings_path: str = None,
        lowercase_tokens: bool = True,
        skip_header: bool = True,
        delimiter: str = " ",
    ) -> None:
        self.lowercase_tokens = lowercase_tokens
        if embeddings_path:
            embeddings_path = get_absolute_path(embeddings_path)
            if PathManager.isdir(embeddings_path):
                serialized_embed_path = os.path.join(
                    embeddings_path, PackageFileName.SERIALIZED_EMBED
                )
                raw_embeddings_path = os.path.join(
                    embeddings_path, PackageFileName.RAW_EMBED
                )
            elif PathManager.isfile(embeddings_path):
                serialized_embed_path = ""
                raw_embeddings_path = embeddings_path
            else:
                raise FileNotFoundError(
                    f"{embeddings_path} not found. Can't load pretrained embeddings."
                )

            if PathManager.isfile(serialized_embed_path):
                try:
                    self.load_cached_embeddings(serialized_embed_path)
                except Exception:
                    print("Failed to load cached embeddings, loading the raw file.")
                    self.load_pretrained_embeddings(
                        raw_embeddings_path,
                        lowercase_tokens=lowercase_tokens,
                        skip_header=skip_header,
                        delimiter=delimiter,
                    )
            else:
                self.load_pretrained_embeddings(
                    raw_embeddings_path,
                    lowercase_tokens=lowercase_tokens,
                    skip_header=skip_header,
                    delimiter=delimiter,
                )
        else:
            self.embed_vocab = []  # type: List[str]
            self.stoi = {}  # type: Dict[str, int]
            self.embedding_vectors = None  # type: torch.Tensor

[docs]    def filter_criteria(self, token: str) -> bool:
        return True


[docs]    def normalize_token(self, token: str) -> str:
        """
        Apply normalizations to the input token for the
        embedding space
        """
        if self.lowercase_tokens:
            # lowercase here so that returned matrix doesn't contain
            # the same token twice (lower and upper cases).
            return token.lower()
        else:
            return token


[docs]    def load_pretrained_embeddings(
        self,
        raw_embeddings_path: str,
        append: bool = False,
        dialect: str = None,
        lowercase_tokens: bool = True,
        skip_header: bool = True,
        delimiter: str = " ",
    ) -> None:
        """
        Loading raw embeddings vectors from file in the format:
        num_words dim
        word_i v0, v1, v2, ...., v_dim
        word_2 v0, v1, v2, ...., v_dim
        ....
        Optionally appends _dialect to every token in the vocabulary
        (for XLU embeddings).
        """
        chunk_vocab = []

        def iter_parser(
            skip_header: int = 0, delimiter: str = " ", dtype: type = np.float32
        ):
            """Iterator to load numpy 1-d array from multi-row text file,
            where format is assumed to be:
                word_i v0, v1, v2, ...., v_dim
                word_2 v0, v1, v2, ...., v_dim
            The iterator will omit the first column (vocabulary) and via closure
            store values into the 'chunk_vocab' list.
            """
            tokens = set()
            # PathManager doesn't support errors="backslashreplace"
            # if there are encoding errors, it has to be handled explicitly
            # http://python-notes.curiousefficiency.org/en/latest/python3/text_file_processing.html#unicode-error-handlers
            with PathManager.open(raw_embeddings_path, "r") as txtfile:
                for _ in range(skip_header):
                    next(txtfile)
                for line in txtfile:
                    split_line = line.rstrip("\r\n ").split(delimiter)
                    token = split_line[0]
                    token = self.normalize_token(token)
                    if token not in tokens and self.filter_criteria(token):
                        chunk_vocab.append(token)
                        for item in split_line[1:]:
                            yield dtype(item)

        t = time.time()
        skip_header = 1 if skip_header else 0
        embed_array = np.fromiter(
            iter_parser(skip_header=skip_header, delimiter=delimiter), dtype=np.float32
        )
        embed_matrix = embed_array.reshape((len(chunk_vocab), -1))
        print("Rows loaded: ", embed_matrix.shape[0], "; Time: ", time.time() - t, "s.")

        if not append:
            self.embed_vocab = []
            self.stoi = {}

        if dialect is not None:
            chunk_vocab = [append_dialect(word, dialect) for word in chunk_vocab]

        self.embed_vocab.extend(chunk_vocab)
        self.stoi = {word: i for i, word in enumerate(chunk_vocab)}

        if append and self.embedding_vectors is not None:
            self.embedding_vectors = torch.cat(
                (self.embedding_vectors, torch.Tensor(embed_matrix))
            )
        else:
            self.embedding_vectors = torch.Tensor(embed_matrix)


[docs]    def cache_pretrained_embeddings(self, cache_path: str) -> None:
        """
        Cache the processed embedding vectors and vocab to a file for faster
        loading
        """
        t = time.time()
        print("loading cached pretrained embedding")
        with PathManager.open(cache_path, "wb") as f:
            torch.save((self.embed_vocab, self.stoi, self.embedding_vectors), f)
        print(
            f"Embedding loaded: {self.embedding_vectors.size()} in {time.time() - t} s."
        )


[docs]    def load_cached_embeddings(self, cache_path: str) -> None:
        """
        Load cached embeddings from file
        """
        with PathManager.open(cache_path, "rb") as f:
            self.embed_vocab, self.stoi, self.embedding_vectors = torch.load(f)


[docs]    def initialize_embeddings_weights(
        self,
        str_to_idx: Dict[str, int],
        unk: str,
        embed_dim: int,
        init_strategy: EmbedInitStrategy,
    ) -> torch.Tensor:
        """
        Initialize embeddings weights of shape (len(str_to_idx), embed_dim) from the
        pretrained embeddings vectors. Words that are not in the pretrained
        embeddings list will be initialized according to `init_strategy`.
        :param str_to_idx: a dict that maps words to indices that the model expects
        :param unk: unknown token
        :param embed_dim: the embeddings dimension
        :param init_strategy: method of initializing new tokens
        :returns: a float tensor of dimension (vocab_size, embed_dim)
        """
        pretrained_embeds_weight = torch.Tensor(len(str_to_idx), embed_dim)

        if init_strategy == EmbedInitStrategy.RANDOM:
            pretrained_embeds_weight.normal_(0, 1)
        elif init_strategy == EmbedInitStrategy.ZERO:
            pretrained_embeds_weight.fill_(0.0)
        else:
            raise ValueError(
                "Unknown embedding initialization strategy '{}'".format(init_strategy)
            )

        if self.embedding_vectors is not None and self.embed_vocab is not None:
            assert (
                pretrained_embeds_weight.shape[-1] == self.embedding_vectors.shape[-1]
            ), f"shape of pretrained_embeds_weight {pretrained_embeds_weight.shape[-1]} \
            and embedding_vectors {self.embedding_vectors.shape[-1]} doesn't match!"
        unk_idx = str_to_idx[unk]
        oov_count = 0
        for word, idx in str_to_idx.items():
            if word in self.stoi and idx != unk_idx:
                pretrained_embeds_weight[idx] = self.embedding_vectors[self.stoi[word]]
            else:
                oov_count += 1
        print(
            f"{oov_count}/{len(str_to_idx)} tokens were found out of "
            f"pretrained embedding vocabulary"
        )
        return pretrained_embeds_weight




[docs]def append_dialect(word: str, dialect: str) -> str:
    if word.endswith("-{}".format(dialect)):
        return word
    else:
        return f"{word}-{dialect}"





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.file_io

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import contextlib
import math
import os

