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Overview

• Long-context efficiency: concerned measures correlated with the length of 
contexts.


• Two bottlenecks: 1) memory, and 2) latency


• Memory perspective: KV cache


• Latency perspective: 1) prefiling latency, and 2) decoding latency



Memory Perspective

• KV cache


• Architecture: 1) MHA => GQA, MQA, MLA, and 2) full layer => cross-layer 
sharing, etc.


• Quantization: KVQuant


• Merging: DMC, CAM


• Decomposition: SVD-a


• Eviction: Attention Sink, H2O



Memory Perspective
KV Cache - Architecture

• MHA => MQA => GQA (https://arxiv.org/pdf/2305.13245) 


• => MLA (https://arxiv.org/pdf/2405.04434)



Memory Perspective
KV Cache - Architecture

• YOCO: bottom-top cache sharing (https://arxiv.org/pdf/2405.05254)


• Cross-layer Attention: interleaved cache sharing (https://arxiv.org/pdf/
2405.12981)



Memory Perspective
KV Cache - Quantization

• KVQuant (https://arxiv.org/pdf/2401.18079)

https://arxiv.org/pdf/2401.18079


Memory Perspective
KV Cache - Merging

• DMC (https://arxiv.org/pdf/2403.09636v1)



Memory Perspective
KV Cache - Merging

• CAM (https://openreview.net/pdf?id=LCTmppB165)



Memory Perspective
KV Cache - Decomposition

• SVD-a (https://arxiv.org/pdf/2406.07056)

https://arxiv.org/pdf/2406.07056


Memory Perspective
KV Cache - Eviction

• Attention Sink (https://arxiv.org/pdf/2406.07056)

https://arxiv.org/pdf/2406.07056


Memory Perspective
KV Cache - Eviction

• H2O (https://arxiv.org/pdf/2306.14048)

https://arxiv.org/pdf/2306.14048


Memory Perspective
KV Cache - Eviction

• Is a uniform distribution of KV cache budget across all layer reasonable?


• An asymmetric distribution is way better!



Latency Perspective

• Prefilling latency: time to first token


• Token dropping: SelectiveContext, LLMLingua


• Token offloading: CEPE, LLoCO


• Token skipping: Sparse Attention, EarlyExiting, Mixture-of-Depths



Latency Perspective
Prefilling - Token Dropping

• SelectiveContext (https://arxiv.org/pdf/2310.06201)

https://arxiv.org/pdf/2310.06201


Latency Perspective
Prefilling - Token Dropping

• LLMLingua (https://arxiv.org/pdf/2310.05736)



Latency Perspective
Prefilling - Token Offloading

• CEPE (https://arxiv.org/pdf/2402.16617)



Latency Perspective
Prefilling - Token Offloading

• LLoCO (https://arxiv.org/pdf/2404.07979)

https://arxiv.org/pdf/2404.07979


Latency Perspective
Prefilling - Token Skipping

• MInference (https://arxiv.org/pdf/2407.02490)



Latency Perspective
Prefilling - Token Skipping

• Mixture-of-Depths (https://arxiv.org/pdf/2404.02258)

https://arxiv.org/pdf/2404.02258


Latency Perspective

• Decoding latency: time per output token


• Speculative decoding: Speculative sampling, Assisted Generation


• Blockwise parallel decoding: Medusa


• Token skipping: Sparse Attention, EarlyExiting, Mixture-of-Depths



Latency Perspective
Decoding - Speculative Decoding

• Speculative Sampling (https://arxiv.org/pdf/2302.01318)



Latency Perspective
Decoding - Speculative Decoding

• Assisted Generation (https://huggingface.co/blog/assisted-generation)



Latency Perspective
Decoding - Block Parallel Decoding

• Medusa (https://arxiv.org/pdf/2401.10774)

https://arxiv.org/pdf/2401.10774


Latency Perspective
Decoding - Speculative Decoding

• What is the most suitable number of draft tokens?


• Roughly 3-5 tokens are most appropriate!


