PR #34967 TEIRLE

sgl-project/sglang
[MoE] Add FlashInfer SMA0 MXFP4 W4A8 CUTLASS MoE
&3mtiE: 2026-09-01 11:04

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/34967

PATHE

« —AiE: SMA0 #73E MXFP4 W4A8 MoE B&12, kernel ZHHIRAA 2 /&

cBESME: EERIE, EAFI=A: 1) 2/ pin IBAR FlashInfer BH4{a X opt-in A3
ZABENFTRAZI IR L WIRR; 2) A preserve_expert_range + last_real / k_real &3

33 padding §FWERERF|, 1RIE Humming residual ¥{EfaE; 3) X b ABIL (
routed-row vs per-local-expert) & E B E5RAITIRER T,

THRES B

SGLang B& FlashInfer SMG0 MXFP4 W4A16 CUTLASS MoE B&42 (& #24816 £ T
FlashInfer #3084 §| \) . FlashInfer #3738 #/m7 5 —% Hopper B2 sShiSEHIEEN
3| FP8, F#infT MXFP4 RXE x FP8 BUEH MoE GEMM, XA Humming RX#& pre-MMA
E8MO scale fusion, A& PR B BAREERKRRIMTAWIRIRT, EZBEFIEAERN opt-in £
A, FBERMER Flashinfer #4431 & 1IE/E 8 per-local-expert residual ABI, & %R
#4411 3R H routed-row |B ABI,

LI AE

1. /TR S % K E . python/sglang/srt/server_args.py A
flashinfer_mxfp4_moe_precision 30 fp8 #&2s;
python/sglang/srt/layers/quantization/mxfp4.py # SMI0 4% 3% precision == "fp8" &
E _use_sm90_humming, SM100/SM120 xR (fp8 7 Blackwell EI1EME) ; K
WRASF check_pkg_version_at_least("flashinfer_python", "0.6.18") | 14%,
use_wfp4afp8_humming XRBFRERHAREN, &#F 0.6.17 F&&,

2. GPT-OSS MEMMALIE: _process_weights_for_smd0_cutlass ¥ _stack_up_gate_ w13/
_pad_w2_3d #13% preserve_expert_range 23k, F[E expert BEA scale ERXMF
padding, Fi% last_real / k_real BETRE NHWTMEBRERS|, #H%e UESMO_ONE ERT
Z Humming BY min/max exponent SEE; python/sglang/srt/layers/moe/fused_moe_trit
on/layer.py #3# hidden_size_unpadded 2 EFREEAH,

3. DeepSeek-V4 X EMALIE : python/sglang/srt/layers/quantization/mxfp4_flashinfer_cu
tlass_moe.py B process_weights_after_loading #i0 Humming &%, * w13/w2 %5
R preprocess_moe_weights_for_sm90_mixed_gemm_humming, >t
w13_humming_residual_scale. w2_humming_residual_scale (343 64 Mz 276) 5
humming_fc2_act_scale,



4. RAORAEES: python/sglang/srt/layers/moe/moe_runner/flashinfer_cutlass.py By
FlashInferCutlassMxfp4MoeQuantInfo g =B E;
fused_experts_none_to_flashinfer_mxfp4 ¥3&H A quant-scale FfL (FC1 ITERE IR
scale. FC1 residual. FC2 #C& scale. FC2 #rZBMEIR scale. FC2 residual) , RE R
B, 5 MXFP8 B, HRERHARE use_wfp4afp8_humming=True,

5. MR, FE AL XY : test/registered/unit/layers/quantization/test_mxfp4_smd0_cutlass.
py FIEFALIERTEL. padding A M. prerounded tail HEFR. DSV4 FikL R, fail-fast &
A%l (18 passed + 1 skipped) ; test/manual/layers/moe/bench_mxfp4 _smd0_kernels.
py 3 W4A8 Xtth; server_arguments.mdx. DeepSeek-V4 cookbook 5§ H200 B.E K
B B HIFHFRIT in-progress,

R

« python/sglang/srt/layers/quantization/mxfp4.py (#£3k B4 755%; 2% source; EH
core-logic; &5 _stack_up_gate_ w13, pad w2 _3d) : BOEMAAIE: SMI0 B2
precision %% Humming, _stack_up_gate_ w13/ _pad_w2_3d 30
preserve_expert_range 5TERER|HEMRZLE, ZIEFAMEXE,

