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➔ 1. Background and motivation



1. What is fairness in LLM serving?

Server
- One server serves multiple 
users concurrently.
- The server’s capacity is 
limited.

Overload User

Underload User Starvation

Background:

*Fairness in Serving Large Language Models 5



VTC scheduler(Done by Ying)

Simple algorithm:
❑  Virtual counter for each user

Virtual counters:

100

80

120

New request

Server

❑  Update and schedule at token granularity
❑  Update according to the cost per token

*Fairness in Serving Large Language Models 6



(d) 
Tree-of-thought

Question

Branch 1 Branch 1

Search History Branch 1.1 Branch 1.1

Search History Branch 1.1.1 Branch 1.1.1

Search History Branch 1.2 Branch 1.2

Search History Branch 1.2.1 Branch 1.2.1

Branch 2 Branch 2

Search History Branch 2.1 Branch 2.1

Search History Branch 2.1.1 Branch 2.1.1

Search History Branch 2.2 Branch 2.2

Search History Branch 2.2.1 Branch 2.2.1

Tree of Thought

Prefix Cache

Background: 
2. Structure in LLM Calls and Prefix Cache

7
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(d) 
Tree-of-thought

Background: 
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*SGLang: Efficient Execution of Structured Language Model Programs

Cache-aware schedule: LPM (Longest Prefix Match)

Even more severe fairness issue



Motivation: 

LPM: Prioritize locality but 
ignore fairness

VTC: Ensure fairness but 
ignore efficiency

* Jain fairness index:
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➔ 2. DLPM and its distribute version D2LPM



➔ DLPM



➔ D2LPM



➔ Theoretical Fairness Bound
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➔ 3. Evaluation



➔ Evaluation Setup:
◆ Workload

◆ Eval Config

◆ Model
● Llama-3.2-3B on A100 80G
● Llama-3.1-8B on A10G

◆ Existing Scheduler
● VTC
● LPM (Round Robin+LPM in 

DP setting)
● Preble (locality aware 

router)



➔ Main evaluation:
◆ Throughput
◆ Fairness
◆ Victim User 

Latency



➔ Case Study:
◆ 4 GPU data 

parallelism



➔ Scalability:

➔ Mix of Workload:
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➔ 4. Conclusion and Future Work



➔ Conclusion 
◆ We introduces the first locality-aware fair scheduling algorithm, Deficit Longest Prefix 

Match (DLPM), which can maintain a high degree of prefix locality with a fairness 
guarantee. And we can easily extend it to distribute version.

➔ Future Work
◆ Gradually upstream to SGLang codebase
◆ More follow up directions:

● Share Prefix among users
● Within user request level fairness guarantee
● Fairness issue when considering data dependency in LLM workload
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Thank U
Welcome to join our Slack and use SGLang!

https://sgl-fru7574.slack.com/join/shared_invite/zt-2ngly9muu-t37XiH87qvD~6rVBTkTEHw
https://github.com/sgl-project/sglang

