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PAITHRE
- —AIE: HTE AITER RAOE MR, MI355 REFRETFIIR
< EENME: ESEIE, LHBVEIMmE: —& _assert_close_budget /
_assert_rel_error_quality B9TIE NEMERTZ %1, AR allclose B3EA kernel FINRAY
Gitetah, THT BRI FMR; =& Rohan138 XF vLLM C++ 5 Triton RoPE 4&&
ﬁﬁé:r\ltiﬂﬁ?%} BT RA—ShEEER R EmEIEGRZ S —HEE XN AR MERR, e
% kernel R 5RRE A S MME.

THRES B

PR body EA#aTE H B2 'Add ROCm AITER ops tests and enable Kernels Core
Operation Test for the MI355 mirror', FFitBAX LIS 'directly validate AITER kernel
correctness against PyTorch/reference implementations', HEHMEET 'provide clear
failure signals when AITER library updates introduce regressions, independent of
vLLM's fusion/compilation passes'. BREIA #RF|3MIRT I EEL kernel BEEFAWE =T
BN TRELE / miFRRNE T RERERSE,

S/ A= REHE. MHREMS. CLITE, HUBsh,
1. 7 rocm_aiter_ops FHFIEFHEA AITER HEA DO

« X% vlim/_aiter_ops.py By rocm_aiter_ops EHHESH % rms_norm 5
rms_norm2d_with_add,

« rms_norm HIEFERE X 3| aiter.rms_norm; rms_norm2d_with_add i@t
torch.empty_like o Bk 24, BIEA aiter.rmsnorm2d_fwd_with_add Zt#E N, RE
(normalized_output, residual_sum) =754,

« XFZER import aiter, FAEBRERZE AITER HEMNETIEIER S ; AN SEXIEAN
RAD, AR NE=FARERZ,

2. ¥ ROCm AITER B FNREH

« T XfF tests/kernels/core/test_rocm_aiter_ops.py, # 625 1T, BEMEHER:
rms_norm %& (& rms_norm2d_with_add 7% Z&&) . triton_rotary_embedding (
NeoX WM&, stict xfail) . act_mul_and_fp8_group_quant (SiGLU + FP8 Q4R EfL) .



fused RMSNorm + &1, vs /7 B4 B3 B3 BEBR

 REFRETE ANIERK ST E: _assert_close_budget X H pass_rate TE +
max/mean/p99/p999/worst_ratio ZiitE, AFVETEEH atol B TELREE;
_assert_rel_error_quality $tXIHEXR £1% & mean_limit, preferred_rel. max_rel 5§
max_fail_rate WE AR,

. #i¥ require_aiter. require_fp8 X7 k¥ AITER = FP8 B9EEM4 (Xm mi250) E = skip,
fixture setup_cuda_device &—iX B BRIAIRE S REHLATF,

3. & Cl 12 A Kernels Core Operation Test

« .buildkite/test-amd.yaml| ¥ mi355 HE LA FH 3 label A Kernels Core Operation
Test %N B9 job, parallelism &4 3, #% BUILDKITE_PARALLEL_JOB 45 #4T pytest
tests/kernels/core (HEFR test_minimax_reduce_rms.py) X test_concat_mla_qg.py.
test_top_k_per_row.py,

« source_file_dependencies &% csrc/ £&. tests/kernels/core. rotary_embedding 52

5 viim/_aiter_ops.py, Ha{% kernel JRESH IR T E AL L X1 12E,

MR, TRED, Cl =ZFFRAEF: TREFERMRZHEAD, MIRERIEA AITER EFE
kernel s EYVAE 5, Cl BERESHEAN MI355 HBRHITTRRRT,

KPS
. tests/kernels/core/test_rocm_aiter_ops.py (13 EFMR; L5 test; LR

test-coverage; £F5 setup_cuda_device, require_aiter, require_fp8,
_format_observed_rate) : 3 625 4T AITER EFMREA, BZ RMSNorm. KREF
&. FP8 RAE k. RoPE HiRFshEtlE, FNEMEANMKEKET TR, EAOR PR B
PMEPTEE

« vlim/_aiter_ops.py (#3k HEF %, 25 source; ER core-logic; 5 rms_norm,
rms_norm2d_with_add) : A rocm_aiter_ops #3 rms_norm 5
rms_norm2d_with_add FANEESE A, EANRIAA AITER kernel B9E— A8, 2R
EHaenfTAIE &4

« .buildkite/test-amd.yam| (#3& CI BLE; 25| config; A configuration) : A mi355
$12 338 Kernels Core Operation Test ]2 job, X parallelism 3 oK HATHZNE T
MR, 2 PR 8y CI FEHIRT,

