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PATHE

«—AE: EMHERTEMEFERBUAEZFERAA ND x ND IR, 88 Gemma4-E2B &R
FEAE R L,
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reshape &£ RN A S| 3D #EFEK, URRENRBEIEES HRENEE, XTXAAE
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THRES B

Issue #38892 #& 4 matmul_batch_invariant RREXIFFTA torch.matmul £EHE, F3K
Gemmoa4-E2B FEAE 4D x 3D matmul BY&IK, PR body #tEA B BYZAANEA ND x ND
batch invariant 2%, B{RFFA torch.matmul XIFHFRERBEWLLTE, £ E3% bug.

SO AR

1. 2ANAE: & viim/model_executor/layers/batch_invariant.py H%40 import math A X
FitET BEENRA,

2. EMAZOERER: B matmul_batch_invariant REMZ A if-elif 20X BLAZANZBELS X
« 2D x 2D: H#ERAA matmul_persistent 1=K,

«ND x 2D (¥ b A 2D Bt) : i#i¥ reshape 3| 2D. @A matmul. B reshape E(4
B, ERTAMEREE ISR,

« A ND x ND (a.ndim >= 2 H b.ndim >= 3) : {£ torch.broadcast_shapes %&—%
., reshape 3| 3D EEMA bmm_batch_invariant, & reshape EJREF IR,

3. FEONRE E . A2 tests/vl/determinism/test_matmul_batch_invariant.py, &2
test_matmul_correctness MR ZFHRAE (40 2D x 5D, 4D x 3D %) 5
torch.matmul B9—2M, MUK test_matmul_batch_invariance IiEHt B8R T M,

4. BRIUARNRED: MIRRER 4D x 4D TRA X, BAERLEEEZZER, BHRELE
o

R

« vlilm/model_executor/layers/batch_invariant.py (3R #ARBHITE; £ 5| source; £&R
core-logic; &5 matmul_batch_invariant) : BB EE, &M
matmul_batch_invariant R¥A X @A ND x ND 46FfEFs%, B8 bug FHEILRAGLEM,



. tests/v1/determinism/test_matmul_batch_invariant.py (#3k MREH; L5 test; LR
test-coverage; 5 test_matmul_correctness, test_matmul_batch_invariance) : #r3g
MR, 2EREERALENEREABTERTSE, BEZMHBRAEUHALK bug EEF
FEEM,

XEAFS: matmul_batch_invariant

RPERRD B

vlim/model_executor/layers/batch_invariant.py

MAEBBEE, M matmul_batch_invariant Rk ZFER ND x ND 4%, BE
bug FHEMLAREDLEH,

def matmul_batch_invariant(a, b, *, out=None):
# 4038 2D x 2D 1B EERAFAMIE TR ARETIERE
if a.ndim == 2 and b.ndim ==
result = matmul_persistent(a, b)
if out is not None:
out.copy_(result)
return out
return result
# Zb¥E ND x 2D 1BEW: W TF&MEE, B reshape 3| 2D #TiHHE
elif b.ndim == 2:
batch_dims = a.shape[:-1] # {REMR& G —HIMIFTE BREFARREE
hidden = a.shape[-1] # #IAFREE A/
out_dim = b.shape[-1] # 4L E
a_2d = a.reshape(-1, hidden) # BF¥ A 2D KEUSTEEMEFE
result_2d = matmul_persistent(a_2d, b)
result = result_2d.reshape(batch_dims + (out_dim,)) # & EREHRIZR
if out is not None:
out.copy_(result)
return out
return result
#EAKIE: X3F 2D x ND A8 ND x ND (£EEDH 2 fn 3)
elif a.ndim >= 2 and b.ndim >= 3:
# 40 a & 2D, MRMIm—MREE U5 —403E
if a.ndim ==
a = a.unsqueeze(0)
#ITEMREEN BBIR, #afk o 2 b AT N-2 8 E—3K
broadcast_shape = torch.broadcast_shapes(a.shape[:-2], b.shape[:-2])
a = a.expand(broadcast_shape + a.shape[-2:]) # ¥& a B BHIR
b = b.expand(broadcast_shape + b.shape[-2:]) # ¥ & b 3| BBk
batch_dim = math.prod(broadcast_shape) # IT& &t kAN
# BY BIEHIGKE reshape A 3D MUHTH E4EM X
a_3d = a.reshape(batch_dim, a.shape[-2], a.shapel-1])
b_3d = b.reshape(batch_dim, b.shape[-2], b.shape[-1])
# AR ERTHE LR G IEAZ ORI
result_3d = bmm_batch_invariant(a_3d, b_3d)
# ¥4 R reshape EIRIET B R n L 4B e ek 28 F