« python/sglang/srt/layers/quantization/mxfp4_flashinfer_cutlass_moe.py (#£3k J&3gi&
BL; 2% source; A dependency-wiring) : DeepSeek-V4 ) FlashIinfer CUTLASS &
¥%: £ post-load MM ERIEAN Humming kLR, FH5EM residual 5 FC2 #5E scale,

« python/sglang/srt/layers/moe/moe_runner/flashinfer_cutlass.py (3 MoE zfT8; £
%l source; EA core-logic) : AZAAEEA: #M3E Humming A/ quant-scale &1L,
RN, HIREME use_wfpsafp8_humming, & 0.6.17 FEMMXH,

- test/registered/unit/layers/quantization/test_mxfp4_sm9d0_cutlass.py (FE3R = IEM5,;
K5 test; KA test-coverage; &5 _build_method,
test_process_weights_humming _matches_flashinfer_direct,
test_humming_padding_preserves_per_expert_residual, _build_prerounded_case) :
SMA0 MXFP4 JEMMERES: F3E Humming FALIEXTLE. padding REE M.
prerounded tail HEFR. DSV4 FiAL3E. fail-fast & 6 MELF =R,

. test/manual/layers/moe/bench_mxfp4_smd0_kernels.py (3t EERIA,; %5 test; £
A test-coverage; 4% build_flashinfer_humming_inputs) : Fa1=8&£%: SGLang
Marlin W4A16. FlashInfer CUTLASS W4A16. FlashInfer CUTLASS W4A8, E1bMaE
W 25 BO ERIE KR

« python/sglang/srt/server_args.py ({3t FRESEE; 3 A source; A configuration) :
EEZRAFP AL A flashinfer_mxfp4_moe_precision ¥ fp8 K25 5tEH, & opt-in BT
R X

« python/sglang/srt/layers/moe/fused_moe_triton/layer.py (#3k # &2 35| source;
A core-logic) : 1B hidden_size_unpadded, A SMI0 5B HRTREE B4R
K, EERMEEENLERE,

« docs/src/snippets/configs/deepseek-ai/deepseek-v4.jsx (FER FRBXAY; K5 other;
KA configuration) : DeepSeek-V4 H200 {KZERELE B Marlin W4A16 t#3|
FlashInfer W4AS8, #RiT in-progress #Fit3kEEZR A R,



XEFE: process_weights_for_sm90_cutlass, _stack_up_gate_ w13, pad_w2_3d,
process_weights_after_loading, fused_experts_none_to_flashinfer_mxfp4,
build_flashinfer_humming_inputs

KR BR

python/sglang/srt/layers/quantization/mxfp4.py

B %R SMA0 BR121% precision 3%£3% Humming, _stack up gate w13/
_pad_w2_3d #hn preserve_expert_range STERE R HKZE, ZEIEMMELE,

# X% . FusedMoE THBEFE create_weights Z RI#AIE hidden M LERE (GPT-OSS 2880 ->
3072) ,

# FHik K un B2EREEWEMIE checkpoint R4 K, loader N5 EERF,

# BER scale 7428 UESMO_ONE (270) E%, & Humming B per-expert BIESEE
# 3XB R#ED checkpoint B2 K MR H%|, FIRILL KL preserve_expert_range E R,
K_real = min(getattr(self, "_unpadded_hidden", None) or K_un, K_un)

w13_scale_real = -(-K_real // sf_block_size) # 1 LEE: R 32 WRAMRESLZ$HIE

def _stack _up_gate w13(
unpadded_w13, last_pad, last_un, preserve_expert_range=False, last_real=None

"% GPT-0OSS R5EMm A [g0, u0, g1, ul, ...] BRI padding A [up; gatels

last_real FA-F&BE N, REH| checkpoint B 25 $,
if _interleaved:
gate_rows = unpadded_w13[:, 0::2, :]
up_rows = unpadded_w13[:, 1::2, :]
else:
gate_rows = unpadded_w13[:, :N_un, :]
up_rows = unpadded_w13[:, N_un:, :]
out = torch.zeros(E, 2 * N_pad, last_pad, dtype=unpadded_w13.dtype, device=device)
if preserve_expert_range:
# Humming MA—A expert 8§ EEMO min/max #-% residual;
# ABAES scale X padding, #% padding {EKRERETEE,
out.copy_(unpadded_w13[:, :1, :1])
copy_un = (
min(last_real, last_un)
if (preserve_expert_range and last_real is not None)
else last_un
)
out[:, :N_un, :copy_un] = up_rowsl:, :, :copy_un]
out[:, N_pad : N_pad + N_un, :copy_un] = gate_rowsl[:, :, :copy_un]
return out

def pad_w2_3d(unpadded, last_pad, last_un, preserve_expert_range=False, k_real=None):



