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« —A)3E: AT token BHENSAZE GEMM ZRIFIFAT

- EESE: BEEREIE LEEXN CUDA ZRFHATHMEREFREBRSBN TRET, BRI ERN
——H token RMEBSXFHATEBIM—5 EAH VLLM_SHARED_EXPERTS_STREAM_T

OKEN_THRESHOLD (PR#41443 Mi3f) —2k, 1RILT vLLM HRAX GPU tefoE 8 TERE
K, BINKT reviewer X T—HKME Z40 enable BRIAMERITIE,

THRES B

FEBEATK batch #IEE, £ GEMM (multi-stream GEMM) &S 3kMtaERL, EREE—
i token ENSE AN RIZH 2T HATHITHE) GEMM, PR body FHRHEE
When running large batch forward, multi-stream GEMM will degrade performance. So
change to optionally add env var to gate it.'
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1. FEIETE: 7E vlim/envs.py F5Hm0 VLLM_MULTI_STREAM_GEMM_TOKEN_THRES
HOLD, & int, BRIAMAE 4096, HIEME envs B¥F, ATEHZ AR GEMM B token
R,

2. BGEE AT R 7 viim/utils/multi_stream_utils.py # execute_in_parallel &% 4
H3EHD enable: bool = False 5%%; % enable A False 3 aux_streams is None B, 3B
10 YAl stream _EBYIARE BT,

3. EIRAMENBMERIK: & viim/model_executor/layers/deepseek_v4_attention.py By
attn_gemm_parallel_execute A%, [ execute_in_parallel £ X
enable=hidden_states.shape[0] <= envs.VLLM_MULTI_STREAM_GEMM_TOKEN_THRE
SHOLD, % RIH4TREN batch FTAERK,

KX

o vlim/utils/multi_stream_utils.py (&3t F4TTE; 23| source; LA core-logic) : &
T E& ¥k execute_in_parallel ##E enable 3k, ZRIFATHIFXZHEIE NI,

. vlim/envs.py (#3k BLE; 285| source; FE R configuration) : ERRAFTNIFELTE
VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD, ABR{ERF|IRMHEEAND,

« vlim/model_executor/layers/deepseek_v4 _attention.py (1&E3R SEFEAE: 5| source;
KA core-logic) : DeepSeek-V4 SEFEAEFIRA execute_in_parallel BH{ENF{EH| BT,



S FQYINE N

XEFE: execute_in_parallel, attn_gemm_parallel_execute

KR Fr B]

viim/utils/multi_stream_utils.py

o T B R execute_in_parallel #3E enable 53k, £ RIF/THIT ZZH|AE M IZI,

def execute_in_parallel(

default_fn: Callable[[], Any],

aux_fns: list[Callable[[], Any] | None],

start_event: torch.cuda.Event,

done_events: list[torch.cuda.Event],

aux_streams: list[torch.cuda.Stream] | None = None,

enable: bool = False, # <— #F¥: ZRETFRXK, BHAXA
) -> tuple[Any, list[Any]]:

¥ aux_streams A None =, enable A False B, B{bLH YA stream EEYFFHAT:
%3847 default_fn, BEARKIBEIT aux_fns,

aux_results: list[Any]
# &R RERKE aux_streams is None, FLEZIMERE not enable
if aux_streams is None or not enable:
default_result = default_fn()
aux_results = [fn() if fn is not None else None for fn in aux_fns]
return default_result, aux_results

# UTHRBESRIITIERE, XY enable=True B aux_streams 3 None B$HHAT
assert len(aux_fns) == len(aux_streams) == len(done_events), (
"aux_fns, aux_streams, and done_events must be the same length"
)
aux_results = [None] * len(aux_fns)
pending: list[torch.cuda.Event] = []
start_event.record()
for i, fn in enumerate(aux_fns):
if fn is None:
continue
with torch.cuda.stream(aux_streamsli]):
start_event.wait()
aux_results[i] = fn()
done_events|i].record()
pending.append(done_eventsli])
default_result = default_fn()
for ev in pending:
ev.wait()
return default_result, aux_results



vlim/envs.py

7 AR Z E VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD, X B{EZ#l{RHE
EAO,

# R ERBFRPRIMBTTE (AR 248 17)
VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD: int = 4096

# EXRREERRRIHPEM (A5 1670 17)

# Token-count cutoff for multi-stream overlap of the attention input

# GEMM with auxiliary GEMMs (e.g. fused_waqga_wkv overlapped with indexer

# weights / kv-score projections in DeepSeek-V4). At or below this many

# tokens the FP8 main GEMM has idle SMs to share with the bf16 aux GEMMs

# and overlap is a 5-45% win; above it the FP8 GEMM saturates the device

# and the cross-stream sync becomes pure overhead. Set to 0 to disable

# the multi-stream path entirely. Empirical crossover on B300 (148 SMs)

# is ~4096; B200 (132 SMs) is expected ~3072.

"VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD": lambda: int(
os.getenv("VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD", "4096")

