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« —4)3E: A TRT-LLM NvFP4 MoE 2H GELU #5&, %X3¥F Gemma4

- WESHE: EEKEIE, AHE  supports_activation EREIMIES| RIS, UKL
kernel R 4o AE NvFP4 ¥R £, RRETRT#EE Python BERA GPU WAZshEE
B R BE R

ThRES EAL

Gemma4 MoE blocks use gated GELU (GeGLU). Without this change, vLLM falls
through to Marlin kernel when running quantized Gemma4 on Blackwell. The GPU
kernel and the dispatcher already support GeGLU end-to-end — only the Python
allow-list and assertions were gating it out. (from PR body)

SRR

1. BE0%E 2 FF R S8 S & vliilm/model_executor/layers/fused_moe/experts/trtlim_nvf
p4_moe.py ¥, ¥ _supports_activation B3R EF|FRIEH MoEActivation.GELU, FH¥#
N apply #73% (Modular A7 Monolithic) FHIBERIBET = assert activation in [...] 2&A
assert self._supports_activation(activation), F{RIIEEE B 5 ERK,

2. BEMR T EREK: 7 tests/kernels/moe/utils.py B4 make_test quant_config REEHR
AR REE is_nvip4_scale_swizzled (BRIA True MERZE) , HBEHLHEL
FusedMoEQuantConfig.make, FlashInfer W& XK 3JE swizzled 8 scale fifF, £=R5G
B oracle/nvfp4.py RIEFIRE, BN helper BRIAERID T swizzled f)E, FEHE
MR & T o

3. #FE kernel MIRXXHF: BIEE tests/kernels/moe/test_trtlim_nvfp4_moe.py, 33t
TrtLiImNvFp4ExpertsModular JE3#89 Modular B&/2BHTIRBISRISIE . MRS EMb = F80%E

(SiLU. RELUZ?, GELU) Ffn=fhik (83E Gemmas B9 (64, 704, 4096) 3E 256 57
) , A make_test quant _config &£k NvFP4 EMARE 5#5E scale, X RELU? £
Gemmoa4 IR T #EBkI 5 (FlashInfer &) tile BB &, RE"M Gemma4 B GELU X#F) .

4. BEEITR]: MRS ARMA ClL EBEE (buildkite/test_areas/kernels.yaml) , review &
EHABREE S 4 PR B A,

REEX M



. tests/kernels/moe/test_trtlim_nvfp4_moe.py (#3k MoE MR; 25| test; LR
test-coverage; &5 test_trtlim_fp4 _moe_no_graph) : #FHEE N TRT-LLM x
NVFP4 JZ3Rt) kernel &R, B2 SiLU. RELU2. GELU, &¥ Gemma4 ik,

« vlim/model_executor/layers/fused_moe/experts/trtlim_nvfp4_moe.py (#ER MoE J&im;
%7 source; EA data-contract) : BAEE: ¥ GELU IAZIFIXR, H%E— apply
L=

. tests/kernels/moe/utils.py (#3k MR T E; 27 test; LA test-infra) : Rhn
is_nvfp4_scale_swizzled ZHAEENR helper BIBRIAITA, £ NvFP4 IR wT3@,

XS _supports_activation, apply (TrtLImNvFp4ExpertsModular), apply
(TrtLImNvFp4ExpertsMonolithic), make_test_quant_config,
test_trtlim_fp4_moe_no_graph

RPERAD B

tests/kernels/moe/test_trtlim_nvfp4_moe.py

I EANE TRT-LLM x NvFP4 5389 kernel &0, &% SiLU. RELU2, GELU, &
Gemma4 IR,

# tests/kernels/moe/test_trtlim_nvfp4_moe.py ( 3¢ )
# MR shape BFE Gemmad 89 (64, 704, 4096), ATIRIEI 256 XFFERTH padding B2
MNK_FACTORS = [

(2, 1024, 1024),

(64, 2048, 1536),

(64, 704, 4096),

@pytest.mark.parametrize("m,n,k", MNK_FACTORS)
@pytest.mark.parametrize("activation”, [
MoEActivation.SILU,
MoEActivation.RELUZ2_NO_MUL,
MoEActivation.GELU, # 7 PR #73% X 3%
)
@torch.inference_mode()
def test_trtllm_fp4_moe_no_graph(m, n, k, e, topk, dtype, activation, workspace_init):
# FlashInfer B trtlim_batched_gemm_runner Z non-gated RELUA2 B 3E 256 XFETAIRAE
tile BLE
# Gemma4 £ gated GELU, REZRHEIZ M
if activation == MoEActivation.RELU2_NO_MUL and (m, n, k) == (64, 704, 4096):
pytest.skip("FlashInfer trtlim_batched_gemm_runner: no tile config for non-gated RELUA2
at int_size=704")

set_random_seed(7)
a = torch.randn((m, k), device="cuda", dtype=dtype) / 10

# A NVFP4 BIUAREADYOE scale, *#: is_nvfp4_scale_swizzled=False U IEEAIZE R
wl_qg, w2_qg, quant_config = make_test_quant_config(
e, n, k, in_dtype=dtype, quant_dtype="nvfp4",



make_gate=activation.is_gated,
is_nvfp4_scale_swizzled=False,

score = torch.randn((m, e), device="cuda", dtype=dtype)
topk_weights, topk_ids, _ = fused_topk(a, score, topk, renormalize=False)

# H3E Modular & FAERIFPATRI A
trtlim_experts = TrtLImNvFp4ExpertsModular(...) # EL E & B&
output = trtlim_experts.apply(...)

