PR #42651 BEIRE

vlim-project/vlim

[Perf] Optimize ~CutlassFP8ScaledMMLinearKernel™ when padding needed by pre-weight
processing, 13.5% TTFT improvement

& FEFE]: 2026-05-21 02:57

JR X EEHEE: http://prhub.com.cn/vlim-project/vlim/pull/42651

PATHRE

. —A]iE: IREBURE padding BITmME, TTFT A 13.5%

< EESE: Z PR Bon 7 AR T ER B BT E MM ER, EERIE, 8HFEFE
FAEKREFREEEHE, 2UCEMETNRAEZMmEZE, X TREMRERNLZR
HSEME,

THEES BAL
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1. %00 _init_ M3E&%K: % CutlassFP8ScaledMMLinearKernel H#3# _ init_, ##&t
logical_output_size A None, AEEFMEFERE KIMUES, BTSN Sequence £H!
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JERIAR, BATRE R EARIE logical_output_size ITEE XA E, A padding BE A (K
%) fofmE bias (N %) , B4T cutlass_scaled_mm EYIHEE S LM padding .

4. REZN: D from collections.abc import Sequence WX #FE AR,
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« vlim/model_executor/kernels/linear/scaled_mm/cutlass.py (#3k ERNK%; 55| source
; EA data-contract; 5 init, process_weights_after_loading, apply_scaled_mm) :

—RE XM, BE Tk padding 1k



XS CutlassFP8ScaledMMLinearKernel.init,
CutlassFP8ScaledMMLinearKernel.process_weights_after_loading,
CutlassFP8ScaledMMLinearKernel.apply_scaled_mm
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vlim/model_executor/kernels/linear/scaled_mm/cutlass.py
E—TE X, ®EAATINE padding 4t

from collections.abc import Sequence
import torch
from vlim import _custom_ops as ops
from vllm.model_executor.layers.quantization.utils import replace_parameter
from vllm.model_executor.layers.quantization.utils.w8a8_utils import (
CUTLASS_BLOCK_FP8_SUPPORTED,
)
from vlim.platforms import current_platform
from .ScaledMMLinearKernel import (
FP8ScaledMMLinearKernel,
FP8ScaledMMLinearlLayerConfig,

class CutlassFP8ScaledMMLinearKernel(FP8ScaledMMLinearKernel):
def _init_ (
self, c: FP8ScaledMMLinearLayerConfig, layer_param_names: Sequence|str]
) -> None:
# WHa LB EMH R~ A None , JE4H process_weights_after_loading R &
self.logical_output_size: int | None = None
super().__init__(c, layer_param_names)

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
weight_name, weight_scale_name, _, _ = self.layer_param_names
weight = getattr(layer, weight_name)

# REZENE, BITRRYE IR

self.logical_output_size = weight.shape[1]

#ITEEEA KN £EEANKE G553 16)
pad_k = (16 - weight.shape[0] % 16) % 16
pad_n = (16 - weight.shape[1] % 16) % 16
if pad_k == 0 and pad_n ==

return

#EARE: BE > EHX > BEEBAERF
padded_weight = torch.nn.functional.pad(
weight.t().contiguous(),
(0, pad_k, 0, pad_n),
).t0)
# BEEREAEHIESHR layer PHRESEK



replace_parameter(layer, weight_name, padded_weight.data)

# BAEHKEATF (X per-channel B4 E)
weight_scale = getattr(layer, weight_scale_name, None)
if weight_scale is not None and pad_n > 0 and weight_scale.numel() > 1:
flat_scale = weight_scale.reshape(-1)
# padding 1Hi& A 1.0 BURIEREIKEFAE
padded_scale = self._pad_to_alignment(
flat_scale, dim=0, alignment=16, value=1.0
).view(-1, *weight_scale.shape[1:])
replace_parameter(layer, weight_scale_name, padded_scale.data)

def apply_scaled_mm(self, *, A, B, out_dtype, As, Bs, bias, output_shape):
# B BARTUARE MR
padded_k, padded_n = B.shape
output_size = self.logical_output_size
assert output_size is not None
pad_k = padded_k - A.shape|[1]
pad_n = padded_n - output_size

# HINERHERE (RYUABDER)
if pad_k > 0:
A = self._pad_to_alignment(A, dim=1, alignment=16)
if pad_n > 0 and bias is not None:
bias = self._pad_to_alignment(bias, dim=0, alignment=16)

# BT cutlass sEfEESX
output = ops.cutlass_scaled_mm(
A, B, out_dtype=out_dtype, scale_a=As, scale_b=Bs, bias=bias

# EMAM N 489 padding %
if pad_n > 0:

output = output]..., :output_size].contiguous()
return output.view(*output_shape)
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