"'w2 TEMBREE, RE K ZM K un 33553 K_pad, """
out = torch.zeros(E, K_pad, last_pad, dtype=unpadded.dtype, device=device)
if preserve_expert_range:
out.copy_(unpaddedl[:, :1, :1])
k_copy = (
min(k_real, K_un) if (preserve_expert_range and k_real is not None) else K_un
)
out[:, :k_copy, :last_un] = unpadded|[:, :k_copy, :]
return out

python/sglang/srt/layers/quantization/mxfp4_flashinfer_cutlass_moe.py

DeepSeek-V4 # FlashInfer CUTLASS JE3#: 7E post-load MMrEIEAN Humming FibiE, 3F
JEM residual 5§ FC2 BCE scale,

if self._use_sm90_humming:

# DSv4 RERIF native EBMO, EI#EFEAA Humming TALE;

# CRNEHRARE / scale 18, F3RME per-local-expert residuals

w13_il, w13_s_il, w13_residual = preprocess_moe_weights_for_sm90_mixed_gemm_humming(
layer.w13_weight.data.view(torch.uint8).contiguous(), w13_scale_u8

)

w2_il, w2_s_il, w2_residual = preprocess_moe_weights_for_sm90_mixed_gemm_humming(
layer.w2_weight.data.view(torch.uint8).contiguous(), w2_scale_u8

)

# F 64 (276) *ME FP4 -> FP8 BT #URTE, X FP32 &AM expert —17;

# Flashinfer RIS ET EP {EIMELRE expert BT RIFT R residual,

layer.w13_humming_residual_scale = Parameter(
(w13_residual * 64.0).contiguous(), requires_grad=False

)

layer.w2_humming_residual_scale = Parameter(
(w2_residual * 64.0).contiguous(), requires_grad=False

)

layer.humming_fc2_act_scale = Parameter(
torch.ones((), dtype=torch.float32, device=w13_scale_u8.device),
requires_grad=False,

)

python/sglang/srt/layers/moe/moe_runner/flashinfer_cutlass.py

WAL A RS M3 Humming A quant-scale AL, RIEZEM, HIREE
use_wfp4afp8 humming, & 0.6.17 FEMKE,

# A Humming quant-scale #fL (FlashInfer #4431 (SIER4A)
# [FC1 T B EIR scale, FC1 &4 expert residual*64, FC2 #OERE scale,
# FC2 3T BAREIR scale, FC2 &4 expert residual*64]
humming_scales = (
w13_humming_residual_scale,
w2_humming_residual_scale,
humming_fc2_act_scale,
)

use_wfp4afp8_humming = any(scale is not None for scale in humming_scales)



# ZHEXFTE, TNUHREEREZREIERIE,
if use_wfp4afp8_humming and not all(scale is not None for scale in humming_scales):
raise ValueError(
"SMI0 Humming MXFP4 MoE requires both expert residual scales "
"and the FC2 activation scale."

)
if use_wfp4afp8_humming and use_mxfp8&_act_scaling:
raise ValueError("SM30 Humming and SM120 MXFP8 scaling are mutually exclusive.")

# ... E SM120 MXFP8 4% 2 5. il WAA16 KX ZHT ...
elif use_wfp4afp8_humming:
quant_scales = [

quant_info.w13_weight_scale.view(torch.int32),
w13_humming_residual_scale,
humming_fc2_act_scale,
quant_info.w2_weight_scale.view(torch.int32),
w2_humming_residual_scale,

]

# FlashInfer 0.6.17 ¥ EIR$ Humming API, |BERZREEMEHTABT,

# ZUESHIR LR pin FRAT W4A16 / MXFP8 BRIZHVZEAE M,

humming_kwargs = {"use_wfp4afp8_humming": True} if use_wfp4afp8_humming else {}
# ... flashinfer_cutlass_fused_moe(..., **humming_kwargs)

i A 4
kaixih: K_un EBZ unpadded "? FusedMoE B.21ZRII GPT-0OSS hidden M 2880

round 3| 3072, BZF ESMO scale £#F 127 (_ UESMO_ONE) E7%., 1EARLZ| g4
Humming 8 per-expert min/max €K ZEE LR E,

yuan-luo: [E&,. create_weights :zfTH hidden B2 3072, preserve_expert_range ¥
RHRIFE B Z X, 232K hidden_size_unpadded 88, H*hZH AL shape LR
MR o

kaixih: MRALERZIX B R Version.parse(flashinfer_version) >=
Version.parse("0.6.18"), release[:3] €#4T 0.6.18rc*,