# keep PathManager here for more flexibility until PathManager becomes more mature
# in case we want some hacks in PathManager, we can do it here without updating
# the import everywhere in PyText
# TODO: @stevenliu use PathManagerFactory after it's released to PyPI
from iopath.common.file_io import HTTPURLHandler, PathManager as PathManagerBase


PathManager = PathManagerBase()


[docs]def register_http_url_handler():
    """
    support reading file from url starting with "http://", "https://", "ftp://"
    """
    PathManager.register_handler(HTTPURLHandler(), allow_override=True)



[docs]def chunk_file(file_path, chunks, work_dir):
    """Splits a large file by line into number of chunks and writes them into work_dir"""
    with PathManager.open(file_path) as fin:
        num_lines = sum(1 for line in fin)

    chunk_size = math.ceil(num_lines / chunks)
    output_file_paths = []
    with contextlib.ExitStack() as stack:
        fin = stack.enter_context(PathManager.open(file_path))
        for i, line in enumerate(fin):
            if not i % chunk_size:
                file_split = "{}.chunk_{}".format(
                    os.path.join(work_dir, os.path.basename(file_path)), i // chunk_size
                )
                output_file_paths.append(file_split)
                fout = stack.enter_context(open(file_split, "w"))
            fout.write("{}\n".format(line.strip()))

    return output_file_paths





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.label

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Dict

import torch
from pytext.utils.cuda import tensor


[docs]def get_label_weights(vocab_dict: Dict[str, int], label_weights: Dict[str, float]):
    # prune the label_weights to remove the labels that do not exist in the dataset
    pruned_label_weights = {
        vocab_dict[k]: v for (k, v) in label_weights.items() if k in vocab_dict
    }
    if len(pruned_label_weights) != len(label_weights):
        filtered_labels = [k for k in label_weights if k not in vocab_dict]
        print(
            f"Warning: these labels are filtered from original label weights \
            {filtered_labels}"
        )
    if len(pruned_label_weights) == 0:
        return None

    # All unspecified classes will get a weight of 1
    weights_tensor = [1] * len(vocab_dict)
    for k, v in pruned_label_weights.items():
        weights_tensor[k] = v
    return tensor(weights_tensor, dtype=torch.float)





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.lazy

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import functools
from typing import Tuple

import torch
from torch import nn


[docs]class lazy_property(object):
    """
    More or less copy-pasta: http://stackoverflow.com/a/6849299
    Meant to be used for lazy evaluation of an object attribute.
    property should represent non-mutable data, as it replaces itself.
    """

    def __init__(self, fget):
        self._fget = fget
        self.__doc__ = fget.__doc__
        self.__name__ = fget.__name__

    def __get__(self, obj, obj_cls_type):
        if obj is None:
            return None
        value = self._fget(obj)
        setattr(obj, self.__name__, value)
        return value



[docs]class UninitializedLazyModuleError(Exception):
    """A lazy module was used improperly."""



[docs]class Infer:
    """A value which can be inferred from a forward pass. Infer objects should
    be passed as arguments or keyword arguments to Lazy objects; see Lazy
    documentation for more details.
    """

    def __init__(self, resolve_fn):
        """resolve_fn is called by Lazy on the arguments of the first forward pass
        to the Lazy module, and the Infer object will be replaced in the call by the
        output of this function. It should have the same signature as the
        Lazy-wrapped Module's forward function."""
        self.resolve = resolve_fn

[docs]    @classmethod
    def dimension(cls, dim):
        """A helper for creating Infer arguments looking at specific dimensions."""
        return cls(lambda input: input.size()[dim])




[docs]class Lazy(nn.Module):
    """
    A module which is able to infer some of its parameters from the inputs to
    its first forward pass. Lazy wraps any other nn.Module, and arguments can be passed
    that will be used to construct that wrapped Module after the first forward pass.
    If any of these arguments are Infer objects, those arguments will be replaced by
    calling the callback of the Infer object on the forward pass input.

    For instance,
    >>> Lazy(nn.Linear, Infer(lambda input: input.size(-1)), 4)
    Lazy()

    takes its in_features dimension from the last dimension of the input to its forward
    pass. This can be simplified to

    >>> Lazy(nn.Linear, Infer.dimension(-1), 4)

    or a partial can be created, for instance

    >>> LazyLinear = Lazy.partial(nn.Linear, Infer.dimension(-1))
    >>> LazyLinear(4)
    Lazy()

    Finally, these Lazy objects explicitly forbid treating themselves normally;
    they must instead be replaced by calling `init_lazy_modules`
    on your model before training. For instance,

    >>> ll = lazy.Linear(4)
    >>> seq = nn.Sequential(ll)
    >>> seq
    Sequential(
        0: Lazy(),
    )
    >>> init_lazy_modules(seq, torch.rand(1, 2)
    Sequential(
        0: Linear(in_features=2, out_features=4, bias=True)
    )
    """

    def __init__(self, module_class, *args, **kwargs):
        super().__init__()
        self._module = None
        self._module_class = module_class
        self._args = args
        self._kwargs = kwargs

[docs]    @classmethod
    def partial(cls, module_class, *args, **kwargs):
        return functools.partial(cls, module_class, *args, **kwargs)


    @property
    def _parameters(self):
        raise UninitializedLazyModuleError(
            "Must call init_lazy_modules before getting parameters"
        )

    @_parameters.setter
    def _parameters(self, value):
        return None

    def __setattr__(self, name, value):
        return object.__setattr__(self, name, value)

[docs]    def forward(self, *args, **kwargs):
        if not self._module:
            constructor_args = [
                (arg if not isinstance(arg, Infer) else arg.resolve(*args, **kwargs))
                for arg in self._args
            ]
            constructor_kwargs = {
                key: arg if not isinstance(arg, Infer) else arg.resolve(*args, **kwargs)
                for key, arg in self._kwargs.items()
            }
            self._module = self._module_class(*constructor_args, **constructor_kwargs)
        return self._module(*args, **kwargs)


[docs]    def resolve(self):
        """Must make a call to forward before calling this function; returns the
        full nn.Module object constructed using inferred arguments/dimensions."""
        if not self._module:
            raise UninitializedLazyModuleError(
                "Must call forward before calling resolve on a lazy module"
            )
        return self._module




[docs]def replace_lazy_modules(module):
    if isinstance(module, Lazy):
        module = module.resolve()
    children = list(module.named_children())
    for name, child in children:
        module.add_module(name, replace_lazy_modules(child))
    return module



[docs]def init_lazy_modules(
    module: nn.Module, dummy_input: Tuple[torch.Tensor, ...]
) -> nn.Module:
    """Finalize an nn.Module which has Lazy components. This will both mutate internal
    modules which have Lazy elements, and return a new non-lazy nn.Module (in case
    the top-level module itself is Lazy).

    Args:
        module: An nn.Module which may be lazy or contain Lazy subcomponents
        dummy_input: module is called with this input to ensure that Lazy subcomponents
            have been able to infer any parameters they need
    Returns:
        The full nn.Module object constructed using inferred arguments/dimensions.
    """
    module(*dummy_input)
    return replace_lazy_modules(module)



Linear = Lazy.partial(nn.Linear, Infer.dimension(-1))
LayerNorm = Lazy.partial(nn.LayerNorm, Infer.dimension(-1))
Conv1d = Lazy.partial(nn.Conv1d, Infer.dimension(-2))




          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.loss

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import numpy
import torch

from .cuda import FloatTensor


[docs]def range_to_anchors_and_delta(precision_range, num_anchors):
    """Calculates anchor points from precision range.

    Args:
        precision_range: an interval (a, b), where 0.0 <= a <= b <= 1.0
        num_anchors: int, number of equally spaced anchor points.

