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[Deepseek-V4] Enable shared-experts fusion on the flashinfer_mxfp4 (trtlim-gen) MoE path
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- —4)iE: BA DSV4 flashinfer_mxfp4 £ZEX@E, TERK TTFT 5 ITL

« WEMME: BEEHFEIR. XE—N"NHEFE. KPR ATTBASHF " BW#ESER: TR
B/ N (12 47 guard) , B3R LML E wire format £T%8, FHiE fail-fast B
PEEG EP TR, W& 5 X)T uses_per_rank_fused_shared_slots() 5§
_maybe_load_fp8_shared_expert_as_fp4 BIRE, WUEMIRTF X -0.0 FHmLAIET= 238 A
No

THRES B

DeepSeek-V4-Flash T flashinfer_mxfp4 (trtlim-gen) {2 t, H£ZEEFBRIAENIML FPS
MLP % —% stream L£35fT, PR body BAFLER: EE&/E 'the shared expert is routed as
expert slot 256 through the same MoE kernel, so the whole MoE runs on a single
stream instead of a separate FP8 MLP on an alternate stream (~4 fewer kernel
launches + 2 fewer stream syncs per layer)'s JKE#ML&E| (FP8—MXFP4 mn#k#h requant.
slot B&#1) 1 #27349 &, KPR fimEA. BiE, b LXBRIEMER: EP TRA
per-rank shared slots B gt &S8Rt E IR, NMIRATIELSL,

TR

1. EP F5#7F (python/sglang/srt/models/deepseek_v4.py) : FE
shared_experts_fusion_disable_reason classmethod F#3go %, %4
get_parallel().moe_ep_size > 1 BH uses_per_rank_fused_shared_slots() A False B,
REIBAHA disable reason, £ loader TEMZEMEMEZ A fail-fast, JRE: EP F&A
rank RI¥FAE routed experts 89—/ M H, fusion slot T)%EME| routed weight KE L
, BERRASEHEIRER, FANE uses_per_rank_fused_shared_slots 8 import.

2. E ABLA requant B4 (LHINRELEREN) : load_weights & mlp.shared_experts.* &
42 A mlp.experts.{n_routed}.*, FusedMoE. maybe_load_fp8_shared_expert_as_fp4

(#27349 5| N) #% 128x128 block ¥JR#s FP8 IRE 5 H block scale i#3id
quantize_block_fp8_weight_to_mxfp4 ¥4 MXFP4 #5 NBE&MEAL, & PR RMEK
trtlim-gen kernel, X2 H BIIERIREA,

3. BANER, (B3 test/registered/unit/models/test_deepseek v4_mxfp4_shared_expert_r
equant.py) : 1/ torch &5, _dequant_mxfp4 R E, FIE nibble IfiF (I
nibble = 18%k%|) . 54 (code bit 3) . e8m0 1RE 127. block scale RFASFRIZEE



PR (< 0.15) , JEME| base-a-test-cpu suite, MEIRFIBREINEIL 0.0 ZREGA -0.0 (
code 8) , BIEMAN RIIE padding REMEHN 0, FAEERSAL,

4. XHSBLE (docs/cookbook/autoregressive/DeepSeek/DeepSeek-V4.mdx) :
Configuration Tips T#3E "Shared experts fusion (Blackwell, flashinfer_mxfp4)" 7N
, UYLER --enforce-shared-experts-fusion k. Wz #KkiE (QPS 1-8 F TTFT -13% &
-21%. P99 ITL -15% Z -53%) 5REM EP AR, recipe 84 1Ti% reviewer ZRK{R
FAZE,

R

« python/sglang/srt/models/deepseek_v4.py (#3k #=AE; 25| source; ER core-logic
;. /45 shared_experts_fusion_disable_reason, uses_per_rank_fused_shared_slots) :
ZAWRIBZE E . & shared_experts_fusion_disable_reason #§3# EP T per-rank
shared slots B8y fail-fast FFiF, BMARRBEE EP B RFRER,

. test/registered/unit/models/test_deepseek_v4 mxfp4_shared_expert_requant.py (FE3k
B 25| test; E R test-coverage; &5 _dequant_mxfp4, decode,
TestQuantizeBlockFp8WeightToMxfp4, _requant) : #3& CPU #EoR, pin Ein3kHA
FP8—=MXFP4 £Z 4K requant BIF TR packing/scale 84y, ZFibE£x3¥k kernel SEAL
2 layout JER B X EERE,

