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PATHRE

« —A11E: BEA MiniMax-M3 £Z £ F 2| routed grouped MoE, fEISMEERA 5-30%
- WHENE: % PRAEMFAEE, LHRIUATRITRRE:
1. BERIERRIT: @ aiter #1F or MR XE HRRMES R MAEH, ERIFNHE,
2. BMESMMEREITE : shared_expert_weight = 1/routed_scaling_factor fRIELEKE
TUERIEEL,
3. Fa% bug B5: & mxfp8_native_moe.py FIRE bin %k, EAEFEE id BE,
4. Review JE1: MFTHEEK /env BRI HERIAARE, REERITFIE,

Th RES EAL

MiniMax-M3 BN MoE BEE —MNEZEEREAMINESE MLP (gate_up GEMM +
activation + down GEMM, #REZ#M launch) , 60 BT launch FF847&E PIK3F & B KA
TEMM, PR FRIEYE 'Folding it into the routed grouped GEMM removes those
per-layer launches, which is the dominant cost at low/medium concurrency (decode is

launch-bound)', ZEEEEIE LS5 MLP BI2%EN, WEREELRT,

LI RE

1. BREF XM : & viim/models/minimax_m3/amd/model.py #73&
_fuse_shared_experts_enabled &%k, #|Br ROCm F&. BESE n_shared_experts. If

BT E VLLM _ROCM_USE_AITER_FUSION SHARED_EXPERTS BiREEBEXREH expert
parallelism,

2. MoE BMERERE: £ MiniMaxM3MoE. _init_ ¥, % fuse shared_experts=True
R R B3I B self.shared_experts MLP, &Y% n_shared_experts {£3#%% FusedMoE
., HIRME get_expert_mapping AFHF L REUZESHBUN,

3. EXIHERBFEY E: & viim/model_executor/layers/fused_moe/layer.py By
determine_expert_counts F3ghnxt VLLM_ROCM_USE_AITER_FUSION_SHARED_ EXPE
RTS FRRENRA, LIEHERNRMEF X, FusedMoE Hi& R EHTHE
shared_expert_weight 1+&: ¥ apply_routed_scale_to_output B, REIRA
1/routed_scaling_factor BUM#E runner s HZETTEA 1.0,



4. Router BN ZE expert slots: & FusedTopKBiasRouter. compute_routing &, top-k
WERFE\TLE, AEE expert £ id (M global_num_experts FF48) FofRE, B0
3| topk_ids #m topk_weights, f# grouped GEMM —#it%,

5. BEIREFE binning: T fused_moe _mxfp8 native H¥% moe_align _block_size By bin
EH global_num_experts B wi3.shape[0], #RREE/E weight tensor THIES &
K id Sl EP B EER global_num_experts,

6. Router ] 1£353K: & router factory.py B create_fused_moe_router H1&3
num_fused_shared_experts £ shared_expert_weight %4 FusedTopKBiasRouter,

FTHEMMIRA XM, EEERA T AN A ME E Aot RENIR G R,
REEX M

« vlim/models/minimax_m3/amd/model.py (iR R E X ; 25| source; LR
data-contract; 55 _fuse_shared_experts_enabled) : #3&
_fuse_shared_experts_enabled #ZFH|f&FF X, £ MiniMaxM3MoE.__init__ Fa
get_expert_mapping UL EEZEEFRE,

vllm/model_executor/layers/fused_moe/layer.py (#&3k MoE E; 2% source; Z£EH
data-contract; 55 determine_expert_counts, FusedMoE) : & M&2k
determine_expert_counts X FFEIRIEREMEF X; & FusedMoE $itH
shared_expert_weight R IEEIES M.

vlim/model_executor/layers/fused_moe/router/fused_topk_bias_router.py (13t R E
; £5| source; EA data-contract; &5 FusedTopKBiasRouter) : f&
FusedTopKBiasRouter HiBn+E expert slots, ZEmt&BIZWIZIESI,

vlim/model_executor/layers/fused_moe/experts/mxfp8_native_moe.py (1R & ZHIT;
25| source; FEA data-contract; &5 fused_moe_mxfp8_native) : BERERE
moe_align_block_size By binning £%%, #EHHEZE expert id BHEHE,
vlim/model_executor/layers/fused_moe/router/router_factory.py ({3t BT ; 5|

source; A data-contract; 5 create_fused_moe_router) : &%
num_fused_shared_experts 7 shared_expert_weight & FusedTopKBiasRouter,

