PR #51734 ZEIRLE

vlim-project/vlim
replace batch_norm to numerically identical without cudnn
&FFEtIE]: 2026-08-11 12:43

JRSCEERE: http://prhub.com.cn/vlim-project/viim/pull/51734

PATHE

« —AiE: ASENEERER batch_norm, B E KEFAIE cuDNN AR

- WESME: EERKIL. XE—AV/NTEWR bugfix S&F: RB|H F.batch_norm ERZEE
T A% TR — A5 5TRRET B3R batch norm, JiBS| AN cuDNN JR&B&{25 CUDA
grid £ERE;, SAEERNEREBERSE, BE®WES , EINR+F 70000 patch A
FIAFREHRIB LR, EHEFEMEXARNRITTE, EEEFASZESTNEELRSHE T
FERET B 32 Y

THRES B

issue #51717 RERHA —-mm-device-do-normalize &, EEFEEMEEME RuntimeError:
cuDNN error: CUDNN_STATUS_ INTERNAL ERROR, PR body ZEAfr T H&HA:
FusedInputNorm F F.batch norm (running_mean=0. running var=1. eps=0) 5ZIZXiA
EhET, ™ CUDA Lt F.batch_norm Jk&%| cuDNN W%, H batch &% CUDA grid LR

(49 65535) 43K; XEH batch £E R patch #k, X 2560x1440 S KEERSHBR. PR
body BAE&¥|T: "The operation is a plain per-channel affine map — there is no
statistical behavior to preserve", HEILEFEIL F.batch_norm #REMNE) MM, mMAE
E## cuDNN R,

SCINAR AR
BAMMEEEL FusedlnputNorm BFF, 3£ 5 %

1. REIZAL: 7 vlim/model_executor/models/vision.py &, FusedIlnputNorm.forward %
H grid_thw.view(patches, channel, patch_size) B AFFEZBENE, FBRAA
F.batch_norm(..., training=False, eps=0.0), WA batch &E# 2 patch ¥k, CUDA E&
2% % %| cuDNN E% grid LRAR,

2. B forward B8R x = grid_thw.to(self.dtype).view(patches, channel,
patch_size) EEEEITHE x * self.weight.view(1, channel, 1) + self.bias.view(1,
channel, 1), & view(patches, size) ¥ E visual_dtype, BT running_var=1. eps=0
, batch_norm R LE RFMTLEFM,

3. REESNEHE: __init_ FMER running_mean. running_var F/NERESEM (&
identity 2% 89 None 3¥ft) , F#& import torch.nn.functional as F, fEREHIRSULSEK
KX weight / bias.



4, MIRELE: tests/models/test_vision.py #TIGANESE LI _reference_input_norm. %Kk
MR, test_fused_input_norm_matches_reference (num_patches BX 1. 37. 70000,
He 70000 #EABEIB cuDNN LEFR) . test_fused_input_norm_identity_passthrough

(B81E identity ECE{XMK dtype ##) ; BIRK pytestmark = pytest.mark.cpu_test, &
CPU LISIEFUEZEM,

5. XHEE: docs/design/mm_processing.md ¥ FusedInputNorm B3R M “JF 25 84
BatchNorm1d 2k A weight/bias B {54t (y = x * weight + bias) , #83 weight &84
# rescale 5 std. bias iz mean &, BRI G ZIEET,

EANNREHE 4 commit: WEAEBWRIEE. #4E (noooop / wang.yuqi) #3CH4. FOR
merge main RIFL X FEF, #ARZ XM AL CI (/cirun) BFEEAN.

R

« vlim/model_executor/models/vision.py (13 MAHER ; 25| source; FEA core-logic;
&% FusedInputNorm, FusedInputNorm.forward, FusedInputNorm.init) : &L X
4, FusedInputNorm.forward A #&FMEBEN F.batch_norm, MK running_mean /
running_var Z3 5 RBE R torch.nn.functional A, MIRIREER cuDNN grid £
FR5| & B89 AR 75,

+ tests/models/test_vision.py (fE3& MR ; HKF| test; KA test-coverage; &5
_reference_input_norm, test_fused_input_norm_matches_reference,
test_fused_input_norm_identity_passthrough) : ¥3EHESMMEEYVINIR
_reference_input_norm #ESELIE R MNURAF, H+ 70000 patch AFFEER
J& cuDNN EFR (% 65535) BlUEARAE; identity BENRRIETL)T—LEETARE,

