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AEENRAL, L& Marlin 1 standalone ERfES. SZHIEE B HFEE R ZIT, Xt
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THRES B

PR body BA#3E H £ “Centralize the activation capability and configuration contract for
MoE backends that delegate to apply_moe_activation()”s MWRTEANG 3HER & & — 180
%& (#m _supports_activation PHIKEL activation in [...]) , B
clamp/alpha/beta/activation_situ_beta EEHUSAMMTETL RE RS L (e, FHsE
KRAEBREKRFTA G, AN PR ENE—FRENZMEZ T FE MR, BEEFRAHF
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LI AR
A PR #UTHEZEK MoE &R E & F1L:

1. % activation.py I NBEATTHESEENZ: #FE _APPLY_MOE_ACTIVATIONS
frozenset 5 apply_moe_activation_supported() R E; Fig
@dataclass(frozen=True) B8 ApplyMoEActivationConfig, ®%& clamp_limit. alpha.
beta. activation_situ_beta. activation_situ_linear_beta ANFE, FiRft
from_configs() &AM FusedMoEConfig #1 FusedMoEQuantConfig #8471 (E/LEEEL
%, BABERK) . apply_moe_activation() 8 MZ MrESEKE N EAN
activation_config X%, WEEH DEFAULT _APPLY _MOE_ACTIVATION _CONFIG %K.

2. 7 modular_kernel.py B FusedMoEExpertsModular FRENFTFIFARE : MER P —
YRR ApplyMoEActivationConfig.from_configs(moe_config, quant_config) &A
self.activation_config; EZE8 activation() Z3ERBEEUK clamp_limit/alpha/betal/situ
beta 5%k, %—kH self.activation_confige FIARRMCER LB HREFE CHEE
, BEZ BRI



3. BemMRELE X#F5%k, KAREEMELFEE: triton_moe.py.
fused_humming_moe.py. marlin_moe.py B _supports_activation() f&#tA return
apply_moe_activation_supported(activation); cutlass_moe.py & FP8/W4A8 1% &
activation.is_gated and apply_moe_activation_supported(activation) (B 2*N
GEMM #4R) , FP4/MXFP4 E#E return apply_moe_activation_supported(activation),
TritonExperts.activation(). HummingExpertsBase.apply_activation().
MarlinExperts.apply() 33188 A2EX self.activation_confige

4. CUTLASS FP4/MXFP4 5 NVFP4 oracle 1T A%
run_cutlass_moe_fp4/run_cutlass_moe _mxfp4 ¥, RAY SILU BX clamp B4 &
fused SiLU+quantization 1R#EE&Z; BET clamp HBGERAKN
apply_moe_activation() #42. oracle/nvfp4.py ¥ vLLM CUTLASS #2 Humming 7EE2
E clamp BH#3ES,

5. Marlin standalone helper 55#|EIA#F%: fused marlin_moe/fused_marlin_moe/bat
ched fused_marlin_moe MR 5 MrES %K, AU activation _config:
ApplyMoEActivationConfig | None; % activation_func is None Bt RAERFI3EERIAEL B H
RAEZE apply_moe_activation, WX E topk_ids/expert_map LSZFIEE (A
commit &5 T E2E w activation_config *#FHRRLHIERANEYT) .

6. MIRELE: FE / EFT tests/kernels/moe/test_cutlass_moe.py. test_moe.py.
test_triton_moe_no_act_mul.py, BETIHIFEREEZFIN. REXNZMES AR,
NVFP4 clamp 3328, Marlin/Humming £#4T 4, JF#& NVIDIA B300 LHiE 165+ M
MR

R

« vllm/model_executor/layers/fused_moe/activation.py (#3k #3EE; 25| source; EH
data-contract; 5 apply_moe_activation_supported, ApplyMoEActivationConfig,
from_configs) : BAAEE XM #3E apply_moe_activation_supported() & A& W5 R
TEE X% ApplyMoEActivationConfig, #¥ apply_moe_activation() B9&& M Z &
SHRSEANE—BREXNE, B2 PR WEAF,

« vllm/model_executor/layers/fused_moe/modular_kernel.py (3R #RAK; K5
source; FEH& data-contract; F5 FusedMoEExpertsModular.init,
FusedMoEExpertsModular.activation) : #3& FusedMoEExpertsModular ZEH3ER % —
FRHT activation_config, it activation() AR ERLAIFANEE, RATAERNLEREK
BREEMNAD,