    Returns:
        precision_values: A `Tensor` of [num_anchors] equally spaced values
            in the interval precision_range.

        delta: The spacing between the values in precision_values.

    Raises:
        ValueError: If precision_range is invalid.
    """
    # Validate precision_range.
    if len(precision_range) != 2:
        raise ValueError(
            "length of precision_range (%d) must be 2" % len(precision_range)
        )
    if not 0 <= precision_range[0] <= precision_range[1] <= 1:
        raise ValueError(
            "precision values must follow 0 <= %f <= %f <= 1"
            % (precision_range[0], precision_range[1])
        )

    # Sets precision_values uniformly between min_precision and max_precision.
    precision_values = numpy.linspace(
        start=precision_range[0], stop=precision_range[1], num=num_anchors + 1
    )[1:]

    delta = (precision_range[1] - precision_range[0]) / num_anchors
    return FloatTensor(precision_values), delta



[docs]def build_class_priors(
    labels,
    class_priors=None,
    weights=None,
    positive_pseudocount=1.0,
    negative_pseudocount=1.0,
):
    """build class priors, if necessary.
    For each class, the class priors are estimated as
    (P + sum_i w_i y_i) / (P + N + sum_i w_i),
    where y_i is the ith label, w_i is the ith weight, P is a pseudo-count of
    positive labels, and N is a pseudo-count of negative labels.

    Args:
        labels: A `Tensor` with shape [batch_size, num_classes].
            Entries should be in [0, 1].
        class_priors: None, or a floating point `Tensor` of shape [C]
            containing the prior probability of each class (i.e. the fraction of the
            training data consisting of positive examples). If None, the class
            priors are computed from `targets` with a moving average.
        weights: `Tensor` of shape broadcastable to labels, [N, 1] or [N, C],
            where `N = batch_size`, C = num_classes`
        positive_pseudocount: Number of positive labels used to initialize the class
            priors.
        negative_pseudocount: Number of negative labels used to initialize the class
            priors.
    Returns:
        class_priors: A Tensor of shape [num_classes] consisting of the
          weighted class priors, after updating with moving average ops if created.
    """
    if class_priors is not None:
        return class_priors

    N, C = labels.size()

    weighted_label_counts = (weights * labels).sum(0)

    weight_sum = weights.sum(0)

    class_priors = torch.div(
        weighted_label_counts + positive_pseudocount,
        weight_sum + positive_pseudocount + negative_pseudocount,
    )

    return class_priors



[docs]def weighted_hinge_loss(labels, logits, positive_weights=1.0, negative_weights=1.0):
    """
    Args:
        labels: one-hot representation `Tensor` of shape broadcastable to logits
        logits: A `Tensor` of shape [N, C] or [N, C, K]
        positive_weights: Scalar or Tensor
        negative_weights: same shape as positive_weights
    Returns:
        3D Tensor of shape [N, C, K], where K is length of positive weights
        or 2D Tensor of shape [N, C]
    """
    positive_weights_is_tensor = torch.is_tensor(positive_weights)
    negative_weights_is_tensor = torch.is_tensor(negative_weights)

    # Validate positive_weights and negative_weights
    if positive_weights_is_tensor ^ negative_weights_is_tensor:
        raise ValueError(
            "positive_weights and negative_weights must be same shape Tensor "
            "or both be scalars. But positive_weight_is_tensor: %r, while "
            "negative_weight_is_tensor: %r"
            % (positive_weights_is_tensor, negative_weights_is_tensor)
        )

    if positive_weights_is_tensor and (
        positive_weights.size() != negative_weights.size()
    ):
        raise ValueError(
            "shape of positive_weights and negative_weights "
            "must be the same! "
            "shape of positive_weights is {0}, "
            "but shape of negative_weights is {1}"
            % (positive_weights.size(), negative_weights.size())
        )

    # positive_term: Tensor [N, C] or [N, C, K]
    positive_term = (1 - logits).clamp(min=0) * labels
    negative_term = (1 + logits).clamp(min=0) * (1 - labels)

    if positive_weights_is_tensor and positive_term.dim() == 2:
        return (
            positive_term.unsqueeze(-1) * positive_weights
            + negative_term.unsqueeze(-1) * negative_weights
        )
    else:
        return positive_term * positive_weights + negative_term * negative_weights



[docs]def true_positives_lower_bound(labels, logits, weights):
    """
    true_positives_lower_bound defined in paper:
    "Scalable Learning of Non-Decomposable Objectives"

    Args:
        labels: A `Tensor` of shape broadcastable to logits.
        logits: A `Tensor` of shape [N, C] or [N, C, K].
            If the third dimension is present,
            the lower bound is computed on each slice [:, :, k] independently.
        weights: Per-example loss coefficients, with shape [N, 1] or [N, C]

    Returns:
        A `Tensor` of shape [C] or [C, K].
    """
    # A `Tensor` of shape [N, C] or [N, C, K]
    loss_on_positives = weighted_hinge_loss(labels, logits, negative_weights=0.0)

    weighted_loss_on_positives = (
        weights.unsqueeze(-1) * (labels - loss_on_positives)
        if loss_on_positives.dim() > weights.dim()
        else weights * (labels - loss_on_positives)
    )
    return weighted_loss_on_positives.sum(0)



[docs]def false_postives_upper_bound(labels, logits, weights):
    """
    false_positives_upper_bound defined in paper:
    "Scalable Learning of Non-Decomposable Objectives"

    Args:
        labels: A `Tensor` of shape broadcastable to logits.
        logits: A `Tensor` of shape [N, C] or [N, C, K].
            If the third dimension is present,
            the lower bound is computed on each slice [:, :, k] independently.
        weights: Per-example loss coefficients, with shape broadcast-compatible with
            that of `labels`. i.e. [N, 1] or [N, C]

    Returns:
        A `Tensor` of shape [C] or [C, K].
    """
    loss_on_negatives = weighted_hinge_loss(labels, logits, positive_weights=0)

    weighted_loss_on_negatives = (
        weights.unsqueeze(-1) * loss_on_negatives
        if loss_on_negatives.dim() > weights.dim()
        else weights * loss_on_negatives
    )
    return weighted_loss_on_negatives.sum(0)



[docs]class LagrangeMultiplier(torch.autograd.Function):
[docs]    @staticmethod
    def forward(ctx, input):
        ctx.save_for_backward(input)
        return input.clamp(min=0)


[docs]    @staticmethod
    def backward(ctx, grad_output):
        return grad_output.neg()




[docs]def lagrange_multiplier(x):
    return LagrangeMultiplier.apply(x)





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.meter

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import time


[docs]class Meter:
    def __init__(self):
        self.reset()

[docs]    def reset(self):
        raise NotImplementedError


[docs]    def update(self, val=1):
        raise NotImplementedError


    @property
    def avg(self):
        return 0



[docs]class TimeMeter(Meter):
    """Computes the average occurrence of some event per second"""

[docs]    def reset(self):
        self.start = time.time()
        self.n = 0


[docs]    def update(self, val=1):
        self.n += val


    @property
    def avg(self):
        return self.n / self.elapsed_time

    @property
    def elapsed_time(self):
        return time.time() - self.start





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.mobile_onnx

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import itertools

import numpy as np
import onnx
import torch
from caffe2.python import core, utils, workspace
from caffe2.python.onnx import backend as caffe2_backend
from pytext.utils.onnx import convert_caffe2_blob_name


[docs]def create_context(init_net):
    workspace.ResetWorkspace()
    assert workspace.RunNetOnce(init_net)



