How to deal with long
sequence In self-attention
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XAl B E context window =&k

e Llama 3 — Llama 3.1 (8K — 128K)
« Mistral xxx — Mistral NeMo (32K — 128K)
* GPT-4-0613 — GPT-4-1106-preview (8K — 128K)

e Claude 2.1 (200K)
« Gemini 1.5 Pro (2M)
« Command R+ (128K)

» HyperClova X: 4K...
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9 aistudio.google.com

Gemini 1.5 Pro: Sherlock Jr 7

[X) Image ([ Video [3 File [3J Folder

Model responses will show here

JOSEPH M. SCHENCK

presents

[k Sherlock Jr.mp4

Find the moment when a piece of paper is removed from the

person's pocket and tell me some key information on it, with the

timecode)

Run settings

¥ Model

Gemini 1.5 Pro

- Temperature

(O Add stop sequence

Add stop...

O safety settings
Edit safety settings

v Advanced settings
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Attention(Q, K, V) = softmax(
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Context window: 128K

Context window: 4K
(a2

= 470X 2 4K7h 2 Y2yt E O] 7kAL

[ am sam< pad =

I

am
5am

< pad >

Attention Score Matrix

Attention Score Matrix
AK * 4K = 16M » 128K * 128K = 16.4G
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20 ™M2|: context windowzt?
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20| M2|: context windowzF?
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Sliding Window Attention

Longformer: The Long-Document Transformer
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Generating Long Sequences with Sparse Transformers
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Sliding Window Attention
A= Layer 42| 101 EE2
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Sliding Window Attention
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Sliding Window Attention =X
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=+ 1: Longformer: The long-document transformer

Longformer: The Long-Document Transformer
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=+ 1: Longformer: The long-document transformer
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(a) Full n? attention (b) Sliding window attention (c) Dilated sliding window (d) Global+sliding window
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(b) Sliding window attention



=+ 1: Longformer: The long-document transformer

Model Dev BPC
Decreasing w (from 512 to 32) 1.24
Fixed w (= 230) 1.23
Increasing w (from 32 to 512) 1.21
No Dilation 1221
Dilation on 2 heads 1.20

Table 4: Top: changing window size across layers. Bot-
tom: with/without dilation (@ 150K steps on phasel)
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. Generating Long Sequences with Sparse Transformers

Generating Long Sequences with Sparse Transformers

Rewon Child' Scott Gray' Alec Radford' Ilya Sutskever'

SIiding window attention2| O}O|C|0{ & YEIH o= ATt =&

=O| O &1 ZhESICt, gee & Tl =41t oK =2 2 Fotrt.
OIOHOP'—HI AlZtol & 22t d29f g7 A2 &= OlshshOf Strt.
Ol= OpenAl ==0|1, H|E HEAMNX| 5 Ot22= A2tM AKX Q18 7F BLE

(1680+ 2|)



=+ 2: Generating Long Sequences with Sparse Transformers
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=+ 2: Generating Long Sequences with Sparse Transformers
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(a) Transformer (b) Sparse Transformer (strided) (c) Sparse Transformer (fixed)
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« Mistral NeMo: 128K, No sliding window
« Command R+: 128K, No sliding window
 Llama 3.1: 128K, No sliding window
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Long sequence ME|e} A= 7[==

* ROPE (Rotary Position Embedding)

* GQA (Grouped Query Attention)
» KV-cache?} &f 235t OfF Of M0|=

* Ring Attention
« Gemini-1.57F & A 1.5M
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