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R$E PR body, GSM8K passed at 0.9431 vs 0.9300 for Super NVFP4 model, %BA%& X
CuTeDSL MoE 3% #F ReLU2 BB EZRABRARE., A2A EENRAERSFLATELE
BT trtlim /E3%,

SRR

1. & prepare_nvfp4_moe_layer for_flashinfer_cutedsl (flashinfer_fp4_moe.py) ,
hn if layer.activation.is_gated ¥|Bf: X LHCEA IR (0 SiLU) BHABIT w13 REBKR
AR R, JETIREIE (0 ReLU2) Bk WA IR, BAWIEREMRE,

2. 1£ FlashInferCuteDSLExperts 2 (flashinfer_cuteds|_moe.py) #,
_supports_activation ¥ B X MoEActivation.RELU2_NO_MUL;
_supports_no_act_and_mul BRA3RE True; apply AJEHE activation_type %k, @it
activation_to_flashinfer_int ¥#t /(&3 8K E flashinfer_cute_dsl_fused_moe_nvfp4,

3. MR XA test_flashinfer_cuteds|_nvfp4_moe.py, 4 NVFP4 Eftfok E1LHEEN
¥, URSEMANIR test_flashinfer_cuteds| fp4 _moe_relu2_no_mul, FEIEM FP4 E1L.
REAEEET| MoE RIRBIEIRARZS torch_moe £ SZILAT— I,

R

. tests/kernels/moe/test_flashinfer_cuteds| _nvfp4 _moe.py (#3k MoE MR ; 25| test;
KA test-coverage; 5 _quantize_nvfp4_linear, _dequantize_nvfp4_linear,
test_flashinfer_cuteds|_fp4_moe_relu2_no_mul) : F3ENK, &= RELU2_NO_MOL %
&5 NVFP4 EMEIEEIE, #afk CuTeDSL MoE JE3imiERE M4,

« vlim/model_executor/layers/quantization/utils/flashinfer_fp4 _moe.py (13t E1; 23|
source; £ data-contract; &5 prepare_nvfp4_moe_layer for flashinfer_cutedsl) :
B BIBAE R, IIBRAAR RS / EBRE, BEEYENRER R IERN,

« vlilm/model_executor/layers/fused_moe/experts/flashinfer_cutedsl_moe.py (1 MoE
EX; k5| source; EH core-logic; 45 _supports_no_act_and_mul,



_supports_activation, apply) : ERESLZI, BHLIF RELU2 NO _MOL S&5E L 3880E
LKRILEE N,

XS prepare_nvfp4 _moe_layer_for_flashinfer_cutedsl, _supports_no_act_and_mul,
_supports_activation, apply, _quantize_nvfp4_linear, _dequantize_nvfp4_linear,
test_flashinfer_cutedsl_fp4_moe_reluZ2_no_mul

RPERRD B

tests/kernels/moe/test_flashinfer_cutedsl_nvfp4_moe.py

N, B2 RELU2 NO_MOL ¥UES NVFP4 B LB9AEI0E, Hafk CuTeDSL MoE a3k
EmEM,

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
"""Tests for FlashInfer CuTeDSL NVFP4 MoE."""

from vlim.model_executor.layers.fused_moe.experts.flashinfer_cuteds|_moe import (
FlashInferCuteDSLExperts,

def _quantize_nvfp4_linear(
weight: torch.Tensor,
) -> tuplef[torch.Tensor, torch.Tensor, torch.Tensor]:
# HENERRERT FP4 Efb
weights_qg = ]
scales = []
global_scales = ]
for expert_weight in weight:
# it global scale, HEAEMERALIEER FP4 SEE
global_scale = (
FLOAT8_E4M3_MAX * FLOAT4_E2M1_MAX / expert_weight.abs().max()
).to(torch.float32)
weight_q, scale = ops.scaled_fp4_quant(
expert_weight,
global_scale,
is_sf _swizzled_layout=False,
)
weights_g.append(weight_q)
scales.append(scale)
global_scales.append(global_scale)
return torch.stack(weights_qg), torch.stack(scales), torch.stack(global_scales)