[docs]def pytorch_to_caffe2(
    model,
    export_input,
    external_input_names,
    output_names,
    export_path,
    export_onnx_path=None,
):
    num_tensors = 0
    for inp in export_input:
        num_tensors += len(inp) if isinstance(inp, (tuple, list)) else 1
    assert len(external_input_names) == num_tensors
    all_input_names = external_input_names[:]
    for name, _ in model.named_parameters():
        all_input_names.append(name)
    # export the pytorch model to ONNX
    if export_onnx_path:
        print(f"Saving onnx model to: {export_onnx_path}")
    else:
        export_onnx_path = export_path
    model.eval()
    with torch.no_grad():
        torch.onnx.export(
            model,
            export_input,
            export_onnx_path,
            input_names=all_input_names,
            output_names=output_names,
            export_params=True,
        )
    onnx_model = onnx.load(export_onnx_path)
    onnx.checker.check_model(onnx_model)
    # split onnx model into init_net and predict_net
    init_net, predict_net = caffe2_backend.Caffe2Backend.onnx_graph_to_caffe2_net(
        onnx_model
    )
    return (init_net, predict_net)



[docs]def add_feats_numericalize_ops(init_net, predict_net, vocab_map, input_names):
    init_net, final_predict_net, final_input_names = get_numericalize_net(
        init_net, predict_net, vocab_map, input_names
    )

    create_context(init_net)
    init_net = init_net.Proto()
    final_predict_net.Proto().op.extend(predict_net.op)
    predict_net = final_predict_net.Proto()
    return (init_net, predict_net, final_input_names)



[docs]def get_numericalize_net(init_net, predict_net, vocab_map, input_names):
    init_net = core.Net(init_net)
    final_input_names = input_names.copy()

    create_context(init_net)
    vocab_indices = create_vocab_indices_map(init_net, vocab_map)

    final_predict_net = core.Net(predict_net.name + "_processed")
    final_inputs = set(
        {ext_input for ext_input in input_names if ext_input not in vocab_map.keys()}
    )

    for ext_input in final_inputs:
        final_predict_net.AddExternalInput(ext_input)

    # add external_input and external_output from init_net
    init_net_proto = init_net.Proto()
    items = set(
        {
            item
            for item in itertools.chain(
                init_net_proto.external_input, init_net_proto.external_output
            )
        }
    )
    for item in items:
        final_predict_net.AddExternalInput(item)

    for feat in vocab_map.keys():
        raw_input_blob = final_predict_net.AddExternalInput(
            convert_caffe2_blob_name(feat)
        )
        flattened_input_blob = final_predict_net.FlattenToVec(raw_input_blob)
        flattened_ids = final_predict_net.IndexGet(
            [vocab_indices[feat], flattened_input_blob]
        )
        final_predict_net.ResizeLike([flattened_ids, raw_input_blob], [feat])
        final_input_names[input_names.index(feat)] = convert_caffe2_blob_name(feat)

    return (init_net, final_predict_net, final_input_names)



[docs]def create_vocab_indices_map(init_net, vocab_map):
    vocab_indices = {}
    for feat_name, vocab in vocab_map.items():
        assert len(vocab) > 1
        vocab_indices[feat_name] = create_vocab_index(
            np.array(vocab, dtype=str)[1:], init_net, workspace, feat_name + "_index"
        )
    return vocab_indices



[docs]def create_vocab_index(vocab_list, net, net_workspace, index_name):
    vocab_blob = net.AddExternalInput(f"{index_name}_vocab")

    net.GivenTensorStringFill(
        [],
        [str(vocab_blob)],
        arg=[
            utils.MakeArgument("shape", vocab_list.shape),
            utils.MakeArgument("values", vocab_list),
        ],
    )

    vocab_index = net.StringIndexCreate([], index_name)
    net.IndexLoad([vocab_index, vocab_blob], [vocab_index], skip_first_entry=0)
    net.IndexFreeze([vocab_index], [vocab_index])

    return vocab_index





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.model

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

from typing import Iterable, Optional

import torch

from .cuda import Variable, zerovar


[docs]def to_onehot(feat: Variable, size: int) -> Variable:
    """
    Transform features into one-hot vectors
    """
    dim = [d for d in feat.size()]
    vec_ = torch.unsqueeze(feat, len(dim))
    dim.append(size)
    one_hot = zerovar(dim)
    one_hot.data.scatter_(len(dim) - 1, vec_.data, 1)
    return one_hot



[docs]def get_mismatched_param(
    models: Iterable[torch.nn.Module],
    rel_epsilon: Optional[float] = None,
    abs_epsilon: Optional[float] = None,
) -> str:
    """
    Return the name of the first mismatched parameter.
    Return an empty string if all the parameters of the modules are identical.
    """
    if rel_epsilon is None and abs_epsilon is not None:
        print("WARNING: rel_epsilon is not specified, abs_epsilon is ignored.")

    if len(models) <= 1:
        return True

    # Verify all models have the same params.
    for model in models[1:]:
        for name, param in models[0].state_dict().items():
            param_here = model.state_dict()[name]

            # If epsilon is specified, do approx comparison.
            if rel_epsilon is not None:
                if abs_epsilon is not None:
                    if not torch.allclose(
                        param, param_here, rtol=rel_epsilon, atol=abs_epsilon
                    ):
                        return name
                else:
                    if not torch.allclose(param, param_here, rtol=rel_epsilon):
                        return name
            else:
                if not torch.equal(param, param_here):
                    return name
    return ""





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.onnx

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import caffe2.python.predictor.predictor_exporter as pe
import numpy as np
import torch
from caffe2.python import core, workspace
from caffe2.python.onnx import backend as caffe2_backend
from torch.onnx import ExportTypes, OperatorExportTypes


CAFFE2_DB_TYPE = "minidb"


[docs]def convert_caffe2_blob_name(blob_name):
    # Caffe2 predictor appends the ":value" suffix to any feature that
    # contains a string list
    return f"{blob_name}_str:value"



[docs]def pytorch_to_caffe2(
    model,
    export_input,
    external_input_names,
    output_names,
    export_path,
    export_onnx_path=None,
):
    num_tensors = 0
    for inp in export_input:
        num_tensors += len(inp) if isinstance(inp, (tuple, list)) else 1
    assert len(external_input_names) == num_tensors
    all_input_names = external_input_names[:]
    for name, _ in model.named_parameters():
        all_input_names.append(name)
    # export the pytorch model to ONNX
    if export_onnx_path:
        print(f"Saving onnx model to: {export_onnx_path}")
    else:
        export_onnx_path = export_path
    model.eval()
    with torch.no_grad():
        torch.onnx._export(
            model,
            export_input,
            export_onnx_path,
            input_names=all_input_names,
            output_names=output_names,
            export_params=True,
            operator_export_type=OperatorExportTypes.ONNX_ATEN_FALLBACK,
            export_type=ExportTypes.ZIP_ARCHIVE,
        )
    # Convert the ONNX model to a caffe2 net
    c2_prepared = caffe2_backend.prepare_zip_archive(export_onnx_path)
    return c2_prepared



[docs]def create_vocab_index(vocab_list, net, net_workspace, index_name):
    vocab_index = net.StringIndexCreate([], index_name)
    vocab_blob = net.AddExternalInput(net.NextName())
    net_workspace.FeedBlob(str(vocab_blob), vocab_list)
    # Populates the index with all the vocab
    net.IndexGet([vocab_index, vocab_blob])
    # Freeze the index to not add any other words in runtime
    net.IndexFreeze([vocab_index], [vocab_index])
    return vocab_index



