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PITHE
« —A]i&: Flashinfer JE[ 13 MoE bf16 X #F

- HENME: AR, A PR BRTESL— MoE MR REPHICETEIFNAETSE: A
FH. RERANEER. ERMHMBEEE, RITARR (IXFERE) £1 review WL,
EAEMY BRIESZE,

ThRES EAL

7 NVIDIA GB200 ¥ & E, NeMo (Nemotron-3-Nano-30B-A3B-BF16) %313 MoE &
R WRIFTIEF A Flashinfer TRTLLM & MEREN#%, RAEEIERE| Triton 53k, PR body ##EE
7~ Flashinfer #Et Triton W 3kK4 15% B3R EHIEA (12212 vs 10468 tok/s) FnE LAY
TTFT (714ms vs 2960ms)

SRR

1. REERNFHRIEYT B (flashinfer_utils.py) : A

convert_moe_weights_to_flashinfer_trtlim_block_layout #3& is_gated_act_gemm 5%k
(BRIA True) , FEITIRETBKY permute indices By offset (SIEHF T, EA w13 REEIF
2K gate/up BRI

2. X Ef MoE E#%miE (unquantized.py) : FE convert_to_unquantized_kernel_format
89 FLASHINFER_TRTLLM & w, RZIFEITEEE; ¥ is_act_and_mul=False &, JAH
align_moe_weights_for_fi #a{R P ia 4 E % block_k=128 33% (JEI14#8 MoE E XK strict
alignment) , FE# moe_config.intermediate_size_per_partition; R
is_gated_act_gemm=False 1£3% convert_moe_weights_to_flashinfer_trtlim_block_lay
out,

3. Expert £EEAFEBA (trtlim_bf16_moe.py) : ¥ _supports_no_act_and_mul() M False
XA True, _supports_activation() #3¢ MoEActivation.RELU2_NO_MUL; apply A¥E®
AN assert BEBIELR, FH(E¥E activation_type=activation_to_flashinfer_int(activati
on) % flashinfer 4%,

4. FFEREESSL (flashinfer _utils.py) : ¥ align_fp8_moe_weights_for fi E4p& A
align_moe_weights_for_fi, £ HERATREMND R, HEFAERAA A (B3 FP8 E1LEE
2)

R



« vlim/model_executor/layers/quantization/utils/flashinfer_utils.py ({3t RRETE; 23|
source; EM data-contract; £ align_fp8_moe_weights_for_fi,
align_moe_weights_for_fi) : #/&&EK convert_moe_weights_to_flashinfer_trtlim_block
_layout #F3¥ is_gated_act_gemm £33k, JEI1IFETBRE permute 1RFZ;
align_fp8_moe_weights_for_fi E&4 AEHA align_moe_weights_for_fi,

« vlim/model_executor/layers/fused_moe/experts/trtlim_bf16_moe.py (#ik MoE W#%;
25| source; EAR data-contract) : Expert EF B X1 E (RELU2_NO_MUL)

, T apply F4£38 activation_type % flashinfer W%,

« vlim/model_executor/layers/fused_moe/oracle/unquantized.py (iR EirdrHE; 251
source; %A data-contract) : £ FLASHINFER TRTLLM JE3RE&42 B 43R 4E 748 MoE By
a4 E AT TR, FFEEE is_gated_act_gemm Ar&,

XS convert_moe_weights_to_flashinfer_trtlim_block_layout,
align_moe_weights_for_fi, convert_to_unquantized_kernel _format,
TrtLImBf16Experts._supports_no_act_and_mul,

TrtLImBf16Experts._supports_activation, TrtLImBf16Experts.apply

X R F B

vlim/model_executor/layers/quantization/utils/flashinfer_utils.py

o ERER convert_moe_weights_to_flashinfer_trtlim_block_layout #rig
is_gated_act_gemm £%k, JEIIIREFBRIE permute 1RFE; align fp8 moe weights for fi &
4% NERA align_moe_weights_for_fi,

# vllm/model_executor/layers/quantization/utils/flashinfer_utils.py

def convert_moe_weights_to_flashinfer_trtlim_block_layout(
cache_permute_indices: dict[torch.Size, torch.Tensor],
w13_weight: torch.Tensor,
w2_weight: torch.Tensor,
is_gated_act_gemm: bool = True, # ¥3E 2% : I TIFRBE offset EIE
) -> tuple[torch.Tensor, torch.Tensor]:
# .. BEEIRONE ...
for i in range(num_experts):
w13_expert_uint8 = w13_weight[i].view(torch.uint8)
permute_indices = _maybe_get_cached_w3_w1_permute_indices(
cache_permute_indices,
w13 _expert_uint8,
epilogue_tile_m,
is_gated_act_gemms=is_gated_act_gemm, # 153234 flashinfer NER
)
# 138 MoE EZE permute indices U w3/wl JIijF
if is_gated_act_gemm:
rows = w13_expert_uint8.shape[0]
permute_indices = (permute_indices + rows // 2) % rows
_copy_permuted_expert_to_block_layout(
w13_weights_shuffled_tensorli],



w13_expert_uint8,
permute_indices,

# ...

# EL : N FP8 TRBABAMNTREK, EATREMTR
def align_moe_weights_for_fi( # J& align_fp8_moe_weights_for_fi
w13: torch.Tensor,
w2: torch.Tensor,
is_act_and_mul: bool,
min_alignment: int = 16,
) -> tupleftorch.Tensor, torch.Tensor, int]:
""Pad intermediate size so Flashlnfer kernels' alignment constraints hold."""

