PR #22669 ZEIRE

sgl-project/sglang
feat: Support flashinfer_cutedsl MoE runner with flashinfer alltoall backend
& FEHE: 2026-05-20 15:36

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/22669

PHATHRE
« —A]iE: CuteDSL FP4 MoE &X FlashInfer alltoall

- WEDNE: WRIEAIRZE Qwen3.5-397B-A17B-NVFP4 = HAth Blackwell FP4 X MoE ##
RBFEA DP+EP, ZEIUFHF %L PR LAIEAR idle rank &b3Bfo alltoall £ A T, XFTE
B RIERA|IZ A NVFP4 dispatch BT, sanitize kernel B0 E M, LUK buffer A/INEG
ENRNAFERW, Bl PR BE63F, ELLTIRER NVFP4 dispatch B9 FF# &,

THRES B

£ B200x4 EERZBAB A MoE #AE (41 Qwen3.5-397B NVFP4) Bt, %EE DP attention +
EP BLE, BRAM CuteDSL MoE /53R X #F Flashlnfer alltoall, i deepep KRR IZ R
RE, APR BHAX—AHE, HESHMR idle DP rank (TTAH token) FEHEY FP4 GEMM
AR AD NCCL BIERITEL,

LI RE

1. BBEALEEWE (server_args.py) : T cutedsl 89 moe_a2a_backend B&#E AN "
flashinfer", 7 flashinfer a2a & moe_runner_backend B& B A "flashinfer_cutedsl",
BRHIZH SGLANG_MOE_NVFP4_DISPATCH (B scale factor AR H#E) » BiE
dp_size == tp_size FIRE ep_size, WEMBEERERIR
SGLANG_FLASHINFER_NUM_MAX_DISPATCH_TOKENS_PER_RANK * ep_size >=
max_prefill_tokens,

2. EAVETMERD (qwen2_moe.py) : FE forward HRM M=0 FELHX—¥Y
hidden_states AZBFBkiE shared_expert 7 gate, 1EA5AA self.experts() &5 alltoall,
E a2a BT &AL TP allreduce (EA alltoall BB A routed expert %)
shared_expert #$1LEHEN tp_size=1 (5§ deepep —3%) »

3. Token 2% EEM (flashinfer.py) : BRIMLER dummy tensor, BIFEEHETKE (
kernel RAEXH) . E4% has_dummy_token A is_idle_rank, % dispatch #i%E
invalid_token_expert_id=self.num_experts it MoE Bkt padding L, BRIA
max_num_tokens M 1024 ##FAZE 8192,

4. MoE BUTEEM S buffer 3EES (flashinfer_cutedsl.py) : #73g
fused_experts_flashinfer_to_flashinfer_cutedsl|_fp4 &3 NVFP4 fo bf16 FARH A
ensure_cuteds|_wrapper 340 num_tokens 53k, #HAITHE wrapper buffer X/ (a2a
BAIZARIE dispatcher FRE|, allgather BIZMRIBEE R token %)



5.5 CI (¥ test flashinfer_a2a_cutedsl_v2.py) : E2E MR B200x4 E25h
Qwen3.5-397B-NVFP4 (TP4 EP4 DP4) , 3infT GSM8K FHUr= £#E >90%, Y3 CI
extra-b M (49 600s)

REEF:

« python/sglang/srt/layers/moe/moe_runner/flashinfer_cutedsl.py (3 MoE HUTE; £
B source; ER! core-logic; &5 ensure_cutedsl_wrapper,
fused_experts_flashinfer_to_flashinfer_cuteds|_fp4) : #%® MoE BT XM, #ig
fused func SEMtAn buffer size &AL, X IF flashinfer 2% &

test/registered/moe/test_flashinfer_a2a_cutedsl v2.py (#3k MiRk; K7 test; LR
test-coverage; 5 TestCuteDslIFlashinferA2A, setUpClass, tearDownClass,
test_gsm8k) : FIE E2E SRR, 7 B200x4 EIIE cutedsl + flashinfer a2a A&H
BT

python/sglang/srt/server_args.py (3t BEERI; 5| source; FEA configuration) :
FERIAFEEMRTE, M flashinfer a2a B&#, &HZEA NVFP4 dispatch
python/sglang/srt/models/qwen2_moe.py (3R =ARER; K 5| source; ER

data-contract) : A FIEIERL: M=0 guard. TP allreduce BkiZ. shared_expert
tp_size=1 X #F flashinfer a2a

python/sglang/srt/layers/moe/token_dispatcher/flashinfer.py (#3k Token /%2 ; %
B source; A core-logic) : Token &% B/EHM, IR dummy token L&, Hin
invalid_token_expert_id, E 44 is_idle_rank

X5 ensure_cutedsl_wrapper, fused_experts_flashinfer_to_flashinfer_cutedsl|_fp4,
FlashinferDispatcher.dispatch, Qwen2MoeMoE.forward

RERED R B

python/sglang/srt/layers/moe/moe_runner/flashinfer_cutedsl.py
s> MoE HUTE XX, #3E fused func JEMtAn buffer size &S, X 3F flashinfer K& &

def ensure_cutedsl|_wrapper(layer: torch.nn.Module, num_tokens: int = 0) -> None:
"""Lazily create CuteDsIMoEWrapper and resolve scales on first forward.