[docs]def create_vocab_indices_map(c2_prepared, init_net, vocab_map):
    vocab_indices = {}
    for feat_name, vocab in vocab_map.items():
        assert len(vocab) > 1
        vocab_indices[feat_name] = create_vocab_index(
            # Skip index 0 as it is reserved for unkwon tokens
            # in Caffe2's index implementation
            np.array(vocab[1:], dtype=str),
            init_net,
            c2_prepared.workspace,
            feat_name + "_index",
        )
    return vocab_indices



[docs]def get_numericalize_net(c2_prepared, vocab_map, input_names):
    predict_net = c2_prepared.predict_net
    init_net = core.Net(c2_prepared.init_net)
    final_input_names = input_names.copy()
    with c2_prepared.workspace._ctx:
        vocab_indices = create_vocab_indices_map(c2_prepared, init_net, vocab_map)

        # Add operators to convert string features to ids based on the vocab
        final_predict_net = core.Net(predict_net.name + "_processed")
        final_inputs = set(
            {
                ext_input
                for ext_input in input_names
                if ext_input not in vocab_map.keys()
            }
        )
        for ext_input in final_inputs:
            final_predict_net.AddExternalInput(ext_input)

        for feat in vocab_map.keys():
            raw_input_blob = final_predict_net.AddExternalInput(
                convert_caffe2_blob_name(feat)
            )
            # IndexGet expects flat tensors, so flatten the batch first then
            # Resize it back after the lookup
            flattened_input_blob = final_predict_net.FlattenToVec(raw_input_blob)
            flattened_ids = final_predict_net.IndexGet(
                [vocab_indices[feat], flattened_input_blob]
            )
            final_predict_net.ResizeLike([flattened_ids, raw_input_blob], [feat])
            final_input_names[input_names.index(feat)] = convert_caffe2_blob_name(feat)
    return final_predict_net, init_net, final_input_names



[docs]def add_feats_numericalize_ops(c2_prepared, vocab_map, input_names):
    predict_net = c2_prepared.predict_net  # Protobuf of the predict_net
    final_predict_net, init_net, final_input_names = get_numericalize_net(
        c2_prepared, vocab_map, input_names
    )
    with c2_prepared.workspace._ctx:
        # Copy over the other list of the ops
        final_predict_net.Proto().op.extend(predict_net.op)
        # Update predict_net and init_net
        c2_prepared.predict_net = final_predict_net.Proto()
        c2_prepared.init_net = init_net.Proto()

    return c2_prepared, final_input_names



[docs]def export_nets_to_predictor_file(
    c2_prepared, input_names, output_names, predictor_path, extra_params=None
):
    # netdef external_input includes internally produced blobs
    actual_external_inputs = set()
    produced = set()
    for operator in c2_prepared.predict_net.op:
        for blob in operator.input:
            if blob not in produced:
                actual_external_inputs.add(blob)
        for blob in operator.output:
            produced.add(blob)
    for blob in output_names:
        if blob not in produced:
            actual_external_inputs.add(blob)

    param_names = [
        blob
        for blob in actual_external_inputs
        if blob not in input_names and blob not in output_names
    ]
    if extra_params is not None:
        param_names += extra_params

    init_net = core.Net(c2_prepared.init_net)
    predict_net = core.Net(c2_prepared.predict_net)

    # Required because of https://github.com/pytorch/pytorch/pull/6456/files
    with c2_prepared.workspace._ctx:
        workspace.RunNetOnce(init_net)
        predictor_export_meta = pe.PredictorExportMeta(
            predict_net=predict_net,
            parameters=param_names,
            inputs=input_names,
            outputs=output_names,
            shapes={x: () for x in input_names + output_names},
            net_type="simple",
        )
        pe.save_to_db(
            db_type=CAFFE2_DB_TYPE,
            db_destination=predictor_path,
            predictor_export_meta=predictor_export_meta,
        )



[docs]def validate_onnx_export(model):
    pass





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.path

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
import os

from pytext.utils.file_io import PathManager


[docs]def get_pytext_home():
    internal_home = os.path.realpath(os.path.join(__file__, "../../"))
    oss_home = os.path.realpath(os.path.join(__file__, "../../../"))
    default_home = ""
    # use tests as anchor which will always in PYTEXT_HOME/tests
    if PathManager.exists(os.path.join(internal_home, "tests")):
        default_home = internal_home
    elif PathManager.exists(os.path.join(oss_home, "tests")):
        default_home = oss_home
    else:
        # when PyText is used as a module and packed as part of a single file X
        # __file__ will be path of X instead of path.py
        # in these case, PYTEXT_HOME will be the parent folder of X
        default_home = os.path.dirname(__file__)
    pytext_home = os.environ.get("PYTEXT_HOME", default_home)
    return pytext_home



# relateive path in PyText is either based on PYTEXT_HOME or current work directory
PYTEXT_HOME = get_pytext_home()


[docs]def get_absolute_path(file_path: str) -> str:
    if os.path.isabs(file_path):
        return file_path
    absolute_path = os.path.realpath(os.path.join(PYTEXT_HOME, file_path))
    if PathManager.exists(absolute_path):
        return absolute_path
    return file_path



[docs]def is_absolute_path(file_path: str) -> bool:
    if file_path:
        return file_path.startswith("/") or file_path.startswith("manifold://")
    else:
        return False





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.precision

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from contextlib import contextmanager

from . import cuda


FP16_ENABLED = False
DELAY_UNSCALE = False


[docs]@contextmanager
def delay_unscale():
    global DELAY_UNSCALE

    # delay_unscale is required for gradients accumulation, model accumulate
    # gradient on FP16 parameters when set to True and using the same loss_scale
    old_delay_unscale = DELAY_UNSCALE
    DELAY_UNSCALE = True
    try:
        yield
    finally:
        DELAY_UNSCALE = old_delay_unscale



[docs]def set_fp16(fp16_enabled: bool):
    global FP16_ENABLED

    if fp16_enabled:
        if not cuda.CUDA_ENABLED:
            raise RuntimeError("Cuda is not available, should not running fp16...")

        FP16_ENABLED = fp16_enabled



[docs]def maybe_float(tensor):
    if FP16_ENABLED and tensor.type().split(".")[-1] == "HalfTensor":
        return tensor.float()
    else:
        return tensor



[docs]def maybe_half(tensor):
    if FP16_ENABLED and tensor.type().split(".")[-1] == "FloatTensor":
        return tensor.half()
    else:
        return tensor



[docs]def pad_length(n):
    if FP16_ENABLED:
        # To take advantage of tensor core, length should be multiple of 8
        remainder = n % 8
        if remainder > 0:
            n = n + 8 - remainder

    return n





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.test

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved
from importlib import import_module


[docs]def import_tests_module(packages_to_scan=None):
    if not packages_to_scan:
        packages_to_scan = ["pytext.tests", "tests"]

    for package in packages_to_scan:
        try:
            return import_module(".data_utils", package=package)
        except (ModuleNotFoundError, SystemError):
            pass
    else:
        raise ModuleNotFoundError(f"Scanned packages: {packages_to_scan}")





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.timing

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import collections
import functools
import timeit
import traceback
import weakref
from json import dumps as json_dumps
from typing import List

import numpy as np

from .ascii_table import ascii_table


[docs]class SnapshotList(list):
    """lists are not weakref-able by default."""



