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Stream2LLM: Streaming LLM Inference

Goal: Overlap retrieval and prefill to reduce TTFT
Deployment setting: prefill instances in P/D disaggregation
* Implemented on top of vLLM
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Challenges with Context Streaming

Each iteration, the scheduler allocates compute (token budget)
and memory (KV cache) across requests without knowing:

* Input size

* Finish time

* Chunk arrival pattern

Prior work:
* Single-request streaming: e.g., PipeRAG, AquaPipe
* Serving with static inputs: e.g., VLLM, Sarathi-serve

Gap: multi-tenant, streaming inference.
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Two distinct behavior modes:

Append Mode

w[a @)

—
LCP

t: | a | e | ea+q|

S g

LCP
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Scheduling Policies

*Eviction in reverse scheduling priority =
Default (FIFO) @ =)
* Based on request arrival order =)

Most processed tokens (MPCS)

» Sort all requests based on progress (aka #tokens processed)

—_—

First-Come-First-Served (FCFS)

- Sort request in each tier using request arrival order Two-tier approach:

— * [ntuition. Complete

. . requests have higher
Last chunk arrival time (LCAS) priority over Partial

* Sort request in each tier using last chunk arrival time —
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Evaluation Setup
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Evaluation: Memory Pressure

Stress test: chunk inter-arrival delays to saturate GPU block pool

Crawler (4 QPS, 10x delay) | ANNS (2 QPS, 30x delay)
Scheduler P50 P99 P50 P99
vLLM-NS (baseline) 1.00x 1.00 % 1.00 % 1.00x
vLLM-S (default stream) | 8.25x 0.71x 2.63x% 0.19x
Stream2LLM - FCFS 8.30x 3.62 X 2.70x 2.04 x
Stream2LLM - LCAS 7.82% 9.14 x 2.44 % 1.79%
Stream2LLM - MCPS 4.96x 0.77x% 2.23 X% 0.19x

Naive streaming algorithms could collapse under memory pressure!
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Stream2LLLM Summary

Overlapping retrieval with prefill to reduce TTFT
* Append vs update mode
« Streaming-aware scheduling design
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