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Speculative Decoding

Speculative Decoding
LR

https://arxiv.org/abs/2211,17192
https://arxiv.org/abs/2302,01318
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Speculative Decoding

https://youtu.be/MAbGgsWKrg8?si=88IZbhkOGVJINOYi



Flash Attention

https://arxiv.org/abs/2205.14135
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Gemma 2

Parameters 2B 9B 27B

d _model 2304 3584 4608

Layers 26 42 46 Each toke:

Pre-norm yes yes yes 46 (layers) x 32 (heads) x 128
e o B 3 (dimension) x 2 (FP16) x 2 (value, key)
Non-linearity GeGLU GeGLU GeGLU —

Feedforward dim 18432 28672 73728 = 753664 bytes (736 KB, 0'72MB)
Head type GQA GQA GQA

Num heads 8 16 32

Num KV heads 4 8 16 A100 (SOGB)

Head size 256 256 128 About 114k tokens

Global att. span 8192 8192 8192
Sliding window 4096 4096 4096

Vocab size 256128 256128 256128
Tied embedding yes yes yes
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Llama, Gemma, etc.

Multi-query Group-query
attention attention
query 1 query 1
value 1
value query 2 key 1 query 2
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https://arxiv.org/ab
s/2405.04434
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Sliding Window Attention
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Streaming LLM

Dense Attention

- \\indow Attention

= StreamingLLM
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https://arxiv.org/abs/2309.17453
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Scissorhands: https://arxiv.org/abs/2305.17118

P runin g KV Ca C h € H20: https://arxiv.org/abs/2306.14048
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Sequence Position

(a) Attention map at position 178

Sequence Position

(b) Attention map at position 228
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Sequence Position

(c) Attention map at position 278
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Text tokens Standard Batch Flex Priority

Prices per 1M tokens.

Our latest models

Short context © Long context ©
Model Input Cached input Output Input Cached input Output
gpt-5.4 $2.50 $0.25 $15.00 $5.00 $0.50 $22.50 @ Cache hit
gpt-6.4-pro $3000 - $180.00 $6000 - $270.00 00000000000

OO0 AOERNROOGOAON
Original prompt HAOOARNROGOGAOROS

—

AGOOGAOGOOAOROO

C N N N N N N N N N N |
OO0 AOHENENOOAON
HAO0OO0AROAOGOHRO Cache miss

AOGOOAOGOOAOERNEO 0000000000

O0AOCEEOOALAON

https://developers.openai.com/api/docs/guides/prompt-caching/ HAGOGOAENOGAOGES
https://developers.openai.com/api/docs/pricing AGOGALAOGOALAOGOERNDS
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https://github.com/openclaw/openclaw/issues/27732



Cache hit little

Cache hit more



Reduction from Baseline (No Prompt Caching) (%)

100

79.6%

OpenAl GPT-5.2

Claude Sonnet 4.5

=3 Cost Reduction
=3 TTFT Reduction (Time to First Token)

https://arxiv.org/abs/2601.06007

52.2%

Gemini 2.5 Pro
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