# 5 PyTorch ZE&xtth, FERRAEEH tolerance (4 0.22 ZKER)
ref = torch_moe(a, w1, w2, score, topk, activation=activation)
torch.testing.assert_close(output, ref, rtol=1e-1, atol=1e-1)

vliim/model_executor/layers/fused_moe/experts/trtlim_nvfp4_moe.py
B EE: ¥ GELU ImAXZFFFIR, H%E— apply KiE,

# vlilm/model_executor/layers/fused_moe/experts/trtlim_nvfp4_moe.py ( TRHMEEK )
class TrtLImNvFp4ExpertsBase:
@staticmethod
def _supports_activation(activation: MoEActivation) -> bool:
"R E S IR X IFRBCE LR, AEES GELU, "
return activation in [
MoEActivation.SILU,
MoEActivation.RELUZ2_NO_MUL,
MoEActivation.GELU, # #73¢: gated GELU (GeGLU)

class TrtLImNvFp4ExpertsModular(TrtLImNvFp4ExpertsBase, mk.FusedMoEExpertsModular):
def apply(self, output, hidden_states, w1, w2, topk_weights, topk_ids,
activation, global_num_experts, expert_map, alqg_scale, a2_scale,
workspace13, workspace?2, expert_tokens_meta, apply_router_weight_on_input):
# EAFIEH _supports_activation &—RE, BWEERLEES
assert self._supports_activation(activation), f"Unsupported activation {activation}"
assert alqg_scale is not None
assert self.quant_config.w1_scale is not None
assert self.quant_config.w2_scale is not None
# ... F&AA flashinfer kernel

class TrtLImNvFp4ExpertsMonolithic(...):
def apply(self, ...):
# EIAENBER: £ _supports_activation ¥is R BB REL S| &
assert self._supports_activation(activation)
# ...

tests/kernels/moe/utils.py

W™D is_nvfp4_scale_swizzled ZEMEEMIR helper FIBRIAT A, £ NvFP4 MR =T33,



# tests/kernels/moe/utils.py ( TEMEEK )
def make_test_quant_config(
e: int,
n: int,
k: int,
in_dtype: torch.dtype,
quant_dtype: torch.dtype | str | None = None,
per_act_token_qguant: bool = False,
block_shape: list[int] | None = None,
make_gate: bool = True,
is_nvfp4_scale_swizzled: bool = True, # FESE, BRIA True RIFREERE
) -> tupleftorch.Tensor, torch.Tensor, FusedMoEQuantConfig]:
(., wl,wl_s, wl_gs), (, w2, w2_s, w2_gs) = make_test_weights(...)
#...
return (
wl,
w2,
FusedMoEQuantConfig.make(
quant_dtype,
wl_scale=w1_s,
w2_scadle=w2_s,
is_nvfp4_scale_swizzled=is_nvfp4_scale_swizzled, # 1553k
#...

)
N
« gemini-code-assist[bot] MR FEMN scale MAER a.abs().max() fIE a.amax(), L&

% AE clipping. Z R FEMREEIK, PR &FHIHAARNIAE tolerance BEEH,

« gemini-code-assist[bot] ZIWI&E apply FEFE RGN = & RAAE _supports_activation L
BREIPR—B, ZENOHERN, HAMNFERT self._supports_activation(activation),

+ LopezCastroRoberto #i9] tolerance & & T HAMEMMIR. 1EHBBFIZMREZEN
kernel MR, tolerance ETFEHIFER A BIERSHUETL X,

« ZJY0516 BZREFNR R ME Cl BB E, /EEREERFL PR PRIE,

- BrE BRI NAFE (design): ERAH LI, =AMNER self._supports_activation(activati
on)e.

« MR scale ITEERME (correctness): RIEKEEH, TTHEIAAN Y BT tolerance B R %,
* Tolerance BRAEIE M (testing): 1EEMEFEEIE, RERMBK,
« Cl &£RBrE (testing): i RIE L5 I0,

R Fe5 7w

o RF&: BRFE, #ZAE iﬁﬁﬁ\bu—/\éﬁ(/ﬁ SRVB| AFFR, REMEIMA SiILU/RELU? B2
BERREERE: MRAEEKMA CI (JaEEJREYT) ; FLashInfer L tile Eﬂﬁn’?{%%ﬁ(
RELU? FEAFZE IR T Bkt (E%DFE%'J) ;. B—/N kernel MIRKY tolerance TTgEHFY, 1B/E



ZEEABROERIE, MR helper By is_nvfp4_scale_swizzled 53BN True, FEIAIAE
A

« ¥ XA Gemma4 AP Blackwell GPU £ NvFP4 BT E&1/BRA GELU,
HIBMREE ERA, ARG TIGEE. ToTRFHE. FHEAK: S%— T 80E R TFHERDN
EIEMERN, FBRESRNMITEE A RA,

« REEFRIT: MERAMA CI (GHRIER#) , RELU?2 B ERRTHE (BLLBmRE) , g
kernel iR tolerance &

KRR EE

« PR #39510 [Kernel] [MoE] Non-aligned intermediate_size weight padding for TRT-LLM
NVvFP4 MoE: % PR 1&%i #39510 FEIIEXTF intermediate_size padding X #F, #MiA(E
AT %z,

« PR #40563 [WIP][Kernel] [MoE] GELU support for TRT-LLM NvFP4 MoE: I, PR /&
KR 7 #40563, E[R—ThEERYFHASCTIN,