Args:
layer: The FusedMoE layer module.
num_tokens: Current token count entering the MoE layer. Used as
the buffer size for the non-a2a (allgather) path, where the
autotune dummy run passes req_to_token_pool.size * dp_size —
the worst-case post-allgather batch. For the a2a path this
is ighored in favour of the dispatcher's workspace limit.

n

if getattr(layer, "_cutedsl_wrapper", None) is not None:

return

try:
from flashinfer import CuteDsIMoEWrapper



except ImportError as e:
raise ImportError(
"flashinfer_cutedsl backend requires FlashInfer with CuteDSL support. "
"Install with: pip install flashinfer"

) from e
from sglang.srt.server_args import get_global_server_args

assert layer.intermediate_size_per_partition > 0, (
f"CuteDSL MoE: intermediate_size_per_partition must be > 0, "
f'got {layer.intermediate_size_per_partition}. Check EP/TP configuration."

server_args = get_global_server_args()
use_cuda_graph = server_args is not None and not server_args.disable_cuda_graph

# Buffer size must cover the worst-case token count the MoE layer can see.
# - A2A path: dispatch returns tensors flattened from
# [ep_size, max_tokens_per_rank, ...].
# - Standard allgather path: dp_size * max local tokens per rank.
dispatcher = getattr(layer, "dispatcher", None)
if hasattr(dispatcher, "max_num_tokens"):
# A2A B42: £ dispatcher FR&|BIE rank F K tokens 3k ep_size
# X# buffer K/Ne[ A B IFET 8 SGLANG_FLASHINFER_NUM_MAX_DISPATCH_
TOKENS_PER_RANK A%
max_num_tokens = dispatcher.max_num_tokens * getattr(dispatcher, "ep_size", 1)
else:
# Fof allgather B&42: EH % — R forward £ AB num_tokens
# num_tokens & req_to_token_pool.size * dp_size, BIEIFIENTH post-allgather #E A/
max_num_tokens = max(num_tokens, 1)

top_k = layer.top_k if layer.top_k is not None else layer.moe_runner_config.top_k
# ... F8HE inference_mode #M|7E CuteDsIMoEWrapper ...

python/sglang/srt/models/qwen2_moe.py

AR EIERL: M=0 guard. TP allreduce Bkid. shared_expert tp_size=1 % 3F flashinfer
a2a

def forward(self, hidden_states, forward_batch=None, use_reduce_scatter=False, should_
allreduce_fusion=False):

num_tokens, hidden_dim = hidden_states.shape

hidden_states = hidden_states.view(-1, hidden_dim)

if get_moe_a2a_backend().is_deepep():
return self._forward_deepep(hidden_states, forward_batch)

# M=0 guard: idle DP rank #J hidden_states X %8,
# Bki¥ shared_expert fo gate (FP4 GEMM T3k IBZRIKE ),
# BRFURA self.experts() UE5 alltoall &4,



if hidden_states.shape[0] == 0:

shared_output = None

topk_output = self.topk.empty_topk_output(hidden_states.device)

final_hidden_states = self.experts(hidden_states, topk_output)
elif self.alt_stream is not None and get_is_capture_mode():

final_hidden_states, shared_output = self.forward_normal_dual_stream(hidden_states)
else:

shared_output = self. forward_shared_experts(hidden_states)

final_hidden_states = self._forward_router_experts(hidden_states)

if shared_output is not None:
final_hidden_states += shared_output

# FlashInfer alltoall BAE A&7 routed expert &£,
# EBkt ibF 89 TP allreduce, &M idle rank £%3 NCCL K/NRILEL,
if (self.tp_size > 1
and not should_skip_post_experts_all_reduce(
is_tp_path=True,
use_reduce_scatter=use_reduce_scatter,
should_allreduce_fusion=should_allreduce_fusion,
)
and not get_moe_a2a_backend().is_flashinfer()):
final_hidden_states = tensor_model_parallel_all_reduce(final_hidden_states)

return final_hidden_states.view(num_tokens, hidden_dim)

python/sglang/srt/layers/moe/token_dispatcher/flashinfer.py

Token &% BEHM, KR dummy token #L#l, A0 invalid_token_expert_id, E44
is_idle_rank

def dispatch(self, x, topk_output):
topk_ids = topk_output.topk_ids
topk_weights = topk_output.topk_weights