« vllm/model_executor/layers/fused_moe/experts/marlin_moe.py (#1& Marlin j&3%; 35|
source; £ data-contract; &5 _fused_marlin_moe, fused_marlin_moe,
batched_fused_marlin_moe, MarlinExperts.apply) : Marlin G3Rksh i E 4~ :
standalone helper B activation_config X%, SZFIERARERESE; £
commit &£ 7 SZBIEAE activation_config X MREYI, 2K PR # X &K= HE#H,

« vlilm/model_executor/layers/fused_moe/experts/cutlass_moe.py (#3k CUTLASS &3 ;
25| source; FEA data-contract; 5 run_cutlass_moe_fp4,
run_cutlass_moe_mxfp4, run_cutlass_moe_w4a8_fp8,
CutlassExpertsFp8Base._supports_activation) : CUTLASS ENEFRZE (



FP8/FP4/MXFP4/W4A8) 4—85E Tk#E; FP4/MXFP4 8 clamped SiLU ¥#38 A B
2, BITAZNEREENE,

« vllm/model_executor/layers/fused_moe/experts/triton_moe.py (3 Triton j&i%; 35|
source; £ data-contract; 5 TritonExperts._supports_activation,
TritonExperts.activation) : Triton 3R E EMOES| X, k&
apply_moe_activation_supported(); activation() A KRG E, TASELGREF—
o

« vlim/model_executor/layers/fused_moe/experts/fused_humming_moe.py (11
Humming /&3#; 285 source; 2 data-contract; &5
HummingExpertsBase._supports_activation, HummingExpertsBase.apply_activation) :
Humming /&g RISk TTEkIE S BLE, apply_activation ERASZAIECE, FFiEFIEN R
BIEREAT A

. tests/kernels/moe/test_cutlass_moe.py (#3k MoE MiR; 7| test; FEA test-coverage
. &5 test_cutlass_moe_activation_metadata_tracks_shared_apply,
test_cutlass_moe_forwards_shared_activation_parameters,
test_nvfp4_clamp_allows_shared_activation_backends) : ¥3¢oc#dEElE. BREREX.
NVFP4 clamp %33 88MR, BE CUTLASS mINEREMZHEA,

. tests/kernels/moe/test_moe.py (#&3k MoE MiRk; 27| test; LA test-coverage; &5
test_humming_activation_metadata_tracks_shared_apply,
test_humming_delegates_to_instance_activation, instance_activation) : #3g
Humming TTEIEE RS LB ZHMIR, ¥ & Marlin MAE Z 2B ERZ =,

. tests/kernels/moe/test_triton_moe_no_act_mul.py (#3k MoE MR; 25| test; LR
test-coverage; 5 test_apply_moe_activation_supported_contract,
test_supported_apply_moe_activation_executes,
test_triton_activation_metadata_tracks_shared_apply) : #iHEZ ZHTA 5 2855 H
MR, Btk 11 MSECER T EIEAE RS apply_moe_activation() SZFr AT HATHE—EK.

XBEM5 . apply_moe_activation_supported, ApplyMoEActivationConfig.from_configs,
apply_moe_activation, FusedMoEExpertsModular.activation, _fused_marlin_moe,
fused_marlin_moe, batched_fused_marlin_moe, run_cutlass_moe_fp8,
run_cutlass_moe_fp4, run_cutlass_moe_mxfp4, run_cutlass_moe_w4a8_fp8,
TritonExperts.activation, HummingExpertsBase.apply_activation

RERED R B

vlim/model_executor/layers/fused_moe/activation.py

BT E XM #3 apply_moe_activation_supported() BB hE S R TEEREXNZ
ApplyMoEActivationConfig, ¥ apply_moe_activation() B9&% M ZMrE SIS B2 —
BEEXNE, B& PR WRAF,
# vllm/model_executor/layers/fused_moe/activation.py
# HZRFTHIE: apply_moe_activation() BEAIERISIRFELR, B—FIRIR.
_APPLY_MOE_ACTIVATIONS = frozenset(
{



MoEActivation.SILU,
MoEActivation.GELU,
MoEActivation.GELU_TANH,
MoEActivation.SITU,
MoEActivation.SWIGLUOAI,
MoEActivation.SWIGLUOAI_UNINTERLEAVE,
MoEActivation.SWIGLUSTEP,
MoEActivation.SILU_NO_MUL,
MoEActivation.GELU_NO_MUL,
MoEActivation.GELU_TANH_NO_MUL,
MoEActivation.RELUZ2_NO_MUL,

def apply_moe_activation_supported(activation: MoEActivation) -> bool:

"“"Whether ~“apply_moe_activation™ " supports an activation.
return activation in _APPLY_MOE_ACTIVATIONS

@dataclass(frozen=True)
class ApplyMoEActivationConfig:

"""Configuration forwarded to ~“apply_moe_activation™ .

