PR #50273 BEIRLE

vlim-project/vlim
[Quantization] Honor “—linear-backend™ for ModelOpt W4A16
& FFEHE: 2026-07-31 04:19

JRSCEEE: http://prhub.com.cn/vlim-project/vlim/pull/50273

PATHRE

« —4]iE: ModelOpt W4A16 & ME3RINEE —-linear-backend

« ESNE: WAL viim/model_executor/kernels/linear/__init__.py #
init_nvfp4_linear_kernel &#KE use_alb A Xikit, X=Z kernel LFAEZR Y B —
MNRIFER, FBTH(EE T A VLLM_BATCH_INVARIANT 5 —linear-backend IR B 7 Ko

ThRES EAL

ModelOptNvFp4W4A16LinearMethod B RIREZRAL{E R Marlin kernel, 24 /R B
—linear-backend % &, #E&5HFTEAGEFHEMIESZN WAAT16 Fix (40 Humming) .

SRR

1. ¥ & init_nvfp4_linear_kernel &#%: 7 vlim/model executor/kernels/linear/__init__.py
F R init_nvfp4_linear_kernel ¥713E use a16 &3, EXT alé_kernels =
(MarlinNvFp4LinearKernel, HummingNvFp4LinearKernel) B&#, % use_alb=True Bt

, T force_kernel B2 TS EM®RE kernel ZEFFE alb_kernels &, EARENHEH
ValueError, EBNERRRARTSERIESY alb_kernels FHRESE

2. 1888 ModelOptNvFp4W4A16LinearMethod: TE v|Im/model_executor/Iayers/quantizatio
n/modelopt.py ¥, ¥ _init_ ASEMEFESLFIME MarlinNvFp4LinearKernel 2 A
init_nvfp4_linear_kernel(use_al6=True), XHERNZEREMTLERXEE—B kernel EFF
AL, MMEE —linear-backend ¥,

3. MR B Z: & tests/quantization/test_modelopt.py “P%ﬁi%'
test_modelopt_w4al6_respects_linear_backend &¥bMiR. #EE VIimConfig JEAN
linear_backend BLE, IIF auto B~ 4 Marl|anFp4L|nearKerneI, humming Bt = 4
HummingNvFp4LinearKernel, R E#H T XHSAN, ¥
ModelOptNvFp4W4AT16LinearMethod FagAAN kernel K& ANZIMRAER,

REEMF:

« vlilm/model_executor/layers/quantization/modelopt.py (13t BB ; 2% source; EH
core-logic; &5 ModelOptNvFp4W4A16LinearMethod.init) : # W E XX Bk
ModelOptNvFp4W4A16LinearMethod BYREEEZE A RN, MEZRES Marlin 248 A
init_nvfp4_linear_kernel(use_al6=True), MMEE --linear-backend %3,



« vlim/model_executor/kernels/linear/__init__.py (13t &KMEAZEF; 25| source; LR
core-logic; &5 init_nvfp4_linear_kernel) : ERHRETE: &
init_nvfp4_linear_kernel F 313 use_alé 2%k, EX alé_kernels A& B H N IEZE
1, Balk WAA16 R T REEHREE .

. tests/quantization/test_modelopt.py (3 E4MR; K7 test; KA test-coverage;
5 test_modelopt_w4al6_respects_linear_backend) : MERISIUE: F3ESEAL MR Fa1R
R —-linear-backend = £ E#H) kernel KR,

*PEFE: ModelOptNVvFp4W4AT6LinearMethod.init, init_nvfp4_linear_kernel,
test_modelopt_w4al6_respects_linear_backend

KPR R B
vlim/model_executor/layers/quantization/modelopt.py

B B 8K ModelOptNvFp4W4AT 6LinearMethod BIRAZIER A RN, MEE SRS
Marlin B2 A8 A init_nvfp4_linear_kernel(use_al6=True), MiZEE —-linear-backend ¥,

# X : vlim/model_executor/layers/quantization/modelopt.py

class ModelOptNvFp4W4A16LinearMethod(LinearMethodBase):
"""Linear method for ModelOpt NVFP4 W4A16.

def __init__(self, quant_config: ModelOptNvFp4Config) -> None:
self.quant_config = quant_config
self.marlin_input_dtype = None
# “init_nvfp4_linear_kernel(use_al6=True)" B&HEHE:
# 1. “use_alé6=True 3BH%EF Marlin (¥ “—linear-backend=auto™ Bf) ,
# BT HIFEE input_scale B W4A4 kernel,
# 2. 38 % e.g. —linear-backend=humming™ &% = H3%&3F,
self.kernel = init_nvfp4_linear_kernel(use_a16=True)

vliim/model_executor/kernels/linear/__init__.py

EAIRHEE . JE init_nvfp4_linear_kernel $#13¢ use_alé &%k, EX albé_kernels BZ#E
FAMITIRIBE, HiE WAAT16 R T RERREER,

# XXF : vlilm/model_executor/kernels/linear/__init__.py

def init_nvfp4_linear_kernel(use_a16: bool = False) -> NvFp4LinearKernel:
"""Select and instantiate the best NVFP4 linear kernel for the current platform.

config = NvFp4LinearLayerConfig()
# EXEFF WAA16 HEREE, RAXL kernel AT W4A16 R
alé_kernels = (MarlinNvFp4LinearKernel, HummingNvFp4LinearKernel)

# VLLM_BATCH_INVARIANT #£%F —linear-backend
force_kernel = None
linear_backend = _get_linear_backend()



if envs.VLLM_BATCH_INVARIANT:
# ... ( &3 batch-invariant &, %)
elif linear_backend == "auto" and use_al6:
# auto BEE W4A16 BF, 52%IER Marlin
force_kernel = MarlinNvFp4LinearKernel

if force_kernel is not None:
# WRBFEIFH kernel RE WAA16 BEESF, KR
if use_al6 and force_kernel not in al16_kernels:
raise ValueError(f'{force_kernel.__name__} does not support W4A16")
is_supported, reason = force_kernel.is_supported()

#.. (RAEKEZE)

return force_kernel(config)

# BENAIFRE . BNTEXFFNFIRFRIRE WAAT6 &L
platform = current_platform._enum
possible = list(_ POSSIBLE_NVFP4_KERNELS.get(platform, []))
if use_alé6:
possible = [kernel for kernel in possible if kernel in al6_kernels]

# R A —linear-backend 337
if linear_backend != "auto":
filtered = _filter_kernels_by backend(linear_backend, possible)
if not filtered:
raise ValueError(...)
possible = filtered

# 543 A possible MEIFE—NT LI kernel
#... (RELEEE)
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- FEFEM: Humming B3R T BB 2 F4FE NVIDIA GPU ZE#4, #£3E CUDA F& (W
AMD ROCm) LEFTEERTA, MR BRI @pytest.mark.skipif(not
current_platform.is_cuda()) Bki¥3E CUDA IR3E,

« AP IAEMEA ModelOpt WAAT6 E/EIFA P o1 B E —-linear-backend=humming 3k
BH Humming kernel, FH#&%|E A Marlin, —linear-backend=auto 1T ARIFRZE
, 8 Marlin,
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FEGRFERE,
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