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A PR ¥ NVFP4 EILAMIRIEN GEMM BIEEMB| NvFpdlinearKernel s, 27 £
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EMNEEZNNELZ—EMRAZNEREFTN, RORBES, 40 PR body FiR, BHIE Move
NVFP4 GEMM management into the kernels/linear/ abstraction, matching the pattern
used by FP8/Int8/MP kernels.”, XRTINE P —HEMNTER, BETREMER (A0
FP8. Int8. MP) fERMEMNME, ETRKF L ngF,

LI AE

1. Bl EESE: & viim/model_executor/kernels/linear/nvfp4/base.py #E X

NvFp4linearKernel & &%, REAREZD:

. is_supported: BEFE X,

« can_implement: IiFECE RAEM,

« process_weights_after_loading: X E G4,

. apply_weights: $#fT GEMM, EEHBERTAGHER/RE—LA,

2. LIEMFE: E nvfpd/ FERTIE SN, 8NMNXEFE—NEHEE, Fluo,
cutlass.py ®#) CutlassNvFp4LinearKernel: ~“python class
CutlassNvFp4LinearKernel(NvFp4LinearKernel): @classmethod def is_supported(cls,
compute_capability: int | None = None) -> tuple[bool, str | None]: if
cutlass_fp4_supported(): # {K#ivLLM CUTLASSAZ ¥ A return True, None return
False, "CUTLASS FP4 kernels not available"
def apply_weights(self, layer: torch.nn.Module, x: torch.Tensor, bias: torch.Tensor |
None = None) -> torch.Tensor: x_fp4, x_blockscale = scaled_fp4_quant(x,
layer.input_global_scale_inv, is_sf _swizzled_layout=True, backend="cutlass") out =
cutlass_scaled_fp4 _mm(x_fp4, layer.weight, x_blockscale, layer.weight_scale,
layer.alpha, output_dtype) if bias is not None: out = out + bias return
out.view(*output_shape) =~ FEEH TE R (dopad_nvfp4_weight_for_cutlass™) %
BARXETT, AR T ERIIRIT,



3. BRIBZ$E: nvipd_utils.py M 352 {TKIERIRE 14 17, B NvFp4linearBackend &
2840 select_nvfp4_linear_backend &#, EERARIBIFETEXRF G, WEZBEBE
init_nvfp4_linear_kernel,

4. BITARZIEIL: & viim/model_executor/kernels/linear/ _init__.py T,
init_nvfp4_linear_kernel RECERIFMEIFE, A is_supported F can_implement 3%
FREAZ, FHEFMRE, XE+T EmkFEE, ETRR0Y R,

5. FERBAZEBR . (E8K modelopt.py 1 compressed_tensors_w4a4 nvip4.py X4, B
e, NEERAIBIEXFKNER init_nvfpd linear_kernel 3JRERAAZSZHI, #
R,

vlim/model_executor/kernels/linear/nvfp4/base.py

EXT NVFP4 MARZNMEES B EE, RATAEMTENEONE, ZEMIIZL,

from abc import ABC, abstractmethod
from dataclasses import dataclass
import torch

@dataclass
class NvFp4LinearLayerConfig:
"NVFP4&k Mt BBy BC B 2K,

FIENVFPAE R ZEMBE LM : ITRHNUINSRE (BF T2/ FP4H) .
FP8-E4AM3ERRE LK (AN 6) URREFASENLSREBIFE.

pass # YRILHINFER, AXRKT EBWME

class NvFp4LinearKernel(ABC):
""NVFP4AEM &M NZAIEE,

BANFRIMFENGEMMEH (JCUTLASS, Marlin%) .
NAZEEN IR R E LR RTMBYF 2, A is_supported™Fa”can_implement’
SRR F| L AIRE B & IUED,
def __init__(self, config: NvFp4LinearLayerConfig) -> None:

assert self.can_implement(config)[0] # Fa{REELIERLE

assert self.is_supported()[0] # F{RF & X%

self.config = config

@classmethod
@abstractmethod
def is_supported(
cls, compute_capability: int | None = None
) -> tuple[bool, str | None]:
R EE AR T R ST & LR,
raise NotImplementedError

@classmethod



@abstractmethod

def can_implement(cls, config: NvFp4LinearLayerConfig) -> tuple[bool, str | None]:
"R EHZ N T AL IR A EELE, "
raise NotImplementedError

@abstractmethod
def process_weights_after_loading(self, layer: torch.nn.Module) -> None:

R E RN TR R B R

ERESREMRIREERAA R, ZANMMEFITE. EHSER
“layer” FEIAR E AR

raise NotImplementedError

@abstractmethod
def apply_weights(

self,

layer: torch.nn.Module,

x: torch.Tensor,

bias: torch.Tensor | None = None,
) -> torch.Tensor:

AT EAGEMMIEE,

raise NotImplementedError

vlim/model_executor/kernels/linear/nvfp4/flashinfer.py

SZIY %A FlashInfer #8X 89 NVFP4 RT3 (40 Cutlass. TRTLLM. CUDNN 3#) ,
R s EE
import torch
from vlim._custom_ops import scaled_fp4_quant
from vllm.model_executor.layers.quantization.utils.nvfp4_utils import (
pad_nvfp4_activation_for_cutlass,
pad_nvfp4_weight_for_cutlass,
slice_nvfp4_output,
swizzle_blockscale,
)
from vlim.platforms import current_platform
from vlim.utils.flashinfer import flashinfer_scaled_fp4_mm, has_flashinfer
from .base import NvFp4LinearKernel, NvFp4LinearLayerConfig

class FlashInferCutlassNvFp4LinearKernel(NvFp4LinearKernel):

"B FlashInferfCUTLASS®EHAITNVFP4 GEMM, "

@classmethod

def is_supported(cls, compute_capability: int | None = None) -> tuple[bool, str | None]:
from viim.model_executor.layers.quantization.utils.nvfp4_utils import cutlass_fp4_
supported
if cutlass_fp4_supported() and current_platform.has_device_capability(100) and has_
flashinfer():

return True, None # X 35%&F: CUTLASS FP4RA. RERES =sm_100EFlashInfer&iE



return False, "FlashInfer + >=sm_100 required"

@classmethod
def can_implement(cls, config: NvFp4LinearLayerConfig) -> tuple[bool, str | None]:
return True, None # fRiZBEXLIEFT A NVFPAEL B

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:

layer.weight_scale = torch.nn.Parameter(
swizzle_blockscale(layer.weight_scale.data), requires_grad=False

) # EHBRGEHRA LB CUTLASSH B
padded_weight, weights_padding_cols = pad_nvfp4_weight_for_cutlass(layer.weight.data)
layer.weight = torch.nn.Parameter(padded_weight, requires_grad=False) #
HEAREH I AParameter
layer.weights_padding_cols = weights_padding_cols # 38 75| 3k LR T 380E 257

def apply_weights(self, layer: torch.nn.Module, x: torch.Tensor, bias: torch.Tensor | None =
None) -> torch.Tensor:
output_size = layer.output_size_per_partition
output_dtype = x.dtype
output_shape = [*x.shape[:-1], output_size]
x_fp4, x_blockscale = scaled_fp4_quant(
x, layer.input_global_scale_inv, is_sf_swizzled_layout=True, backend="flashinfer-
cutlass"
) # EEE
x_fp4 = pad_nvfp4_activation_for_cutlass(x_fp4, getattr(layer, "weights_padding_cols", 0))
# BABOE
out = flashinfer_scaled_fp4_mm(
x_fp4, layer.weight, x_blockscale, layer.weight_scale, layer.alpha, output_dtype,
backend="cutlass"
) # A FlashInfer GEMM
out = slice_nvfp4_output(out, output_size) # FH i UBKREL
if bias is not None:
out = out + bias # HRIRE
return out.view(*output_shape)

W A

« gemini-code-assist[bot] &8 FBGEMM Gt IEFMENEE: > “In the original
implementation ... the weight was explicitly re-wrapped as a torch.nn.Parameter ...
This refactored version omits that step ...” X#&R T EM T B HBATRES| KIiT/TH 1
=18

- yewentao256 38 hEEBR%k: > “This Refactor breaks the nvfp4 batch invariance
support” FANTEIFHEE L PR B8, RARAIFREMN AT,
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« BFARNFE: FBGEMM G weight 23R E R S EHIER'E ; batch invariance X3
EEYMBEMT R ZEMEMELEEINR, FibMaeE:RSHIHEREIR,

RGP FHEEMLTEREE, BT BLELRE; AP ERRIETER EIEH
, ffldm VLLM_NVFP4_GEMM_BACKEND F T B R3%1F /534,

- BBAES M : TARIFES S NvFp4dlinearKernel R, XTREMBEXREMNAZITF X, EHLH
RABHAF S H &,
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