« docs/cookbook/autoregressive/DeepSeek/DeepSeek-V4.mdx (BER A X4Y; K5
other; 2 documentation) : ¥M% Shared experts fusion 1 X%, V4EA B A AF .
MAEUEE S no-EP 43K ; recipe #44TH# reviewer B RIRIFRAE,

XHEMF5 . shared_experts_fusion_disable_reason, uses_per_rank_fused_shared_slots,
quantize_block_fp8 weight_to_mxfp4, maybe load _fp8 shared_expert_as_fp4,
_dequant_mxfp4, TestQuantizeBlockFp8WeightToMxfp4

KR Fr B]

python/sglang/srt/models/deepseek_v4.py

BoWIRIZZE B . & shared_experts_fusion_disable_reason F#3¢ EP T per-rank
shared slots B8 fail-fast F7iF, BARRAEE EP BREFRER,

@classmethod
def shared_experts_fusion_disable_reason(cls, hf_config, quant_config):
"V4 RAEEXNERNFEE, B checkpoint S IFHES —NEEE R,
%755 loader EEFIBMEZRAA, "
# ENKEERILER |, Bi{E$EE —enforce-shared-experts-fusion 1L &2
#( EZEEREEET routed experts, TiEHANBNHLBEHERZ)
if quant_blocks_shared_experts_fusion(quant_config):
return (
"Quantization keeps shared experts at a higher precision than the "
"routed experts, so they cannot be fused into the quantized "
"routed-expert path."
)
# R PR #¥E : EP THA rank R#FA routed experts B1— M A
# BAREMTREME| routed weight KE |, BITRISSFFIRESE ;



# RA DeepEP / MegaMOE # per-rank shared slots X#F EP TRt&
if get_parallel().moe_ep_size > 1 and not uses_per_rank_fused_shared_slots():
return (
"Expert parallelism keeps only a slice of the routed experts on "
"each rank, so the fused shared expert cannot be appended to the "
"routed weight tensor (only DeepEP/MegaMOE per-rank shared slots "
"support fusion under EP)."
)
if not get_exec().moe.enforce_shared_experts_fusion:
return "Config does not support fused shared expert(s)."
if hf_config.n_shared_experts 1= 1:
raise ValueError(
"DeepSeek V4 shared-experts fusion expects exactly one shared "
f'expert, but got n_shared_experts={hf_config.n_shared_experts}."

)

return None

test/registered/unit/models/test_deepseek_v4 mxfp4 _shared_expert requan
t.py

¥ CPU BTMR, pin [EEHE FP8—>MXFP4 £EE X requant BIEF & packing/scale
2y, ZMIEERXR kernel SREME layout BB XBRIRE,

def _dequant_mxfp4(packed: torch.Tensor, scales: torch.Tensor) -> torch.Tensor:
" SEM BN MXFP4 i, 5 trtlim-gen kernel & DSV4 checkpoint
B routed experts JH B9 E—EK: i nibble A1&%k%| code,
TFEALIE code bit 3, & 32 NEATTEREZE— €8m0 scale, "
as_u8 = packed.view(torch.uint8)
codes_lo = (as_u8 & 0x0F).long() # 1AL nibble Xt {B%%5
codes_hi = (as_u8 >> 4).long() # &AL nibble XN & %k%)|

def decode(codes):
magnitudes = _E2M1_LUT[codes & 0x7] # bits 2:0 ‘R3|M&E %k
return torch.where(codes >= 8, -magnitudes, magnitudes) # bit 3 &5

vals = torch.stack([decode(codes_lo), decode(codes_hi)], dim=-1)

vals = vals.reshape(packed.shape[0], packed.shape[1] * 2)

exponents = scales.view(torch.uint8).float() - 127.0 # e8m0 RE 127
return vals * torch.pow(2.0, exponents).repeat_interleave(32, dim=-1)

def test_packing_layout_contract(self):
# 9UE quantize_block_fp8_weight_to_mxfp4 = HEFHHE : 1% nibble &
# {1B%3 , & nibble Z2&FHH3 , e8m0 scale REA 127
w = torch.zeros(1, 32, dtype=torch.bfloat16)
w[0, 0] = 0.5 # #AZ code 1
wl0, 1] =-3.0 # ®8E R3] 5 + 5L -> code 13
wl0, 2] = 6.0 # HAZE code 7
w[0, 3] = 1.5 # Hi% code 3
packed, scales = self._requant(w)



self.assertEqual(packed.dtype, torch.int8)
self.assertEqual(packed.shape, (1, 16)) # 32 %| 4bit TR K 16 FF
(
(

self.assertEqual(scales.dtype, torch.float8_e8mO0fnu)

self.assertEqual(scales.shape, (1, 1))