« docs/design/mm_processing.md (#23R &1+ X&S; £5F| docs; ER documentation) : [
% B # FusedIlnputNorm BYSZILAEIR, M KLEE) BatchNorm1d Bk weight/bias #3514
at, BRI XSS LI T,

XS FusedInputNorm.forward, FusedInputNorm.init, _reference_input_norm,
test_fused_input_norm_matches_reference, test_fused_input_norm_identity_passthrough

RPERAD B

vlim/model_executor/models/vision.py

B8, FusedlnputNorm.forward BT #&FEmEN F.batch_norm, Mk
running_mean / running_var &5 RBMERAE torch.nn.functional XA, MR LIEMR
cuDNN grid EFRE| & IR R,

# vllm/model_executor/models/vision.py —— FusedInputNorm &£ & 8% W B2

# HIERHXRE weight / bias FIAMAET 53K, RAAEE F.batch_norm fiEMtey
# running_mean / running_var &% E7& review FHEEIAFMIFR

def __init_ (self, image_mean, image_std, rescale_factor, channel=3, dtype=torch.float32):
self.channel = channel

# ... (is_identity HlZES 568 LA WZEHRE)

if not self.is_identity:



# ¥ rescale AFITAGITSEK:
# image_std_tensor = image_std / rescale_factor
# weight = 1 / image_std_tensor = rescale_factor / image_std
# bias = -image_mean_tensor / image_std_tensor = -image_mean / image_std
# WMBEMT (x * rescale_factor - image_mean) / image_std
image_mean_tensor = torch.tensor(image_mean, dtype=dtype) * (1.0 / rescale_factor)
image_std_tensor = torch.tensor(image_std, dtype=dtype) * (1.0 / rescale_factor)
self.register_buffer("weight", 1.0 / image_std_tensor)
self.register_buffer("bias", -image_mean_tensor / image_std_tensor)
else:
# identity BEEREMSEK, forward E#EEE
self.register_buffer("weight", None)
self.register_buffer("bias", None)

def forward(self, grid_thw: torch.Tensor, visual_dtype: torch.dtype) -> torch.Tensor:
# identity BLE{XMK dtype ¥ EHE(E
if self.is_identity:
return grid_thw.to(visual_dtype)

assert grid_thw.ndim ==
patches, size = grid_thw.shape
patch_size = size // self.channel

# BEBUTEREHE x * weight + bias, &R F.batch_norm:
# CUDA Lt F.batch_norm £J&% 3| cuDNN A4, H batch &% CUDA grid
# LR (49 65535) AX; MXEH batch £E 2 patch ¥, SMEBLIPHE
# SHANEGKELFEK, KEEKR (0 Qwen2.5-VL 2560x1440) SfhK
# CUDNN_STATUS_INTERNAL_ERROR (W, issue #51717)
# 88T running_var = 1. eps = 0, batch_norm R LS FMRLEM,
# BEBEERALASKEHELE R, BRAERZ grid LR,
x = grid_thw.to(self.dtype).view(patches, self.channel, patch_size)
x = x * self.weight.view(1, self.channel, 1) + self.bias.view(
1, self.channel, 1
)

return x.view(patches, size).to(visual_dtype)

tests/models/test_vision.py

FIBEAESEMMERYIMIR: _reference_input_norm #hESELZAESFHANNRAG], He
70000 patch FABIEZERIR cuDNN EFR (4 65535) $iE A m3%5=; identity FJAEMIR{R
LV T—HEETARE,

# tests/models/test_vision.py —— #1359 FusedInputNorm ZAE A MRS

def _reference_input_norm(pixel_values, image_mean, image_std, rescale_factor,
channel, out_dtype):
"ANR BB ATSZIL: (x * rescale - mean) / std, TEANTEREgE, "
patches, size = pixel_values.shape
patch_size = size // channel



mean = torch.tensor(image_mean, dtype=torch.float32).view(1, channel, 1)
std = torch.tensor(image_std, dtype=torch.float32).view(1, channel, 1)
x = pixel_values.to(torch.float32).view(patches, channel, patch_size)

*

x = (x * rescale_factor - mean) / std

return x.view(patches, size).to(out_dtype)

