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Background



Transfer learning in NLP
• Transformers: Large, high-capacity

• Unsupervised learning: Language modelling

• e.g. The best book ever written is <blank>

• e.g. Masked Language Modelling: The capital of <blank> is Canberra.

• e.g. Next Sentence Prediction: 

Many important tasks are based on next sentence prediction.

Next add half a bottle of good quality red wine.

• Fine-tune: Transfer to specific task
• e.g. Classification => “Put a linear layer on top”

• Data efficient

• SOTA performance

[1]

[2] BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding - Devlin, Chang, Lee, Toutanova

[1] Attention is all you need - Vaswani, Shazeer, Parmar, Uszkoreit, Jones, Gomez, Kaiser, Polosukhin
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Image from: Transfer Learning and HuggingFace - Thomas Wolf – CSO Huggingface

https://docs.google.com/presentation/d/1GTRsJEgdjpd05Al1FEcqkymv-9sgiZIGc4melCA1Mmw/edit


Motivation



Turing-NLG: A 17-billion-parameter language model by Microsoft - MSR

>17B

Expensive to train, so share 🤗

[3] Distilling the knowledge in a neural network –Hinton, Vinyals, Dean

Language models are few shot learners –Open AI

Bigger is better, still!

Share research / practitioners' techniques
• Distillation [3]
• Mixed precision [4]
• Distributed training (PyTorch docs)
• Gradient clipping [5]
• Quantization [6]
• …

[4] Mixed precision training -
Micikevicius Narang Alben Diamos Elsen Garcia Ginsburg Houston Ku
chaiev VenkateshWu

[1] Language models are few shot learners –Open AI

[2] Turing-NLG: A 17-billion-parameter language model by Microsoft - MSR

[5] Why gradient clipping  accelerated training, … - Zhang, He, Sra, Jadbabaie

❤️ The latest in Machine Learning | Papers With Code❤️

[6] Faster and smaller quantized NLP with HugginFace and ONNX Runtime

https://www.microsoft.com/en-us/research/blog/turing-nlg-a-17-billion-parameter-language-model-by-microsoft/
https://arxiv.org/pdf/1503.02531.pdf
https://arxiv.org/pdf/2005.14165.pdf
https://arxiv.org/pdf/1503.02531.pdf
https://developer.nvidia.com/automatic-mixed-precision
https://pytorch.org/tutorials/beginner/dist_overview.html
https://arxiv.org/pdf/1905.11881v2.pdf
https://medium.com/microsoftazure/faster-and-smaller-quantized-nlp-with-hugging-face-and-onnx-runtime-ec5525473bb7
https://arxiv.org/pdf/1710.03740v3.pdf
https://arxiv.org/pdf/2005.14165.pdf
https://www.microsoft.com/en-us/research/blog/turing-nlg-a-17-billion-parameter-language-model-by-microsoft/
https://arxiv.org/pdf/1905.11881v2.pdf
https://www.paperswithcode.com/
https://medium.com/microsoftazure/faster-and-smaller-quantized-nlp-with-hugging-face-and-onnx-runtime-ec5525473bb7


Huggingface/transformers



Models / Tokenizers

Model
• Subclasses torch.nn.module
• Common methods e.g. for loading/saving
• Library of models (hosted on AWS S3)

Tokenizer (github/hf/tokenizers)
• Prepares the inputs for a model
• Coupled with specific models
• Encode / decode + padding / truncation

https://huggingface.co/transformers/main_classes/model.html
https://huggingface.co/transformers/main_classes/tokenizer.html
https://huggingface.co/models
https://github.com/huggingface/tokenizers


Datasets / Metrics

• Lightweight library for:
• One-line dataloaders: >500 (and counting) major 

public datasets

• Pre-processing

• Metrics: Common API for dataset-specific metrics

https://github.com/huggingface/datasets
https://github.com/huggingface/datasets/blob/master/src/datasets/metric.py


Trainer
• Trainer is a simple but feature-complete training and eval loop 

optimized for 🤗 Transformers.

• Simple:
• Black box approach

• Interface:
• Model

• Tokenizer

• Dataset

• Metrics

• Optimizer

• Hooks: Callbacks

• Feature complete:
• Distributed training

• Mixedprecision training

• Gradient accumulation

• Gradient  clipping

• Learning rate scheduling

• Save / load / checkpointing

• Hyperparameter tuning

https://huggingface.co/transformers/main_classes/trainer.html


TrainingArgs / HFArgumentParser
• Clean way to define arguments

…

https://github.com/huggingface/transformers/blob/master/src/transformers/training_args.py
https://github.com/huggingface/transformers/blob/master/src/transformers/hf_argparser.py


Callbacks
• Customize behavior of training loop without touching trainer

• Inspect training state (e.g. progress reporting, TensorBoard…)

• Take decisions (e.g. early stopping)

• Defaults:

• DefaultFlowCallback

• PrinterCallback / ProgressCallback

• TensorBoardCallback

• AzureMLCallback

• Customizable!
• on_epoch_begin, on_epoch_end, on_evaluate, on_init_end, on_log, 

on_prediction_step, on_save, on_step_begin, on_step_end, on_train_begin, 
on_train_end

• Example: EarlyStoppingCallback

NB. Only on PyTorch for now

https://huggingface.co/transformers/main_classes/callback.html
https://huggingface.co/transformers/_modules/transformers/trainer_callback.html


Demo



Demos and examples

• Example notebook (simple)*

• Azureml-examples repo**
• GLUE finetuning, based on official HF example

** Not yet on master (amsaied/workflows/transformers)

* TODO: share notebook in aml-ds repo

https://github.com/Azure/azureml-examples/tree/amsaied/workflows/transformers/workflows/train/transformers/glue
https://github.com/huggingface/transformers/tree/master/examples/text-classification