def _dequantize_nvfp4_linear(
tensor_fp4: torch.Tensor,
tensor_sf: torch.Tensor,
global_scale: torch.Tensor,



dtype: torch.dtype,
) -> torch.Tensor:
# 4% FP4 RER EMNEIEE dtype, AT 55E I
assert tensor_fp4.dtype == torch.uint8
m, packed_k = tensor_fp4.shape
k = packed_k * 2
tensor_f32 = break_fp4_bytes(tensor_fp4, torch.float32)
tensor_f32 = tensor_f32.reshape(m, k // 16, 16)
tensor_sf = tensor_sf.view(torch.float8_e4m3fn).to(torch.float32)
tensor_sf = tensor_sf[:, : k// 16] / global_scale
return (tensor_f32 * tensor_sf.unsqueeze(-1)).reshape(m, k).to(dtype)

@pytest.mark.parametrize("m,n,k,e,topk", [(16, 128, 512, 4, 2)])
@pytest.mark.parametrize("dtype", [torch.bfloat16])
@torch.inference_mode()
def test_flashinfer_cutedsl fp4_moe_relu2_no_mul(

m: int, n: int, k: int, e: int, topk: int, dtype: torch.dtype, workspace_init,

# BIZREANI AFE

hidden_states = torch.randn((m, k), device="cuda", dtype=dtype) / 10

w1 = torch.randn((e, n, k), device="cuda", dtype=dtype) / 15

w2 = torch.randn((e, k, n), device="cuda", dtype=dtype) / 15

# BWAREAN NVFP4 R

wl_qg, wl_scale, wl_global_scale = _quantize_nvfp4_linear(w1)

w2_qg, w2_scale, w2_global_scale = _quantize_nvfp4_linear(w2)

# BRIt HE (topk REMEKSE])

score = torch.randn((m, e), device="cuda", dtype=dtype)

topk_weights, topk_ids, _ = fused_topk(hidden_states, score, topk, renormalize=False)

# 4 AAEI1IE80E (RELU2_NO_MUL) E2E fake_layer

activation = MoEActivation.RELU2_NO_MUL

fake_layer = SimpleNamespace(activation=activation)

# B%& CuTeDSL E3mFrE IR EALR

(w13_cutedsl, w13_scale_cutedsl, w13_alpha, al_scale,

w2_cutedsl, w2_scale_cutedsl, w2_alpha, a2_scale) = (

prepare_nvfp4_moe_layer_for_flashinfer_cutedsl!(

layer=fake_layer,
w13=w1_qg, wi13_scale=w1_scale, w13_scale_2=(1.0 / w1_global_scale),
al3 _scale=al_scale,
w2=w2_qg, w2_scale=w2_scale, w2_scale_2=(1.0 / w2_global_scale),
a2_scale=a2_scale,

)
# S S2ML expert A apply, RES torch_moe Xt (EEE)

vliim/model_executor/layers/quantization/utils/flashinfer_fp4_moe.py
BB IB AR R, IWRAARRTIE / EHRRE, EEYHRXERRERNM,

def prepare_nvfp4_moe_layer_for_flashinfer_cutedsl(



layer: "RoutedExperts"”,
w13: torch.Tensor,
w13 _scale: torch.Tensor,
w13_scale_2: torch.Tensor,
al3_scale: torch.Tensor,
w2: torch.Tensor,
wZ2_scale: torch.Tensor,
wZ2_scale_2: torch.Tensor,
a2_scale: torch.Tensor,

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

HEE CuTeDSL ®HEBFTEMN NVFP4 RRE,
FIIEHCE (0 SiLU) , FER#LHRE up/gate 1T;
SHTFIETIEE (W ReLU2) , RIFEBTINFAZ,

from flashinfer.cute_dsl.utils import convert_sf_to_mma_layout

# Global scaling factors (same as other FlashInfer backends).
num_experts = wl3.shape[0]

a13_scale = al13_scale.max().to(torch.float32).repeat(num_experts)
a2_scale = a2_scale.max().to(torch.float32).repeat(num_experts)