@pytest.mark.parametrize("num_patches", [1, 37, 70000])
def test_fused_input_norm_matches_reference(num_patches: int):
# 70000 X/ NABIEERBIIA batch_norm SZELEY cuDNN grid LR (4 65535)
# ATERYVIAPUE issue #51717 ARG REB RN E LB HIN
channel = 3
patch_size = 14 * 14 # 5 CLIP / Qwen2.5-VL M5 patch R~+—3&
image_mean = [0.48145466, 0.4578275, 0.40821073]
image_std = [0.26862954, 0.26130258, 0.27577711]
rescale_factor = 1.0 / 255.0

set_random_seed(0)
pixel_values = torch.randint(
0, 256, (num_patches, channel * patch_size), dtype=torch.float32

norm = FusedInputNorm(
image_mean=image_mean,
image_std=image_std,
rescale_factor=rescale_factor,
channel=channel,

)

assert not norm.is_identity

out = norm(pixel_values, visual_dtype=torch.float32)
expected = _reference_input_norm(
pixel_values, image_mean, image_std, rescale_factor, channel, torch.float32

)

torch.testing.assert_close(out, expected)

def test_fused_input_norm_identity_passthrough():
# identity BCENIRER#IAN (X dtype ¥#t) , RIELVT—ERI|IATE
norm = FusedInputNorm.identity()
assert norm.is_identity

pixel_values = torch.randn(8, 3 * 196, dtype=torch.float32)
out = norm(pixel_values, visual_dtype=torch.bfloat16)
torch.testing.assert_close(out, pixel_values.to(torch.bfloat16))

BN



review HrE—5S R iHiE B RS EIE, DarkLight1337 £ vlim/model_executor/models/visio
n.py By forward Z E &3R8 running_mean £ running var EEREE; noooop MEFR XM
FZX NS BatchNorm EEEAMmAEE" (The running_mean and running_var are only
there to allow it to use BatchNorm properly) ; DarkLight1337 FEEREkKMIFR (Let's
remove them then) , noooop FIABMIR, TTEfE, AT BTG & EEE BRI,
ERAPRS TR R DA EIR, TRERERE,

FERBEZMN running_mean / running_var 24 (design): HIARIBRF /NG & H
None S¥Mt4 %, FusedInputNorm SRR L AIX weight / bias.

PNSESE-A

- R

1. BESEMIME: EVI—IIE running_var=1. eps=0 Bt5 FmAEKEM, 1B cuDNN 5
AEFRMEFEEINF AR, B3RERT TRAMNUMEEZS,; MRAA
torch.testing.assert_close BRIAZZERIE T iZR e 17,

2. CUDA ESZBAZE/ DRI : MR XA EIRKEARIT cpu_test, 70000 patch ABIE
CPU Lizfr, BIFMEHESFNSER patch FHTFEMME, HREEX
CUDA/cuDNN 3R 2 BRBAB3Z R, GPU 1T ARSI,

3. state_dict BAZT: FusedlnputNorm B9 HM 4 ANBA 2 A, & T IERAERE
running_mean / running_var # (&% / MBGZEBRS) 228, ZERIIAR
A B FHAEREEINZITE, XNRMR.

4. MERE: PR cuDNN JREJEEAZF TRFMAZ, Hig LAz, PR R$EMH benchmark
, BLEVITE, - EwW: AFPM: (XEMEHA —-mm-device-do-normalize 8% AR
2, BEKREE (0 Qwen2.5-VL 2560x1440) K EZIAIZREIAR, THKRETH,
M. @BITHILEMN, X FusedinputNorm RIS RSET, BBRM: FPER
TAERR (EPAEAR Claude BB X BEZRITALIER) , %33 noooop §
DarkLight1337 ##&E& AN, FHA milestone v0.27.0 cherry picks, ¥ 0.27.0 %
o - MFEARE: CUDA ESLBRZB D E)IEE | state_dict BARBR , SF2BHIN
S BRUNUEER

KRR EE

« PR #50411 Add --mm-device-do-normalize device-side normalization (title inferred
from PR body): PR body BA#1%ER --mm-device-do-normalize 5 FusedInputNorm &
#50411 3| \; & PR ZH/F4 bugfix, BEHEAEKREZR TALH cuDNN %, BTH
—IhRe &R B,

« PR #51841 Avoid long-blocking H2D copies in ViT: A% &S EATEIEBRZ ML (
%M GPU-CPU F%. HAMMHMALE) , 54 PR FA—5, TTXBIIEESR mm &
KA VLLM PRESE,



