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Prerequisite

https://youtu.be/hYdO9CscNes https://youtu.be/gmsMY5kc-zw
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Fixed Pattern

Different heads use different patterns.



Fixed Pattern

* Longformer https://arxiv.org/abs/2004.05150
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(b) Sliding window attention (c) Dilated sliding window (d) Global+sliding window

* Big Bird https://arxiv.org/abs/2007.14062
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(a) Random attention (b) Window attention (c) Global Attention (d) BIGBIRD
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—e a r n a e https://openreview.net/forum?id=rkgNKkHtvB

Patterns Routing Transformer

https://arxiv.org/abs/2003.05997
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https://arxiv.org/abs/2002.11296

Learnable Patterns
Sinkhorn Sorting Network
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Do we need full attention matrix?

Linformer
https://arxiv.org/abs/2006.04768
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Reduce Number of Keys

Compressed Attention Linformer
https://arxiv.org/abs/1801.10198 https://arxiv.org/abs/2006.04768
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Attention Mechanism is three-matrix Multiplication
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Attention Mechanism is three-matrix Multiplication
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Review Linear Algebra

k=1  m=1000
Practical Issue =1 p=1000

* Let A and B be k x m matrices, C be an m x n matrix, and P
and Q be n x p matrices

* A(CP) = (AC)P

Hors n

kXm mXn nXp kXm mXn nXp
m)(n)(p kXmXn
kXm mXp kXmXp kXn nX kXnXp
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https://youtu.be/y08IDzf4jMs
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Realization g3~

 Efficient attention exp(q - k)
https://arxiv.org/pdf/1812.01243.pdf I~ ¢(q) . ¢(k)

* Linear Transformer

https://linear-transformers.com/

e Random Feature Attention
https://arxiv.org/pdf/2103.02143.pdf

* Performer
https://arxiv.org/pdf/2009.14794.pdf



