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Background: Sequences
Recurrent Process Units: RNN, LSTM and GRU

Seq2Seq Overview
Attention & Transformers: How, When, and Why?

Demo




Sequences - When order matters!
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Recurrent Neural Network Long Short-Term Memory Gated Recurrent Units
(RNN) (LSTM) (GRU)
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One-to-one One-to-many Many-to-one Many-to-many Many-to-many
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https://towardsdatascience.com/attn-illustrated-attention-5ec4ad276ee3
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Attention Layer
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“Attention is an interface between the encoder and decoder that provides the
decoder with information from every encoder hidden state”

source: Attn: lllustrated Attention
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Attention significantly improves performance (in many
applications)

Attention solves the bottleneck problem

Attention helps with vanishing gradient problem
Attention provides some interpretability

credits: Abigail See, Stanford CS224n




Seq2Seq + Attention - Drawback

e Sequential computation of data prevents
parallelism

e Even with LSTM/GRU + Attention, the gradient
vanishing problem is not completely solved

But if we have all states with Attention...why use
RNN?
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Position Embeddings
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Self-attention measures the relevance of
interaction among all inputs.
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* Easier to train (parallel training)
* No gradient vanishing and explosion
* Allows Transfer Learning
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» Attention Is All You Need

L ong Short-Term Memory
Attn: lllustrated Attention

lllustrated Guide to Transformers

Attentional Neural Network Model

Transcoder: Facebook's Unsupervised Programming Language

Translator



https://arxiv.org/pdf/1706.03762.pdf
https://www.bioinf.jku.at/publications/older/2604.pdf
https://towardsdatascience.com/attn-illustrated-attention-5ec4ad276ee3
https://towardsdatascience.com/illustrated-guide-to-transformers-step-by-step-explanation-f74876522bc0
https://www.youtube.com/watch?v=rBCqOTEfxvg
https://medium.com/swlh/transcoder-facebooks-unsupervised-programming-language-translator-10b82d1c7a9e
https://medium.com/swlh/transcoder-facebooks-unsupervised-programming-language-translator-10b82d1c7a9e
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