# group amax 6.0 -> scale 2**0 -> fRE /58 e8mO0 Fa%k A 127
self.assertEqual(scales.view(torch.uint8)[0, 0].item(), 127)
as_u8 = packed.view(torch.uint8)

# #E—F% = code(0.5) | code(-3.0) << 4 ; 1% nibble Z{&¥k3|
self.assertEqual(as_u8[0, 0].item(), 0x01 | (0xOD << 4))
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BT ESH A —= Fridge003 RAMEEK cookbook B recipe €4, ERERAKE
configuration tips F##3R shared expert fusion %, shikicloud #ERFIE T EIT/NF; =
& Fridge003 B REZFLERHMES requant LIELE, shikicloud WHEAILERZ R #27349
B2 5AER FusedMoE. maybe load _fp8_ shared_expert_as_fp4, ¥EITTMR pin FHFF
FAHBAE RN, WA, CPU BTN E R CIEITARIR, RHEEMHEIK 0.0/ A -0.0 (code8)
e, 1EEBRETEE rerun s,

« cookbook recipe SRR AEER, Rk A XA (documentation): shikicloud 7
DeepSeek-V4.mdx B configuration-tips FTH¥E "Shared experts fusion (Blackwell,
flashinfer_mxfp4)" /N, recipe & FRFFRAE,

s EEEFZHINERS requant EHELIE (question): AT EMSIK kernel BMEEKRIR, &
PR R 2 AHHLRLAMNIR,

« requant JMEIRXT 0.0 RELEIKT =B E (testing): 3I-X fc03ea09 B EMTE, /rerun-test i,

Ao 5 B
- R
1. EP 3R IEMME: #3¥ guard K# uses_per_rank_fused_shared_slots() Xt
DeepEP/MegaMOE per-rank shared-slot B$/2 8 ERIRA; ZiZzH AR Rk, EXN
B fusion B EP AP & fail-fast 148 (MIEFHFRER) ., BTREM%LK,
2. BUEKEE : B FP8E—=MXFP4 requant ZAMELE, BITMRRELREIRE <
0.15, GB200 tp4 L gsm8k § AIME25 ¥E 5 ELFFF, EHAMERMES batch
A TIRE LRAE M,
3. M MUY Blackwell + flashinfer_mxfp4 E3sARR, HAth MoE BE3RITAR
D OURSERFAAROE no-EP 43R, #RIEA,
4. MIRBAGRNE: FHENIRIE nibble T, FFAL. e8m0 REFTRARYA, KkK&E
trtlim-gen X EMA R AE layout SFEIMIRELIK, XEZAZNRF, EHERENRE
E 5% kernel fRIFREPES, - B BAFM: GB200 + flashinfer_mxfp4 22
DeepSeek-V4-Flash By 7 ¥ E#:3E ¥ —-enforce-shared-experts-fusion 384 13%~
21% B9 TTFT BREF 15%~53% By P99 ITL k&, BHIFF; EP AP SWARIELR
A, BRZATREEENREIRE IR, 250 B MoE UIKSKEIE stream, B»
stream sync ¥R OIEEFE, R kernel launch 3(&, XMRiERZ= (QPS 1-8)
WA R, HFAM: FrgeF R REANIRN G EER FPE/MXFP4 MEBEZIRE T 24

I



B, SRR T 2AME, - REARID: EP TEHEREERE (B fail-fast BF3P)
FP8—MXFP4 requant HH#i , 1X Blackwell flashinfer_mxfp4 &%k , ZAMXE F-0.0

A 5 IR

KERIKZ
« PR #36097 Fix MXFP8 MoE weight sizing for non-gated models: B4 MXFP8/MoE &
WRAEKEE, RHIZRXE layout ERITRAZZ K, A PR WFFTRELMRS by
R,
« PR #35630 [AMD] Enable Mori-EP on kimi-k3: 35 &% EP 5§ MXFP4 E{LIRIRNA SR
, 5 PR ¥ EP guard &-TF R — R,
« PR #35188 [Bugfix] Fix int32 destination offset overflow in CUTLASS MoE
pre-reorder: E A MoE RAZBEZIEEMNMEE, EEZETXmMERE slot 256 WEBHITAS
MoE kernel 89K 3| / w5 RLIEAR X,