Fridge003: XBE REEE M preprocess_moe_weights_for_sm90_mixed_gemm_hummi
ng, AEBREAEZMH; ARE (#36954) T[BRIGEMERLE,

yuan-luo: BEKAILE check _pkg_version_at_least —I13%; #36954 S5 7% KR FH4D
MAEEEH X import,

Fridge003: SM120 89 fp8 guard (line 42-46) RifsFR——Blackwell &Kt MXFPS
activation, IRFESHIFELE "IZHE M,

guzekai0l: FEEXRE Humming W4A8 T BEMIZ1EA upstream inclusionAl/Humming
Jadn, SZBRR FlashInfer 89 use_wfp4afp8_humming S%K,

yuan-luo: & BEFH A Cutlass,



« FusedMoE FERE hidden $3k Humming residual SEEWEIREZITZ (correctness):
hidden_size_unpadded 123k, post-load %32 83% last_real / k_real #WrEe DL F#MN
18, test_humming_range_ignores_prerounded_hidden_tail,

» FlashInfer JR A 1#2 % IRA| prerelease (correctness): EMER: BFEF1#E, MR
try/except 5 hasattr B1F22,

« SM100/SM120 L fp8 &I N inert M3AEREE (design): BARR: WA guard £IFFHR,
fp8 7 Blackwell E#XRILA inert,

s FARE MR A E 2 BN Flashinfer G (design): BEAER: FlashInfer 0.6.18 #
RIEBRAEMAT, REBMHEFRENERK,

« ARG LE X (Humming vs inclusionAl backend) (style): Bf&#&: E#H A Cutlass.

RS B
. NS

1. KBS AHARKE: SGLang £/&10 pin FlashInfer 0.6.17, 3%&3% fp8 &3 BRLMK; MAE
Wk EE #36954 MMEF K FlashInfer Python &. cubin 5§ JIT-cache G £~ R
Ao

2. EHMENFE: pre-round hidden tail 853 Humming residual # UES8MO0_ONE &%
TH (kaixih £, BAEEFIONER) ; padding ERARF [ expert EA scale”, &
B expert B scale & 0 S4FFK(E, preserve_expert_range 3EZATH = BE1R B TEA

3. REMRFE: use_wfp4afp8_humming R Humming B#2EXN, 0.6.17 TELAE
W4A16/MXFP8 BRIZARZE; FlashInferCutlassMxfp4MoeQuantinfo =&z &K
PRI T 1 1L F B TR ERH AT IRER,

4. EVARFE: WAA16 BBIZATAARE, 18 padding HBIR#FEL 5 AA SR RE,
SM120 MR R T & BRI B ZHTH server args £ T X,

5. mENFE: DeepSeek-V4 XHSEREARIT in-progress, TEEH benchmark S8R A = AE
SR RRMERETIARE. - ®m: AFM: H100/H200 £ GPT-0SS RigERLL
DeepSeek-V4 FP4 ERE ARG WAAS #3; GSM8K 200 BIxEE (0.985) &5 W4A16
EHF, IR AEM 611.8 AR 683.6 token/s (+11.7%) , kernel RIE token >=
2048 BHEREA 2 f&, Z2%M: TP/EP T residual ¥4 expert K5 HAE,

FlashInfer NERER 2R BIAH expert BRET, %S forward #3&E routed-row 3KE;
SM100/SM120 Lt fp8 AREW XA AIEME, —HEEEEFTSE, FRM: E4E
B4 Flashinfer JRARY), FIRI #3738 -> #4411 > #4431 19 ABI @&, - N
P KB LR AR , OB ATE | JRATEGEN , BERBIEED RS

KERBKE

« PR #24816 Add FlashInfer SMG0 MXFP4 W4A16 CUTLASS MoE: 74 PR BB R & :
I\ SMI0 MXFP4 W4A16 B&12, A PR EHER LY B WAA8 Humming B2, HEH
H GSM8K ¥ 0 4%,

« PR #36954 Upgrade FlashInfer to 0.6.18: Fridge003 ZE1FiLF#IAiZ PR & FlashInfer
0.6.18 #t&Z s A PR By fp8 BRARMRHIZA KA BEEIER A, mmangkad tfE it E KK



PR AR