[docs]class Timings:
    sum: float
    count: int
    max: float
    times: List

    def __init__(
        self,
        sum: float = 0.0,
        count: int = 0,
        max: float = -float("inf"),
        times: List = None,
    ):
        self.sum = sum
        self.count = count
        self.max = max
        self.times = [] if times is None else times

    @property
    def average(self):
        return self.sum / (self.count or 1)

    @property
    def p50(self):
        return np.percentile(self.times, 50)

    @property
    def p90(self):
        return np.percentile(self.times, 90)

    @property
    def p99(self):
        return np.percentile(self.times, 99)

[docs]    def add(self, time):
        self.times.append(time)
        self.sum += time
        self.count += 1
        self.max = max(self.max, time)




SECONDS_IN_MINUTE = 60
SECONDS_IN_HOUR = 60 * SECONDS_IN_MINUTE
SECONDS_IN_DAY = 24 * SECONDS_IN_HOUR


[docs]def format_time(seconds):
    if seconds > 60:
        days, seconds = int(seconds // SECONDS_IN_DAY), seconds % SECONDS_IN_DAY
        hours, seconds = int(seconds // SECONDS_IN_HOUR), seconds % SECONDS_IN_HOUR
        minutes, seconds = (
            int(seconds // SECONDS_IN_MINUTE),
            seconds % SECONDS_IN_MINUTE,
        )
        if days:
            if minutes >= 30:
                hours += 1
            return f"{days}d{hours}h"
        elif hours:
            if seconds >= 30:
                minutes += 1
            return f"{hours}h{minutes}m"
        else:
            seconds = int(round(seconds))
            return f"{minutes}m{seconds}s"
    elif seconds > 1:
        return f"{seconds:.1f}s"
    elif seconds > 0.001:
        return f"{seconds * 1000:.1f}ms"
    else:
        return f"{seconds * 1000000:.1f}ns"



[docs]class Snapshot:
    def __init__(self):
        self.times = collections.defaultdict(Timings)
        self.start = timeit.default_timer()

[docs]    def report(self, report_pep=False):
        snapshot_total = timeit.default_timer() - self.start

        def path(key):
            return " -> ".join(label for label, _ in key)

        def print_pep(results, snapshot_total):
            for key, times in sorted(self.times.items()):
                if path(key) == "evaluate -> pytorch eval once":
                    info = {
                        "type": path(key),
                        "metric": "latency",
                        "unit": "ms",
                        "value": f"{times.average * 1000:.1f}",
                    }
                    print("PyTorchObserver " + json_dumps(info))

        if len(self.times) == 0:
            print(
                "Note: Nothing was reported. "
                'Please use timing.time("foo") to measure time.'
            )
            return

        results = [
            {
                "name": path(key),
                "total": format_time(times.sum),
                "avg": format_time(times.average),
                "max": format_time(times.max),
                "p50": format_time(times.p50),
                "p90": format_time(times.p90),
                "p99": format_time(times.p99),
                "count": times.count,
            }
            for key, times in sorted(self.times.items())
        ]
        print(
            ascii_table(
                results,
                human_column_names={
                    "name": "Stage",
                    "total": "Total",
                    "avg": "Average",
                    "max": "Max",
                    "p50": "P50",
                    "p90": "P90",
                    "p99": "P99",
                    "count": "Count",
                },
                footer={"name": "Total time", "total": format_time(snapshot_total)},
                alignments={"name": "<"},
            )
        )
        if report_pep:
            print_pep(results, snapshot_total)




[docs]class HierarchicalTimer:
    def __init__(self):
        self.current_stack = []
        self.all_snapshots = SnapshotList()

[docs]    def snapshot(self):
        snapshot = Snapshot()
        self.all_snapshots.append(weakref.ref(snapshot))
        return snapshot


    def _clean_snapshots(self):
        self.all_snapshots = [ref for ref in self.all_snapshots if ref() is not None]

[docs]    def push(self, label, caller_id):
        self.current_stack.append((label, caller_id, timeit.default_timer()))


[docs]    def pop(self):
        label, _, start_time = self.current_stack[-1]
        key = tuple((label, caller) for label, caller, _ in self.current_stack)
        delta = timeit.default_timer() - start_time
        for ref in self.all_snapshots:
            snapshot = ref()
            if snapshot is not None:
                snapshot.times[key].add(delta)
        self.current_stack.pop()
        # Need to put this somewhere
        self._clean_snapshots()


[docs]    def time(self, label):
        return _TimerContextManager(label, self)




class _TimerContextManager:
    def __init__(self, label, timer, caller_id=None):
        self.label = label
        self.timer = timer
        self.caller_id = caller_id

    def __enter__(self):
        if self.caller_id:
            caller_id = self.caller_id
        else:
            stack = traceback.extract_stack()
            caller = stack[-2]
            caller_id = (caller.filename, caller.line)
        self.timer.push(self.label, caller_id)

    def __exit__(self, *exception_info):
        self.timer.pop()

    def __call__(self, fn):
        """Decorator syntax"""
        caller_id = (fn.__code__.co_filename, fn.__code__.co_firstlineno)
        timer_context = _TimerContextManager(self.label, self.timer, caller_id)

        @functools.wraps(fn)
        def wrapper(*args, **kwargs):
            with timer_context:
                return fn(*args, **kwargs)

        return wrapper


TIMER = HierarchicalTimer()


time = TIMER.time
snapshot = TIMER.snapshot
SNAPSHOT = TIMER.snapshot()
report = SNAPSHOT.report


[docs]def report_snapshot(fn):
    @functools.wraps(fn)
    def wrapper(*args, **kwargs):
        snapshot = TIMER.snapshot()
        result = fn(*args, **kwargs)
        snapshot.report()
        return result

    return wrapper





          

      

      

    

  

    
      
          
            
  Source code for pytext.utils.usage

#!/usr/bin/env python3
# Copyright (c) Facebook, Inc. and its affiliates. All Rights Reserved

import torch

subsystem_name = "PyText"


[docs]def log_class_usage(klass):
    identifier = subsystem_name
    if klass and hasattr(klass, "__name__"):
        identifier += f".{klass.__name__}"
    torch._C._log_api_usage_once(identifier)



[docs]def log_feature_usage(feature):
    identifier = subsystem_name + "." + feature
    torch._C._log_api_usage_once(identifier)



[docs]def log_accelerator_feature_usage(feature):
    feature = "Accelerator." + feature
    log_feature_usage(feature)



[docs]def log_flow_usage(flow_name):
    identifier = subsystem_name + ".flow." + flow_name
    torch._C._log_api_usage_once(identifier)





          

      

      

    

  nav.xhtml

    
      Table of Contents


      
        		
          PyText Documentation
        


        		
          Installation
          
            		
              OS Dependencies
              
                		
                  On MacOS
                


                		
                  On Windows
                


                		
                  On Linux
                


              


            


            		
              Install From Source
            


            		
              Cloud VM Setup
              
                		
                  Amazon Web Services
                


                		
                  Google Cloud Engine
                


                		
                  Microsoft Azure
                


              


            


          


        


        		
          Train your first model
          
            		
              Background
            


            		
              PyText Configs
            


            		
              PyText Modes
            


            		
              Train your first model
            


          


        


        		
          Execute your first model
          
            		
              Evaluate the model
            


            		
              Export the model
            


            		
              Make a simple app
            


          


        


        		
          Visualize Model Training with TensorBoard
          
            		
              1. Install TensorBoard visualization server
            


            		
              2. Verify TensorBoard events in current working directory
            


            		
              3. Launch the visualization server
            


            		
              4. View your visualizations
            


          


        


        		
          Use PyText models in your app
          
            		
              1. Setup an EC2 instance
            


            		
              2. Implement and test the server
            


            		
              3. Implement the iOS app
            


          


        


        		
          Serve Models in Production
          
            		
              1. Create a Dockerfile and install dependencies
            


            		
              2. Add Thrift API
            


            		
              3. Implement server code
            


            		
              4. Build and compile scripts
            


            		
              5. Test/Run the server
            


          