result = result_3d.reshape(broadcast_shape + (a.shape[-2], b.shape[-1]))
if out is not None:
out.copy_(result)
return out
return result
else:
# MALELERBEBER, BERED 2D
raise ValueError(
f"'matmul_batch_invariant requires both inputs be at least 2D "
f'got shapes {a.shape} and {b.shape}"
)

tests/v1/determinism/test_matmul_batch_invariant.py

PR, ©EIIEEAAENEREMERTE, BEZSMHERAESUAIR bug BE
RS,
# MR matmul_batch_invariant 5 torch.matmul ZEFFA X FMR _E 89—k

@pytest.mark.parametrize(
"a_shape,b_shape",
[
32, 64), (64, 16)), # 2D x 2D
64, 16), (4, 16, 32)), # 2D x 3D
4, 32, 64), (64, 16)), # 3D x 2D
1, 4, 32, 64), (64, 16)), # 4D x 2D
1, 2, 32, 64), (2, 64, 16)), # 4D x 3D (Gemma4-E2B #&3\)
32, 64), (1, 2, 2, 64, 16)), # 2D x 5D
1,2, 2, 32, 64), (b4, 16)), # 5D x 2D
1,2, 4,32, 64), (1, 2, 4, 64, 16)), # 5D x 5D

)
@skip_unsupported
def test_matmul_correctness(a_shape, b_shape, dtype):
"""Hyfkmatmul_batch_invariantBy# H Storch. matmulfE % F R An kIR A F UED, "
device = torch.device(DEVICE_TYPE)
torch.manual_seed(42) # R EMNMFLURIENIRATES
a = torch.rand(a_shape, dtype=dtype, device=device)
b = torch.rand(b_shape, dtype=dtype, device=device)
standard_output = torch.matmul(a, b) # &£ £,
triton_output = matmul_batch_invariant(a, b) # RS2,
# RIFEHIELRIZELSRE: bfloat16 FHERK, FERHERMNEE
rtol, atol = (1e-1, 1e-1) if dtype == torch.bfloat16 else (1e-2, 1e-2)
torch.testing.assert_close(triton_output, standard_output, rtol=rtol, atol=atol)

#OMRMERE M AREMEANERAFZHR P H MR W

@skip_unsupported

def test_matmul_batch_invariance(dtype):
""ISIEmatmul_batch_invariant I ER T, BRI BB AS FHOAAST, "
device = torch.device(DEVICE_TYPE)
torch.manual_seed(42)



a_single = torch.rand((1, 64, 32), dtype=dtype, device=device) # B—FEAK
b = torch.rand((32, 128), dtype=dtype, device=device)

standard_output = matmul_batch_invariant(a_single, b) # Btk sk
a_batch = torch.rand((8, 64, 32), dtype=dtype, device=device)

a_batch[3] = a_single[0] # ZEHLK FiEANAE RAEAR

batch_output = matmul_batch_invariant(a_batch, b)

batch_output_a = batch_output[3] # 3B AEA 8 % H

assert torch.equal(standard_output[0], batch_output_a) # ML RAESE
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- BIRIUARE 4D x 4D TR X (design): WARD X Bk, BRALERZTHIARERN
. RS & fEE

R 5 B

« RE&: EVIXRFE: EMETREREILA 2D x 2D, 3D x 2D FEZNIEHME, EFENREE
TR, MHRERIG: BALEBRT B0 reshape JIABUMNTHE, NELKETRERE
Eikre, AEEMILR 4D x 4D TRBE, REMNIG: FRAMALZIR (0 5D x
5D) #RIEFAIE, MIRATERSETRREZMAAS.

- MM AP®: BET Gemmad-E2B FRAMFAMRE, ¥ RT IFEHE, AAPW
D RNERESRARZERA, B RMp Rt RBERES T4 . BIRPm: 26t
THERERALERR, EF TR EIEANHRA T,

« RFEARIE: OB EXRE | R

KERBKE
« PR #38892 [Bug]: matmul_batch_invariant does not handle all torch.matmul

dimension combinations (4D x 3D for gemma4-E2B): & PR HI(EE T % Issue, fRR
T Gemma4-E2B AR 4D x 3D matmul F# & 5 & B =] &L,



