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Recurrent Neural Network
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Yesterday

seemed SO

Possibly many steps [O(N)] steps before “yesterday” and “seemed” interact.



Vanishing Gradient in RNNs

Gradient Flow Direction

In general, the longer the path, the smaller the gradient signal.



Bidirectional Recurrent Neural Network

...... RZL RNN

...... LZR RNN




Sequential Computation




Parallel Computing?
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Parallel Computing?
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Convolution Style Models




Convolution Style Models




Considering the full sequence as context

How can we achieve this?



Dot-Product-Softmax Attention

Memory (key-value pairs)
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Considering the full sequence as context
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Attention Mechanism

Query




Attention Mechanism
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Self-attention

This is almost transformer — except a few things.



Transformer (almost)




Self-attention in Transformer
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Self-attention in Transformer

Guess what! | don’t
remember either!
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Positional Embeddings




Transformer (positional embedding)
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Positional Encoding
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The idea of relative position
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Positional Encoding
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Positional Encoding
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Feed Forward Layer
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Feed Forward Layer
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Layer Normalization @aetal, 2016
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Smoother gradients, faster training and better generalization
accuracy. (Xu et al, Neurips 2019)



Layer Normalization

Qutput
Probabilities

Linear

Add & Norm

Add & Norm

Multi-Head
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Multi-head Attention

Scaled Dot-Product Attention
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Multi-Head Attention
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Multi-head Attention
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attention-head; more "local” context
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attention-heads  more long dependencies

Improve the “resolution” of the attention mechanism.



Multi-head Attention
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Transformer as Decoder

cross attention
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<s> Happy mid autumn festival




Transformer as Decoder

A K R 44 <s> Happy mid autumn festival



Transformer as Decoder

Need to prevent the attention the future words.

Happy mid autumn  festival
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Transformer as Decoder

Need to prevent the attention the future words.

Happy mid autumn  festival

causal attention
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Transformer as Decoder

Need to prevent the attention the future words.

Happy mid autumn  festival

causal attention
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