PR #49486 SRR LE

vlim-project/vlim

[DSv4 Perf] Skip topk and router when not needed, 3.4% E2E TTFT improvement for Decode
case

& FEFE]: 2026-07-24 01:08

JRXEERE: http://prhub.com.cn/vlim-project/vlim/pull/49486

PATHRE

« —A)3E: DSv4 5B LT XXBkE topk 5 router, TTFT FBAK 3.4%

- EEME: XE—ANBRBNRESI AR BRI PR, REBEERS, ZIXE &R R
Triton kernel 895284 cuda graph &E& M., T DeepSeek V4 #IBRSE, EIXEH;
LRI M TTNIRE B 58 £ T X R,

THEES BAL

J& T DeepSeek V4 MaEMRAL RS (KEBX issue #45861) B—3 4o, L LT X decode 5
T, KV ZHFHMELE token FZRETaE/NTHEF T topk BME, WA ERXWAT topk #&FFn
router 2R, TXEEREIFTABRERIIATEITERGFTH

SCEL AR

1. 3 Triton kernel fill_short_context topk_indicestE
vllm/models/deepseek_v4/attention.py &, AT U ZEHEFLEN topk REBEZRFTA
ARES (ARMERA -1) .

2. B forward A¥k: & DeepseekAttention By forward #, & %3RER attention
metadata F#] indexer metadata, F|¥r max_seq_len / compress_ratio <=
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kernel 32% topk_indices_buffer 2R E, 2Bk RAN Query & (wg_b) .
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Bh R K,
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« vllm/models/deepseek_v4/attention.py (#3k EHRIE . 2% source; EH core-logic; &
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vlim/models/deepseek_v4/attention.py
RARME B #T3E Triton kernel FHEEK forward A ESZELAE T XX BksE topk/routing,

# vllm/models/deepseek_v4/attention.py

import torch
from vlim.triton_utils import tl, triton # 3% import

@triton.jit
def _fill_short_context_topk_indices(
output, # shape: [num_tokens, TOP_K], int32 % buffer
positions, # shape: [num_tokens], int32, token fL &
TOP_K: tl.constexpr,
COMPRESS_RATIO: tl.constexpr,
PADDED_TOP_K: tl.constexpr, # triton.next_power_of 2(TOP_K) AT t5%

LE3% token FRHEN topk B, BEEEAFMAARELERIE output,
HAMEE -1, BHEPITEEMN Query #&F. RoPE. Efbfn topk #%E&FF,
row = tl.program_id(0) # &4 token —4T
offsets = tl.arange(0, PADDED_TOP_K)
# T EZ token HEHEFEELRE (7 LERE)
num_compressed = (tl.load(positions + row) + 1) // COMPRESS_RATIO
# 3R AR%EKS| 0..num_compressed-1, H4 -1
tl.store(

output + row * TOP_K + offsets,

tl.where(offsets < num_compressed, offsets, -1),

mask=offsets < TOP_K,

# 7 DeepseekAttention.forward() #7348 RRIT 18 :

# attn_metadata = get_forward_context().attn_metadata

# if isinstance(attn_metadata, dict):

# indexer_metadata = cast(Any, attn_metadata[self.k_cache.prefix])

# if indexer_metadata.max_seq_len // self.compress_ratio <= self.topk_tokens:
# # (R3%EEK < topk, Bk Query itE, EEHERARII

# compressor(compressed_kv_score, positions, rotary_emb)

# ... AR kernel ...

# return self.topk_indices_buffer
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