clamp_limit: float | None = None

alpha: float = 1.0

beta: float = 0.0

activation_situ_beta: float | None = None
activation_situ_linear_beta: float | None = None

@classmethod
def from_configs(
cls,
moe_config: "FusedMoEConfig",
quant_config: "FusedMoEQuantConfig",
) -> "ApplyMoEActivationConfig":
MR ES EMEREMNE, BEMRERNLERES, RANERIEARE, "
clamp_limit = quant_config.gemm1_clamp_limit
if clamp_limit is None:
clamp_limit = moe_config.swiglu_limit
alpha = quant_config.gemm1_alpha
if alpha is None:
alpha = moe_config.swiglu_alpha
beta = quant_config.gemm1_beta
if beta is None:
beta = moe_config.swiglu_beta
return cls(
clamp_limit=clamp_limit,
alpha=1.0 if alpha is None else alpha,



beta=0.0 if beta is None else beta,
activation_situ_beta=moe_config.activation_situ_beta,
activation_situ_linear_beta=moe_config.activation_situ_linear_beta,

# 2RRAERE, BESXERAELME,
_DEFAULT_APPLY_MOE_ACTIVATION_CONFIG = ApplyMoEActivationConfig()

def apply_moe_activation(
activation: MoEActivation,
output: torch.Tensor,
input: torch.Tensor,
activation_config: ApplyMoEActivationConfig | None = None,
topk_ids: torch.Tensor | None = None,
expert_map: torch.Tensor | None = None,
) -> torch.Tensor:
"R —WOEAND : BLEXN LIRS clamp/alpha/beta, B EIKEMASRAREAN, "
config = (
_DEFAULT_APPLY_MOE_ACTIVATION_CONFIG
if activation_config is None
else activation_config
)
# ... BRETE 5 &8 EL X (SILU/SITU/SWIGLUOAI_UNINTERLEAVE %)
if activation == MoEActivation.SILU:
if config.clamp_limit is not None:
silu_and_mul_with_clamp(output, input, config.clamp_limit, topk_ids, expert_map)
else:
torch.ops._C.silu_and_mul(output, input)
#...
return output

vliim/model_executor/layers/fused_moe/modular_kernel.py

HE FusedMoEExpertsModular FEMERZE—HRENT activation_config, FFik activation() A&
EERALAFAENERE, BATABRRAMERRBREENAD,

# vllm/model_executor/layers/fused_moe/modular_kernel.py
class FusedMoEExpertsModular(...):
def __init_ (self, moe_config, quant_config, ...):
self.moe_config = moe_config
self.quant_config = quant_config
# BNERIFEMER RET—KREE, EEMARERAEER— AT ENE,
self.activation_config = ApplyMoEActivationConfig.from_configs(
moe_config, quant_config

)
#...

def activation(



self,
activation: MoEActivation,
output: torch.Tensor,
input: torch.Tensor,
*,
topk_ids: torch.Tensor | None = None,
expert_map: torch.Tensor | None = None,
) -> None:
# REEUK clamp_limit/alpha/beta SirE, %—MEZFIEE EZER,
# FRRERBE WA EIAETERIZE self.activation_config,
apply_moe_activation(
activation,
output,
input,
activation_config=self.activation_config,
topk_ids=topk_ids,
expert_map=expert_map,

)

vliim/model_executor/layers/fused_moe/experts/marlin_moe.py

Marlin B3Rk sh & £ 4% standalone helper BXA activation_config X%, SZf|EEREKH
3 A commit BE T LHIEREY activation_config XEFHIREYT, A PR X [E
=X = B A o

# vlim/model_executor/layers/fused_moe/experts/marlin_moe.py
# A X EFMIEA S N
# 1. standalone #=, (activation_func=None) : B X¥EUIFFEN activation_config;
# 2. ZFIEAES (activation_func RSZFI A%, 40 self.activation) :
# RAERRBIKE, BLE BEAINIRE self.activation_config 124,
# BReLREXNZRAFAE RN,
activation_input = intermediate_cachel.view(-1, w13_num_shards * N)
if activation_func is None:
config = (
ApplyMoEActivationConfig()
if activation_config is None
else activation_config
)
apply_moe_activation(
activation,
intermediate_cache?2,
activation_input,
activation_config=config,
topk_ids=topk_ids,
expert_map=expert_map,
)
else:
activation_func(
activation,
intermediate_cache?2,



activation_input,
topk_ids=topk_ids,
expert_map=expert_map,

)
Fib A
Review ¥ bnellnm $#HE=AN%8E 5], mgoin F—HERF:

« CUTLASS FP8/W4A8 M X IFE N ML FXFLIMEZIR: bnellnm 7“Do you know why
the supported set here is more limited even though it uses apply moe_activation?”
mgoin EIRXZHEH, EHR FPE/WAAS BELmED 2*N GEMM FRH# B RNIE4IE gated K
&, BT EWBZNERAR,

. Triton 8 activation() EENZERZWKEE : bnellnm ZIXIE config £ . mgoin R
#3 modular activation BB self.activation_config, B REESIRIRLFIFEWEE
Z£H, BAME,

« Marlin 8 activation_with_lora B2 2 EWEE config: bnellnm 8.4 activation_func 4
FIRECE ., mgoin WBA activation_with_lora WERIAA self.activation(), e H L
Bty self.activation_config; RA& standalone Marlin £ 8 X% configs

FIA TR AR R —3, bnellnm %44 APPROVED,

» CUTLASS FP8/W4A8 ZIFENMILHFLIE ZR (design): mgoin EINIXEREK:
CUTLASS FP8/W4A8 4wk 2*N GEMM FRH B NIE4 I gated #E, BT EmBHY
RAR, BEFAT E,

« Triton activation 2E&N1ZE ANZFWREEXNZ (design): mgoin fEREEAE modular
activation BiZER self.activation_config, B R EHBSHWILLFIIFTANEEEM, RALFRE,

+ Marlin activation_with_lora B2 2 EEZE config (correctness): mgoin HtER
activation_with_lora WERRAA self.activation(), )aE1E R LZH 8
self.activation_config; RA& standalone Marlin &2 X f& config.
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« RS TEXREFERAEMNT S A G R E:

« EIRAZERFEENFE: activation_func AIEUR 8 MrESHEXA REFEUK routing-only %k
, SMERE B X EARFEEMZIBZLESEEERE. PR PEMRAN E2E Marlin &+
BE T ZBIEEEYT (activation_config KEFEIMEN) , BEEME=FT B TREZ
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« CUTLASS FP4/MXFP4 clamped SiLU 2%t BLE clamp JEM fused SiLU+ Efb{R$E
BAZ BB A apply_moe_activation() + R E4b, PEEET 86T B EREL R AT AR M/
EZ5, MERIIE T ERME R REX L,

s THARRLAER: apply_moe_activation_supported() A frozenset B X IFEE, FK
RFE apply_moe_activation() FHE L X MR P frozenset, TTEHIETEER—EK, MK
test_apply_moe_activation _supported_contract TRAEAE T ZNFE, EL A%,



- FABETRRE: MRIXAE NVIDIA B300 (CUDA) Li&fT, ROCm/XPU EF&KREE;
TritonExperts._supports_activation B94TRZM T gERZ"M ROCm L&Y Triton MoE,

- P PUSEES A vLLM 8 MoE HIBRLER:

« XA MoE BAMBUEIT NI LRIF—3, clamp/alpha/beta EEEETINF (E1L
BEEMLTERARE) FX; H— T E clamped SiLU 7 CUTLASS FP4/MXFP4 £
T REAE M AL BRI AOE A BB 12, WU K& NVFP4 (iR E clamp BRE T& AW
CUTLASS/Humming &3,

« XA%: apply_moe_activation() AXZL XK EBIAUETE, FIAERAAL (RAFEWH. =
RWE=FE4E) BERPITHE| ApplyMoEActivationConfig, REIIEHERAN R E
&ER activation.py #&, ZERBEREF KRR,

« XHEIFN: BASL T “LOHFREE + £EFRATHE RITER, AEE Mok BEYT BRIEMHT
EWIRA,; MEREMEEE T2 11 MgOEPITS T3 —3K Mk,

« REQARE: ZORARE |, ZEWBASL— , ENARETENRK , clamped SiLU B121TA
T, B> ROCm/XPU B =

KERIK L

« PR #48929 [Bugfix] [Model] Fix MiniMax-M3 NVFP4 inference correctness: % PR & &
7 SWIGLUOAI_UNINTERLEAVE £ gpt-oss MA&IRE T8 clamp/alpha/beta £3k1E3%,
A PR X 23Uk 53] ApplyMoEActivationConfig, &R —# & A EHIELE,

« PR #50940 [R3] Unify routed expert shape configuration: &4 MoE BLE RA%— M
t9 refactor, ¥ #kH) shape RE&EF1b, 54K PR SR EE PP RIITHE,

« PR #40372 [Kernel] Batch invariant NVFP4 MoE using cutlass: i% PR ElfL T

CUTLASS NVFP4 WZMMATMHRY, 5K PR  NVFP4 oracle 3 clamp BEZE T #Y
CUTLASS/Humming B3I RAREEERE,