XS _fuse_shared_experts_enabled, determine_expert_counts,
FusedTopKBiasRouter._compute_routing, FusedMoE.init, fused_moe_mxfp8_native

RPERAD B

vlim/models/minimax_m3/amd/model.py

¥713¢ fuse_shared_experts_enabled #R&|RETF X, BEK MiniMaxM3MoE. init__ #n
get_expert_mapping AL EZEXEE,

# vlilm/models/minimax_m3/amd/model.py

def fuse_shared_experts_enabled(config: PretrainedConfig) -> bool:
"B R TR EEE RS 3 routed grouped Mok,
ROCm X, #3¥ ~"VLLM_ROCM_USE_AITER_FUSION_SHARED_EXPERTS ™ #&4FinA
(router-append B9EEE A NI T aiter master switch,



I triton/flydsl mxfp8 MoE L e TAE) ;
FTERAWMEPARZTEER, BT expert parallelism R T
(EP & H expert_map, ABEE X .

return bool(
current_platform.is_rocm()
and getattr(config, "n_shared_experts", None)
and envs.VLLM_ROCM_USE_AITER_FUSION_SHARED_EXPERTS
and not get_current_vlim_config().parallel_config.enable_expert_parallel

# £ MiniMaxM3MoE.__init__ ¥
# ... ZEIMWEK gate F ...
self.fuse_shared_experts = fuse_shared_experts_enabled(config)
# YRERBRAN, FAEAIZEMIHE shared_experts MLP,
# 2 W FusedMoE REALIEHZEER (EA routed expert slot iBhn) .
if self.n_shared_experts and not self.fuse_shared_experts:
self.shared_experts = MiniMaxM3MLP(
config=config,
intermediate_size=config.intermediate_size * self.n_shared_experts,

)
# & FusedMoE RIZER{E3 n_shared_experts, {# fused MoE REB AHLEER
# 2DBEASEK slot (RELEFE4TEK = routed + n_shared) ,
self.experts = FusedMoE(

n_shared_experts=(self.n_shared_experts if self.fuse_shared_experts else None),

)

vlim/model_executor/layers/fused_moe/layer.py

BB determine_expert_counts X IFEIRIERBAE I %; & FusedMoE #itE
shared_expert_weight fRIEHIEZEM M,

# vllm/model_executor/layers/fused_moe/layer.py

def determine_expert_counts(
num_experts: int,
num_redundant_experts: int,
n_shared_experts: int | None,
is_act_and_mul: bool,
) -> tuple[int, int, int]:
global_num_experts = num_experts + num_redundant_experts
logical_num_experts = num_experts
# HEF expert FiE: KEZ expert(s) /B4 routed expert slot B0,
# FEHEAER— grouped GEMM $#fT, BRIET B84
# - aiter fused-MoE ER12EE env + master switch FRFTFH
# (is_fusion_moe_shared_experts_enabled ¥ %)
# - E3RIERH router-append 42 RARH env T E



#  (fl4m MiniMax-M3 8 triton/flydsl mxfp8 MoE) .
fuse_shared_enabled = (
rocm_aiter_ops.is_fusion_moe_shared_experts_enabled()
or envs.VLLM_ROCM_USE_AITER_FUSION_SHARED_EXPERTS
) and is_act_and_mul # {X gated activation X

num_fused_shared_experts = (
n_shared_experts if n_shared_experts is not None and fuse_shared_enabled else 0
)

return global_num_experts, logical_num_experts, num_fused_shared_experts

# & FusedMoE ¥y R+ 8 A tb R IREX num_fused_shared_experts,
# RIG1HE shared_expert_weight 15345 router:
shared_expert_weight = (
(1.0 / routed_scaling_factor)
if (
apply_routed_scale_to_output
and num_fused_shared_experts > 0
and routed_scaling_factor

)

else 1.0

)

# JBHAE: %Y apply_routed_scale_to_output A True B, runner &%
# B B B A fn S L routed_scaling_factor; £ expert B E
# SRR 1/routed_scaling_factor, [FARALZ REREZERE 1.0
# (5XRBEEHMEL MLP nfosgR—3%)

vlim/model_executor/layers/fused_moe/router/fused_topk_bias_router.py
¥E FusedTopKBiasRouter H3B N E expert slots, ZRI-EZZEILIN,

# vlim/model_executor/layers/fused_moe/router/fused_topk_bias_router.py

class FusedTopKBiasRouter(BaseRouter):

def _init_ (
self,

num_fused_shared_experts: int = 0,
shared_expert_weight: float = 1.0,

# RERAESH, 7 _compute_routing 1A
self.num_fused_shared_experts = num_fused_shared_experts
self.shared_expert_weight = shared_expert_weight

def compute_routing(self, hidden_states, router_logits, indices_type, **kwargs):
# BT EIE®H top-k routing (BEV)I—1LH3E routed_scaling_factor)
topk_weights, topk_ids = fused_topk_bias(...)