#ARE T HBBUE R BHTIT R fn R R 1E
if layer.activation.is_gated:
half = w13.shape[1] // 2
w13 = torch.cat([w13[:, half:], w13[:, :half]], dim=1)
w13 _scale = torch.cat([w13_scalel:, half:], w13_scale[:, :half]], dim=1)
# R4 up/gate 1T (group_size=64)
w13 = interleave_linear_and_gate(w13, group_size=64, dim=1)
w13_scale = interleave_linear_and_gate(w13_scale, group_size=64, dim=1)

# a4 scale I HMHOEE H
w13 _scale = swizzle_blockscale(w13_scale)
E, M_padded, K_sf_padded = w13_scale.shape
w13_scale_flat = w13_scale.reshape(E * M_padded, K_sf_padded)
w13_scale = convert_sf to_mma_layout(
w13 _scale_flat,
m=M_padded,
k=K_sf _padded * 16,
num_groups=E,
sf _vec_size=16,
)
# ... BUTE w2 _scale, &ERE 8 A tensor

vlim/model_executor/layers/fused_moe/experts/flashinfer_cutedsl_moe.py
EXESLH, BAMZEF RELU2_NO_MOL B0E FHFE38550E LA K E X,

from vlim.model_executor.layers.quantization.utils.flashinfer_utils import (
activation_to_flashinfer_int,



)

class FlashInferCuteDSLExperts(mk.FusedMoEExpertsModular):
#...

@staticmethod
def _supports_no_act_and_mul() -> bool:
# FEITHRIBOE (40 ReLU2) REE act_and_mul, FEHAXHE

return True

@staticmethod
def _supports_activation(activation: MoEActivation) -> bool:
# X3F SiLU (718%) #1 RELU2_NO_MUL (3FE7#%)
return activation in (MoEActivation.SILU, MoEActivation.RELU2_NO_MUL)

def apply(
self,
output: torch.Tensor,

# ... HihsEk
activation: MoEActivation,

#.. . REEZE
#OBSOE R R R N FlashInfer WEREBIARIR, EHELRE kernel
flashinfer_cute_dsl_fused_moe_nvfp4(

#... RESEK

activation_type=activation_to_flashinfer_int(activation),

)
PR AL

£ danielafrimi EHF BT W FMZT prepare_nvip4_moe_layer for flashinfer cuteds| &
MR E: "Gated MoE has gate/up halves that need swapping/interleaving;

RelLUZ2 non-gated only has the up projection, so doing that interleave would corrupt the

layout", X—IRITAAFR T 3B 18808 BHAX E A & B IE A I

 REAEE P LM H B DEM (correctness): IR if layer.activation.is_gated &%
FHRR, EIIRBCEBE R / RRSE,

R o5 2o

« XS BRBh&E P CuTeDSL MoE /a3, FrilpIstrRbr 50T RABE, KRR AHMIE
ITBEE LML, MRAEZE RELU2_ NO_MUL —#1ER, EBEEFTR. KE
Flashinfer ®R#E Z#F activation_type 28, FIRKBARF RS TRES| & 8],

« "M {ER --moe-backend flashinfer_cuteds| B#R4 Rel U2 #3E (40 Nemotron
Super %) B, TIHRBEEERFA (GSM8K +1.4%) , BHETELERAREA, TTFT
T 256 HATkE, WERRBEZ Flashinfer CuTeDSL NVFP4 B4 (SM100+)

« REEFRIT: IKBURE FlashInfer &L |, FEITIRKET B EHMINIIR



RTINS

« PR #49030 [Bugfix][Multimodal] Fix video temporal padding estimates: [&BERKEE IR
AR, EERARE, THEEXK,

« PR #49618 perf: dispatch non-grouped bias-less topk routing methods to fused path:
El /& MoE #u kernel 4k, 1BN= B8 b i dE380E Rk .

+ PR #49714 [ROCm] [Bugfix] Sanitize AITER paged-MQA logits before sparse top-k for
DeepSeek-V4: [ & quantization 8 kernel 188, EFRREF & EH,