        


        		
          Config Files Explained
          
            		
              Structure of a Config File
            


            		
              Parameters in Config File
            


            		
              Changing a Config File
            


            		
              JSON Format Primer
            


          


        


        		
          Config Commands
          
            		
              Exploring Config Options
            


            		
              Creating a Config File
            


            		
              Updating a Config File
            


          


        


        		
          Train Intent-Slot model on ATIS Dataset
          
            		
              1. Prepare the data
            


            		
              2. Download Pre-trained word embeddings
            


            		
              3. Train the model
            


            		
              3. Tune the model and get final results
            


            		
              4. Generate predictions
            


          


        


        		
          Hierarchical intent and slot filling
          
            		
              1. Fetch the dataset
            


            		
              2. Prepare configuration file
            


            		
              3. Train a model with the downloaded dataset
            


            		
              4. Test the model interactively against input utterances.
            


          


        


        		
          Multitask training with disjoint datasets
          
            		
              1. Fetch and prepare the dataset
            


            		
              2. Train a base model
            


            		
              3. Configure for multitasking
            


            		
              3. Specify which parameters to share
            


            		
              3. Share the embedding layer
            


            		
              3. Train the model
            


          


        


        		
          Data Parallel Distributed Training
          
            		
              1. Requirement
            


            		
              2. Fetch the dataset
            


            		
              3. Prepare configuration file
            


            		
              4. Train model with the downloaded dataset
            


          


        


        		
          XLM-RoBERTa
          
            		
              Introduction
            


            		
              Tutorial
            


            		
              Pre-trained models
            


            		
              Results
            


            		
              Citation
            


          


        


        		
          Semantic parsing with sequence-to-sequence models
          
            		
              Introduction
            


            		
              Tutorial
            


          


        


        		
          Architecture Overview
          
            		
              Model
            


            		
              Task: training definition
            


            		
              How Data is Consumed
            


            		
              Config Example
            


            		
              Code Example
            


          


        


        		
          Custom Data Format
          
            		
              1. Download the data
            


            		
              2. The data format
            


            		
              3. DataSource
            


            		
              4. Implementing AtisIntentDataSource
            


            		
              5. Testing AtisIntentDataSource
            


            		
              6. Training the Model
            


            		
              Notes
            


          


        


        		
          Custom Tensorizer
          
            		
              Example Implementation
            


            		
              Testing
            


          


        


        		
          Using External Dense Features
          
            		
              Example: Simple Model
            


            		
              Example: Simple Model With Dense Features
            


          


        


        		
          Creating A New Model
          
            		
              1. The Components
            


            		
              2. from_config method
            


            		
              3. Forward method
            


            		
              4. Complete MyTaggingModel
            


            		
              5. Output Layer
            


            		
              6. Metric Reporter
            


            		
              7. Task
            


            		
              8. Generate sample config and train the model
            


          


        


        		
          Hacking PyText
          
            		
              Using your own classes in PyText
            


            		
              Changing PyText
              
                		
                  Installation
                


                		
                  Writing Code
                


                		
                  Keeping Up-to-Date
                


                		
                  Modifying your Pull Request
                


              


            


            		
              Addendum
              
                		
                  One commit or multiple commits?
                


                		
                  Code Quality
                


                		
                  Creating Documentation
                


                		
                  Useful git alias
                


              


            


          


        


        		
          pytext
          
            		
              config
              
                		
                  field_config
                


                		
                  module_config
                


                		
                  pytext_config
                


              


            


            		
              data
              
                		
                  batch_sampler
                


                		
                  bert_tensorizer
                


                		
                  data
                


                		
                  data_handler
                


                		
                  dense_retrieval_tensorizer
                


                		
                  disjoint_multitask_data
                


                		
                  disjoint_multitask_data_handler
                


                		
                  dynamic_pooling_batcher
                


                		
                  featurizer
                


                		
                  packed_lm_data
                


                		
                  roberta_tensorizer
                


                		
                  sources
                


                		
                  squad_for_bert_tensorizer
                


                		
                  squad_tensorizer
                


                		
                  tensorizers
                


                		
                  tokenizers
                


              


            


            		
              exporters
              
                		
                  custom_exporters
                


                		
                  exporter
                


              


            


            		
              loss
              
                		
                  loss
                


                		
                  regularized_loss
                


                		
                  regularizer
                


                		
                  structured_loss
                


              


            


            		
              metric_reporters
              
                		
                  calibration_metric_reporter
                


                		
                  classification_metric_reporter
                


                		
                  compositional_metric_reporter
                


                		
                  dense_retrieval_metric_reporter
                


                		
                  disjoint_multitask_metric_reporter
                


                		
                  intent_slot_detection_metric_reporter
                


                		
                  language_model_metric_reporter
                


                		
                  metric_reporter
                


                		
                  pairwise_ranking_metric_reporter
                


                		
                  regression_metric_reporter
                


                		
                  seq2seq_compositional
                


                		
                  seq2seq_metric_reporter
                


                		
                  squad_metric_reporter
                


                		
                  word_tagging_metric_reporter
                


              


            


            		
              models
              
                		
                  bert_classification_models
                


                		
                  bert_regression_model
                


                		
                  decoders
                


                		
                  disjoint_multitask_model
                


                		
                  doc_model
                


                		
                  embeddings
                


                		
                  ensembles
                


                		
                  joint_model
                


                		
                  language_models
                


                		
                  masked_lm
                


                		
                  model
                


                		
                  module
                


                		
                  output_layers
                


                		
                  pair_classification_model
                


                		
                  qna
                


                		
                  query_document_pairwise_ranking_model
                


                		
                  r3f_models
                


                		
                  representations
                


                		
                  roberta
                


                		
                  semantic_parsers
                


                		
                  seq_models
                


                		
                  two_tower_classification_model
                


                		
                  word_model
                


              


            


            		
              optimizer
              
                		
                  adabelief
                


                		
                  fp16_optimizer
                


                		
                  lamb
                


                		
                  madgrad
                


                		
                  optimizers
                


                		
                  privacy_engine
                


                		
                  radam
                


                		
                  scheduler
                


                		
                  sparsifiers
                


                		
                  swa
                


              


            


            		
              task
              
                		
                  disjoint_multitask
                


                		
                  new_task
                


                		
                  task
                


                		
                  tasks
                


              


            


            		
              torchscript
              
                		
                  seq2seq
                


              


            


            		
              trainers
              
                		
                  ensemble_trainer
                


                		
                  hogwild_trainer
                


                		
                  trainer
                


              


            


          


        


        		
          pytext package
          
            		
              Subpackages
              
                		
                  pytext.common package
                


                		
                  pytext.config package
                


                		
                  pytext.data package
                


                		
                  pytext.exporters package
                


                		
                  pytext.fields package
                


                		
                  pytext.loss package
                


                		
                  pytext.metric_reporters package
                


                		
                  pytext.metrics package
                


                		
                  pytext.models package
                


                		
                  pytext.optimizer package
                


                		
                  pytext.resources package
                


                		
                  pytext.task package
                


                		
                  pytext.torchscript package
                


                		
                  pytext.trainers package
                


                		
                  pytext.utils package
                


              


            


            		
              Submodules
            


            		
              pytext.builtin_task module
            


            		
              pytext.main module
            


            		
              pytext.workflow module
            


            		
              Module contents
            


          


        


      


    
  

_static/ajax-loader.gif





_static/comment-close.png





_static/comment-bright.png





_images/flask_www.png
® 54.218.83.222/?text=flights+from+new+york+to+london

[[13,21],[25,31]]