),

vlim/model_executor/layers/deepseek_v4_attention.py

DeepSeek-V4 ST EAEFIRA execute_in_parallel BEHMEXNBEHIKT, SZIEHASITIR,
# SV SRR A

import vllm.envs as envs
class DeepseekV4Attention(AttentionLayerBase):

def attn_gemm_parallel_execute(
self, hidden_states: torch.Tensor
) -> tuple[torch.Tensor, ...]:

# BRAEME aux_fns B RN AT

def fused_wqga_wkv() -> torch.Tensor:
qr_kv, _ = self.fused_wqga_wkv(hidden_states)
return gr_kv

# RBETE: £ enable 53, RIFEYHEI batch B token BURERTRHAZ R
ar_kv, (kv_score, indexer_weights, indexer_kv_score) = execute_in_parallel(
fused_wga_wkyv,
aux_fns,
self.In_events|[0],
self.In_events[1:4],
self.aux_stream_list[:3],
enable=hidden_states.shape[0]
<= envs.VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD,
)

return gr_kv, kv_score, indexer_kv_score, indexer_weights



SN T
« BRIMES X [gemini-code-assist] 8 enable S3KBRIA False KBEIR
execute_in_parallel LA RAE N R EREME, EINKAN True, FERLZREIFT commit
FRSZHL, {B4E4S token threshold BYBRIAME 4096 AR AL ENE{E, SLFRARREMIA
A% (BAMX DeepSeek-V4 —4&MERA)
—EMBUE: [gemini-code-assist] &8 deepseek_v4_attention.py F 7 &k
maybe_execute_in_parallel AAXRZ I PR 1118, BERA—HBNKE, BXNE—EIE, F
RERALRRAF LR,
« torch.compile E%RiF: [gemini-code-assist] ZTUEHT env var 1IN ignored_factors LA
%fit & torch.compile ERF, ZEDCREEN,
. execute_in_parallel enable ZEERIMEN A True URIFEEFE (design): fEE R XN
, BELRARAE NEE, FAEmEMRRAE,
- [TEREE attention BEPEMZRIAA A (correctness): RELEIE, HARARITET
F attention GEMM,

- FIEZER A torch.compile ignored_factors (performance): KRN, (BLFriz
TR ER D ST, FmA R

R fe5 7

o
EYVAXFE (F) : execute_in_parallel BT AZM SR MFTA A A& ——enable BRIA
False TTRESERE Atk (BRBIRA DeepSeek-V4 EH) BINGRAN E£4T, ELFRRAA
MERNEANT REHR, BZEBRIHREL—RA, RRAR.
c BEARTE (K) : deepseek v4 _attention.py A FINH &k
maybe_execute_in_parallel & A RMNMITEE, FERRAK batch F T BEfk & 1% BER

1o
. BIESETM () : VLLM_MULTI_STREAM_GEMM_TOKEN_THRESHOLD sAA
ignored_factors, BXZEWIFIER E TREARLZ L EH torch.compile E4miF, {BZFr
TR 3 SN # M AE

R

AP/ Eg: IWHFETEAGRAFRET ESNENMEERNLFER, BERIAE 4096
233 B300 BiF, KIHIFETEMBK,

« AGMERE: K batch TERZRITHRATMINE D T8, THAaefa T EaE LR, /N
batch fREn&E Uk (5-45%)

« REGFT 283 execute_in_parallel IO ZE  (H13E enable 248k) ZRELRFEEN,
B st E{X R T DeepSeek-V4 ST & ALER,

« RREFRIT: BOEATE , 0T §E

KRR EE



« PR #41263 [DSV4] Fuse norm and router for low latency scenario: [& 8 DeepSeek-V4
MHREML R T, PR MoE Bb&5HATHRR,

« PR #42444 [Model Runner V2][Bug Fix][DSV4] Ensure lazy attention state
initializations happen during cudagraph capture: 158 DeepSeek-V4 & ¥ CUDA
Graph FHIEHEMBE IR, 54 PR FEB DSV4 attention & & ek,

« PR #41986 [Bugfix] Add swiglu limits to deepgemm fp8 methods: {&IE DeepSeek FP8
MoE k& BFRHEI, 1AL DSV4 ASHENSEE DA,