#WREETHF expert BE, B0 constant slots



if self.num_fused_shared_experts > O:
m = topk_ids.shape[0]
n = self.num_fused_shared_experts
# global_num_experts {X1t%k routed experts;
# fused £F expert 1 id LR routed 2 /5,
# BP [global_num_experts, global_num_experts + n)
base = self.global_num_experts
shared_ids = torch.arange(
base, base + n, dtype=topk_ids.dtype, device=topk_ids.device
).expand(m, n)
shared_w = torch.full(
(m, n),
self.shared_expert_weight,
dtype=topk_weights.dtype,
device=topk_weights.device,

)
topk_ids = torch.cat([topk_ids, shared_ids], dim=-1)
topk_weights = torch.cat([topk_weights, shared_w], dim=-1)

return topk_weights, topk_ids

Wb B

« ZHRIH L (@tjtanaa) @ BFIXARHIE fuse_shared_experts bool &%k, @it
n_shared_experts & A None Hlki, 7EEEZHBZIR,

CIRETEER (@tjtanaa) EIXE)Eﬁﬂ]ﬁ VLLM_ROCM_USE_AITER_FUSION_SHARED _
EXPERTS, FREIAFZEE, & determine_expert_counts EREE aiter I{EFIFET
=,

« CIMREZ (@fxmarty-amd) : FEHFIE env BBIZRIE CI FR, @tjtanaa BN CI &
JRIRE], IRBTTERRE AMIIE, ZERBRE,

- EREFEME (@fxmarty-amd) : EORBEBRZFTAETRZERFEE. FIA MXFP4 fo
MXFP8 ¥#—3; BRIARE, HRIZRE,

. fuse_shared_experts 34 (design): 1EEMIRIZS3Kk, EIESE|
determine_expert_counts WL n_shared_experts & A None ¥|#r,

c ERMAFETEREHZE (design): A determine_expert_counts FEE#EE aiter #/E
FoRfiR L8, LW T EMERNRET X,

« R CLMEREBZ (testing): tjitanaa fERF Cl TIET/TREEAGNNR, (RETTEAE RHIE
; BIREELE

« 5 MXFP4 RXEMFEZEM (correctness): A MXFP4 8y routed o shared expert ¥ & —
K TheEBRIAXRE], HRIRE,

R 5 B
o RS



 FBENFE: £F expert REYEHK 1/routed_scaling_factor {XFE
apply_routed_scale_to_output BARK, FRRERERKE, FEFHRIE, XX
MiniMax-M3 MXFP8 B2, HMER R EIE,

- REMERRE: RE$FF ROCm F4& 5 gated activation, NVIDIA 5 CPU L8, #igfT
FF /2 7T BE K Ko

c REMBRAKE: YHEEERE routed TEXRENRERRN, METRHESRERER, K
AR, EshaeBRIAR .

« MBERREE: CI T end-to-end MR, EVIFAL,

« AP : MiniMax-M3 B P @318 & VLLM_ROCM_USE_AITER_FUSION_SHARED
_EXPERTS=1 G MAERA (EHX 5-30%, @K 5-10%) , HELH. BRIAX
B, ARmIA,

« R BT MoE BB AT RiITEkEHE, HER FusedTopKBiasRouter B
HRURCR AT £ A bR R,

- FIRA® MR RAFTTE ABIF expert fusion R (router BN slots + RELEWK) , &
85 SRR T TR,

- RFSARiD: ZROBEERE ) CIMREER  REAR (REHKR , ®REME BER
— KA [E)

KRR EE

« PR #46419 [ROCm]Enable AITER MoE backend for MiniMax-M3-MXFP4: i% PR A
MiniMax-M3 EF AITER MoE /3%, A PR ElbERL F#t—S IMEZT L RS, BHA
A FE BRI R 2T,

+ PR #44667 [NVFP4][Emulation] Fuse NVFP4 weight dequantization with compute in

triton kernel for w13/w2 MOE MLP linears: El#&F MoE &tk (NVFP4 REfLS
HERE) . AT VLLM £ MoE Bh&RAb A M i E0sE s,