_images/ios_demo.png
" Westminster

|
(+) M

- |
Parliament Square |

M

o Belasco Theatre

St Agnes
Bookstore






_images/tb_test_metrics.png
TensorBoard SCALARS  GRAPHS

T test/bracket_metrics/slot_metrics/micro_scores/text_summary

. tag: test/bracket_metrics/slot_metrics/micro_scores/text_summary
Write a regex to filter runs

O . step 0

f1=0.9442116868798236

step 0

recall=0.9473451327433628

step 0

precision=0.9410989010989012

step 0

false_negatives=119

step 0

test/text_summary
tag: test/text_summary

step 0

TOGGLE ALL RUNS





_images/tb_train_metrics.png
TensorBoard SCALARS  GRAPHS  TEXT

Show data download links Q Filter tags (regular expressions supported)

Ignore outliers in chart scaling

eval
Tooltip sorting method: default v
PREVIOUS PAGE NEXT PAGE
Smoothing bracket_metrics/slot_metrics/macro_scores/precisi  bracket_metrics/slot_metrics/macro_scores/recall bracket_metrics/slot_metrics/micro_scores/f1
on tag: eval/bracket_metrics/slot_metrics/macro_scores/recall  tag: eval/bracket_metrics/slot_metrics/micro_scores/f1
o 0 tag: ) ) N
—_— eval/bracket_metrics/slot_metrics/macro_scores/precision 0.800 0.900
0.800
5 5 0.600
Horizontal Axis 0.700
0.600
UG RELATIVE  WALL 0:400
0.400 o0 0.500
Runs 0.200 0.00 0.300
Write a regex to filter runs 0.00 5.000 10.00 15.00 20.00 25.00 30.00 5.000 10.00 15.00 20.00 25.00 30.00
o= ro= =
O . 5.000 10.00 15.00 20.00 25.00 30.00 L1 = = L1 = =

bracket_metrics/slot_metrics/micro_scores/false_ne bracket_metrics/slot_metrics/micro_scores/false_po bracket_metrics/slot_metrics/micro_scores/precisio

gatives sitives n
tag: tag: tag:
eval/bracket_metrics/slot_metrics/micro_scores/false_negati eval/bracket_metrics/slot_metrics/micro_scores/false_positi eval/bracket_metrics/slot_metrics/micro_scores/precision
ves ves
1.10e+3 0.950
3.00e+3
2.506+3 900 0.850
2.00e+3 | I I | | I 700
1.50e+3 I I I I I I 500 0.750
TOGGLE ALL RUNS 1 00esa
006+ | | | | | | 20 -






_images/pytext.png
Model Input
columns) , [ESEREREEREN

Tensorizerl
columns) , [ESEREREERISN

Tensorizer2

columnts) . NN






_images/tb_graph.png
TensorBoard SCALARS  GRAPHS  TEXT

Search nodes. Regexes supported.
i

JointModel

"a| Fitto Screen

i Download PNG o

Run (1) . S

) IntentSlotModelDecoder[decoder]
Session runs (1) v

Upload Choose File

__J® Trace inputs ((ineartsocsecod. ) (uneatuordceco. )

Color @ structure

O Device .

O XLA Cluster §

O Compute time BiLSTMDocSlotAttention[representation]
O Memory

QO TPU Compatibility

colors same substructure

v Close legend.

Graph  (* = expandable)

Namespace* ?
OpNode 2
Unconnected series* ? BiLSTM[Istm]

Connected series* 2

Constant 2

B o

Summary 2 .,

Dataflow edge ?
Control dependency edge ?
—> Reference edge ? EmbeddingListle...

I |






_static/img/flask_www.png
® 54.218.83.222/?text=flights+from+new+york+to+london

[[13,21],[25,31]]





_static/img/pytext.png
Model Input
columns) , [ESEREREEREN

Tensorizerl
columns) , [ESEREREERISN

Tensorizer2

columnts) . NN






_static/img/ios_demo.png
" Westminster

|
(+) M

- |
Parliament Square |

M

o Belasco Theatre

St Agnes
Bookstore






_static/down.png





_static/minus.png





_static/file.png





_static/plus.png





_static/up.png





_static/up-pressed.png





_static/down-pressed.png





_static/comment.png





_static/img/tb_graph.png
TensorBoard SCALARS  GRAPHS  TEXT

Search nodes. Regexes supported.
i

JointModel

"a| Fitto Screen

i Download PNG o

Run (1) . S

) IntentSlotModelDecoder[decoder]
Session runs (1) v

Upload Choose File

__J® Trace inputs ((ineartsocsecod. ) (uneatuordceco. )

Color @ structure

O Device .

O XLA Cluster §

O Compute time BiLSTMDocSlotAttention[representation]
O Memory

QO TPU Compatibility

colors same substructure

v Close legend.

Graph  (* = expandable)

Namespace* ?
OpNode 2
Unconnected series* ? BiLSTM[Istm]

Connected series* 2

Constant 2

B o

Summary 2 .,

Dataflow edge ?
Control dependency edge ?
—> Reference edge ? EmbeddingListle...

I |






_static/img/pytext_design.png
Batch
Iterators

Data
Handler

PyTorch
Model

[ Task )—{ Trainer ]—{ Exporter]

Components

|

Caffe2
Model






_static/img/tb_train_metrics.png
TensorBoard SCALARS  GRAPHS  TEXT

Show data download links Q Filter tags (regular expressions supported)

Ignore outliers in chart scaling

eval
Tooltip sorting method: default v
PREVIOUS PAGE NEXT PAGE
Smoothing bracket_metrics/slot_metrics/macro_scores/precisi  bracket_metrics/slot_metrics/macro_scores/recall bracket_metrics/slot_metrics/micro_scores/f1
on tag: eval/bracket_metrics/slot_metrics/macro_scores/recall  tag: eval/bracket_metrics/slot_metrics/micro_scores/f1
o 0 tag: ) ) N
—_— eval/bracket_metrics/slot_metrics/macro_scores/precision 0.800 0.900
0.800
5 5 0.600
Horizontal Axis 0.700
0.600
UG RELATIVE  WALL 0:400
0.400 o0 0.500
Runs 0.200 0.00 0.300
Write a regex to filter runs 0.00 5.000 10.00 15.00 20.00 25.00 30.00 5.000 10.00 15.00 20.00 25.00 30.00
o= ro= =
O . 5.000 10.00 15.00 20.00 25.00 30.00 L1 = = L1 = =

bracket_metrics/slot_metrics/micro_scores/false_ne bracket_metrics/slot_metrics/micro_scores/false_po bracket_metrics/slot_metrics/micro_scores/precisio

gatives sitives n
tag: tag: tag:
eval/bracket_metrics/slot_metrics/micro_scores/false_negati eval/bracket_metrics/slot_metrics/micro_scores/false_positi eval/bracket_metrics/slot_metrics/micro_scores/precision
ves ves
1.10e+3 0.950
3.00e+3
2.506+3 900 0.850
2.00e+3 | I I | | I 700
1.50e+3 I I I I I I 500 0.750
TOGGLE ALL RUNS 1 00esa
006+ | | | | | | 20 -






_static/img/tb_test_metrics.png
TensorBoard SCALARS  GRAPHS

T test/bracket_metrics/slot_metrics/micro_scores/text_summary

. tag: test/bracket_metrics/slot_metrics/micro_scores/text_summary
Write a regex to filter runs

O . step 0

f1=0.9442116868798236

step 0

recall=0.9473451327433628

step 0

precision=0.9410989010989012

step 0

false_negatives=119

step 0

test/text_summary
tag: test/text_summary

step 0

TOGGLE ALL RUNS





