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Diffusion LLMs offer a promising alternative paradigm to autoregressive LLMs. Yet, they 
represent a computationally intensive workload, even with block diffusion paradigm. 
Thus, their potential is limited by their inference efficiency.

FLOPs Formula forward of a layer of LLM:
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Decoding only a small portion per step -> severe redundant computation.

Background & Motivation
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We propose the FOCUS system, being implemented on top of LMDeploy with customized 
Triton kernels, which is consists of two key components:

• Importance-Based Token Eviction: Preserve a dynamic budget of tokens with 
the highest importance delta in the first two layers.

• Delayed Cache with Neighbor Awareness: Inside processing block, a token’s KV 
are cache in the forward after both itself and its right neighbor are decoded.

System Design
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Question: Is there a way to focus 
computation on decodable tokens?
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Decoding Probability:

𝜟𝑰𝒋 = 𝜟𝑳𝟏&𝑳𝟎-
𝒊,𝒉
𝑺𝒐𝒇𝒕𝒎𝒂𝒙 𝑴𝒂𝒙𝑷𝒐𝒐𝒍𝟏𝑫 𝑺𝒊,𝒋

(𝒉)

, where 𝑺 =
𝒒𝒊
𝒉 J

𝒌𝒋
𝒉

𝒅𝒌
, 𝒊, 𝒋 ∈ 𝟏,… ,𝑩  index the the 

intra-block 𝑩 tokens.

Evaluation

Ss

We propose FOCUS to revel that early-layer attention patterns serve as a predictor for 
token decodability in DLLMs, achieving up to 2.32× speed up and 3.52× on large blocks.

We hope to inspire future research with precise-compute, flexible-order parallel decoding.

Conclusion

Improved generation quality under same confidence threshold.

Improved quality-throughput tradeoff frontier.

Improved end-to-end throughput.
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