# K idle rank: AT token B, EAZKE (kernel JRAEZHF)
self.is_idle_rank = x.shape[0] ==
if self.is_idle_rank:

x = hidden_states.new_zeros((1, self.hidden_size))

topk_ids = self.dummy_topk_ids

topk_weights = self.dummy_topk_weights

# Z 2 F NVFP4 dispatch, Efb#A
global_scale = self.quant_config.get("input_global_scale", None)

if global_scale is not None:
x, x_sf = fp4_quantize(x, global_scale, is_sf_swizzled_layout=False)

# ... M payloads ...

if self.is_idle_rank:



self.runtime_max_tokens_per_rank = max(self.runtime_max_tokens_per_rank, 1)

# AHA alltoall BHE X invalid_token_expert_id = num_experts,
# IX#E MoE kernel BkiY padding #&fu, BERRFITE,
recv_tensors = self.moe_a2a.dispatch(
topk_ids,
payloads,
self.runtime_max_tokens_per_rank,
invalid_token_expert_id=self.num_experts, # #xiC padding A FT3K
expert_id_payload_index=expert_id_payload_index,

)
PR AL

« BESHL: YAMY1234 2K has_dummy_token R is_idle_rank WIRFA M, BX
M,

« NVFP4 dispatch: YAMY1234 %o leejnau ZVGREFIZEA NVFP4 dispatch (BRIIE) |
trevor-m AN R X IFHIEXT commit, (BFRA PR ARG BAHEEEEEAL,

« sanitize kernel M&E: trevor-m Bk invalid_token_expert_id % &8y
moe_a2a_sanitize_expert_ids FF44, bobboli &% padding & AF TR expert_id LAEE
TORBITE, FUWEREMLERLE,

« 2RIA max_num_tokens WEMXFE: trevor-m 38 HERIA 8192 &£ DEP32 TR K
225GB buffer, {EZ7 server_args.py BHimT BRERKZIE,

« CI MMELRAE: ch-wan ZBIUEFOINRYIAN extra-b MEIAFE Cl RIR, BAEK.

« TES4: has_dummy token -> is_idle_rank (style): {E& R 3FE 2K,

« NVFP4 dispatch 5 CuteDSL scale factor #%& M (design): & scale factor AEAFHE,
Pig4|Z B NVFP4 dispatch, &4 warning.

« invalid_token_expert_id 3|#2#y sanitize kernel MEEFFEE (performance): 1% &
invalid_token_expert_id, %M ERAE,

« BRIA max_num_tokens IEESFHEANEREAK (performance): T server_args T MEERLE
, Hafr SGLANG_FLASHINFER_NUM_MAX_DISPATCH_TOKENS_PER_RANK * ep_size
>= max_prefill_tokens,

o CI MR EZREE (other): BEEENREM T Y stage A extra-b,

PNESE-A

- QFe:

« NVFP4 dispatch 3£ : BF scale factor AR FH#KE, PR BHZERAT NVFP4
dispatch (SGLANG_MOE_NVFP4_DISPATCH=0) , 53K prefill MM AR
BFloat16, TTRERS™A prefill MEAk. BLEERIEHB .

- REBAKNFE: max_num_tokens BRIA 8192, K EP (41 32) BFAEC buffer TH
HBH B, server_args ™M T ZERE, BERAPFIRNREE
SGLANG_FLASHINFER_NUM_MAX_DISPATCH_TOKENS_PER_RANK H3E Y% E,



« sanitize kernel PERE: invalid_token_expert_id fii% moe_a2a_sanitize_expert_ids
kernel, & RMUVINER, (B4EH LA,

« {X FP4 E1k: CuteDSL runner X %3 modelopt fp4, HMBEALR WM SIES,

 EHMERNE R BA flashinfer a2a B384 shared_expert tp_size=1 32 H TP
allreduce, 5BRIAMTARE.

- AP EEREER NVFP4 K MoE A& (Jm Qwen3.5-397B) #/2HA DP attention +
EP WAF, REFBEEMLEF, TKkEY RIEMEL, AR MERE.

« A% Eh —-moe-a2a-backend flashinfer 5 --moe-runner-backend
flashinfer_cuteds| 89284, £ B200x4 MR P EHEIFFE, FHEA ~1%, Hfth GPU
Aot RRIOIE

- BFA: EBHIPIH fused func fa dispatcher B8, CI #3¥ 600s 8§ E2E MR, KK
£ J& X # NVFP4 dispatch,

« RFEFRIT: BHEIZEA NVFP4 dispatch #42 , K DP BBE THRBE/ES |, sanitize kernel P
REFT 58

KRR EE

« PR #25825 [Refactor] Pass PP start_layer via model constructor instead of
forward_batch.token_to_kv_pool: EHEEKT gwen2_moe.py, AE MoE BMEAN;
A PR TESLERE EIEANT flashinfer a2a By shared_expert tp_size=1 248, EHREREH T
I,