#.. BEAE, REGGMEIERF
vliim/model_executor/layers/fused_moe/experts/trtlim_bf16_moe.py

Expert 225 A X #3E11#5%5E (RELU2_NO_MUL) , FF&E apply F1E# activation_type %
flashinfer W%,

# vllm/model_executor/layers/fused_moe/experts/trtlim_bf16_moe.py

class TrtLImBf16Experts(mk.FusedMoEExpertsMonolithic):
# ...

@staticmethod

def _supports_no_act_and_mul() -> bool:
""BF16 kernels support non-gated MoE via RELU2_NO_MUL."""
return True # ZRIA False, BEKRF

@staticmethod

def _supports_activation(activation: MoEActivation) -> bool:
"""Supports SiLU (gated) and RELUA2 (non-gated) activations."""
return activation in [MoEActivation.SILU, MoEActivation.RELU2_NO_MUL] # #73¢ RELUZ_
NO_MUL

def apply(self, ...) -> torch.Tensor:
import flashinfer

assert activation in [MoEActivation.SILU, MoEActivation.RELU2_NO_MUL] # #ige s

return flashinfer.fused_moe.trtlim_bf16_moe(

# ... HhSHBAE

activation_type=activation_to_flashinfer_int(activation), # #7138 : {535585E X R AN
)

vliim/model_executor/layers/fused_moe/oracle/unquantized.py

FE FLASHINFER_TRTLLM a3 842 h AbZE4E ]38 MoE BRI BT, HiLik

is_gated_act_gemm #r&.



# vlim/model_executor/layers/fused_moe/oracle/unquantized.py

def convert_to_unquantized_kernel_format(
unquantized_backend: UnquantizedMoeBackend,
layer: Module,
w13_weight: torch.Tensor,
w2_weight: torch.Tensor,

) -> tuple[torch.Tensor, torch.Tensor]:

#.. Hiha X ...
elif unquantized_backend == UnquantizedMoeBackend.FLASHINFER_TRTLLM:

is_act_and_mul = layer.moe_config.is_act_and_mul
# JEI14E MoE RE P4 E ™ A& 573 128 (block_k)
if not is_act_and_mul:
w13_weight, w2_weight, padded_intermediate = align_moe_weights_for_fi(
w13_weight, w2_weight, is_act_and_mul, min_alignment=128

)
# BHECE, BAPRE LA R ER AN

layer.moe_config.intermediate_size_per_partition = padded_intermediate

_cache_permute_indices: dict[torch.Size, torch.Tensor] = {}
w13 _weight, w2_weight = convert_moe_weights_to_flashinfer_trtlim_block_layout(
_cache_permute_indices,
w13_weight,
w2_weight,
is_gated_act_gemms=is_act_and_mul, # JEI IS False

)

return w13_weight.contiguous(), w2_weight.contiguous()

A

Reviewer tomeras91 28 T AN KB =] 7L :

1. R ERAT 128 AT T I 1HRB2? /E8 amirkl94 BEXEZHAT A, EX
ZEEAE hidden_dim BAE 128 BIfEEK, % padding ZERHEIEIEL X

2. EE HEILE: align_moe_weights_for_fi NERE2R4TEN padding 4, FNBEERAL
ANFHINE K, EERESKREERR, THTILHERALALIR resolved, PR #K1& approval,

. A4 E XS R T REITIE MoE B2 (correctness): 1EE AR AR ARE Y
hidden_dim B2 2 128 #9/&%3k, ¥ padding ZBEMRHEIE 1L X, BRPm 1K
1%

cEEHRIRE (style): EERESREEHR,

PNSESE-AL

o NS
1. BEARKE (K) : 138 MoE B2 is_gated_act_gemm 3% (BRIA True) Fodb|g]
HEIF, BRSHERE hidden_dim BLE 128 BE%, BREBEFREFE,



2. MEERFE (f) : FEITIRERIZHY padding FEEERME MBS & AT EE, ERE
hidden_dim 2 128 {3tk 4, BMEEREA (~15%) AT I,

3. BROMRERE: REERGEXRRMRAXHE, REeFF, - P AP : NVIDIA
Blackwell GPU EBYIEITHE bf16 MoE A (n NeMo) ¥ B h3R1&F Flashinfer fni&,
TEAFEREFER, XNAZ: 3L activation_to_flashinfer_int Afn
activation_type S#f%t, NWEZRAAZEOY &, XHI: E4%
align_fp8_moe_weights_for_fi @B A REK, Ttk FP8 EMBRART EH (BEMH)
Ja 8P E FIEEIEITE MoE BIBUEXFA R,

« REEARIT: R XTRONR , 2% MoE B12E & |, Blackwell GPU £ &

PRI

+ PR #45863 [DSv4 Perf] DSv4 flashinfer sparse index cache for metadata, 2%~4%
TTFT improvement: E#% & Flashinfer MoE M REMSRAL, HZFIREAZE,

« PR #45782 [ROCm][Bugfix]: Fallback GFX942 sparse MLA ops to Triton: &3 GPU An
HBHREM, 5K PR B backend #%1F3ZEM X,