XBEMS . rms_norm, rms_norm2d_with_add, test_rocm_aiter_rms_norm_vs_torch,

test_rocm_aiter_rmsnorm_with_add_vs_torch, test rocm_aiter_triton_rotary_embedding_

vs_torch, _assert _close_budget, _assert_rel_error_quality

KR Fr B]

tests/kernels/core/test_rocm_aiter_ops.py

¥ 625 47 AITER EF MR TR, B2 RMSNorm. kREFE. FP8 K4 E1. RoPE 53
FEBERR, HAEFENKEW S ITE, 24K PR BB IMEFTE,

# tests/kernels/core/test_rocm_aiter_ops.py

# FERIE—HHER T kernel RN TE,



# 5 torch.allclose AE, BAWKRVETERBHEZ (BRI pass_rate = 0.99999) ,
# EE#HE max/mean/p99/p999/worst_ratio %1t 8, BHIERFNERR flaky Cl,
def _assert_close_budget(

actual: torch.Tensor,

expected: torch.Tensor,

label: str,

atol: float,

rtol: float = 0.0,

pass_rate: float = 0.99999,

max_violation_factor: float = 3.0,
) -> None:

actual_f = actual.detach().float().flatten()

expected_f = expected.detach().float().flatten()

abs_diff = (actual_f - expected_f).abs()

allowed = atol + rtol * expected_f.abs()

total = abs_diff.numel()

passed = int((abs_diff <= allowed).sum().item())

failed = total - passed

allowed_fail_rate = 1.0 - pass_rate

max_abs = abs_diff.max().item()

mean_abs = abs_diff.mean().item()

p99_abs = _quantile(abs_diff, 0.99)

p999_abs = _quantile(abs_diff, 0.999)

worst_ratio = (abs_diff / allowed.clamp_min(1e-12)).max().item()
max_atol = max_violation_factor * atol

above_max_count = int((abs_diff > max_atol).sum().item())

msg = (
"[rocm_aiter_ops] "
"{label}: pass={passed / total:.4%} ({passed}/{total}) "
f"fail={ format_observed_rate(failed, total)} "
f"allowed_fail={ format_allowed_rate(allowed_fail_rate, total)} "
f"atol={atol:g} rtol={rtol:g} "
f'abs>{max_atol:g}={ format_observed_rate(above_max_count, total)} "
f"allowed_above_max={ format_allowed_rate(0.0, total)} "
f"max_abs={max_abs:.6g} mean_abs={mean_abs:.6g} "
f'p99_abs={p99_abs:.6g} p999_abs={p999_abs:.b6g} "
f"worst_ratio={worst_ratio:.6g}"
)
# ABERTHERNMEE, RETRERAGIHE E4 CI HELH
print(msg)
if failed > 0:
warnings.warn(msg, stacklevel=2)

assert passed / total >= pass_rate, msg
assert max_abs <= max_atol, msg
assert mean_abs <= atol * 0.25, msg



vlim/_aiter_ops.py

A rocm_aiter_ops ## rms_norm 5 rms_norm2d_with_add FANEESH %, 1EAMIRIAA
AITER kernel 95— A0, EMREMEESTHRIESRM,

# vlim/_aiter_ops.py ¥ rocm_aiter_ops P NS A %
@staticmethod
def rms_norm(
x: torch.Tensor,
weight: torch.Tensor,
epsilon: float,
) -> torch.Tensor:
"""RMSNorm via AITER kernel."""
import aiter # ZERF AN, BRI AITER FRIFE T HERF ALK

return aiter.rms_norm(x, weight, epsilon)

@staticmethod
def rms_norm2d_with_add(
x: torch.Tensor,
residual: torch.Tensor,
weight: torch.Tensor,
epsilon: float,
) -> tuple[torch.Tensor, torch.Tensor]:
"""Fused residual-add + RMSNorm via AITER kernel.

R[E (normalized_output, residual_sum) FNKE;
3T aiter.rmsnorm2d_fwd_with_add )3 — £ R 53% £ Fo
DBE AR EREEZPX, BR kernel AZRFIM B

import aiter

out = torch.empty_like(x)

residual_out = torch.empty_like(x)

# &E—NSE0 A layernorm R BIFREAL

aiter.rmsnorm2d_fwd_with_add(out, x, residual, residual_out, weight, epsilon, 0)
return out, residual_out

i B
WA H AndreasKaratzas 5, BESZHNRAAEESHKEEBXER, BOREWMT:

« AITER A ] BTy IR 5K BE . AndreasKaratzas ZiX 'Probably best if we just skip if
aiter is not found and supported (eg mi250 arch)', BHRERZ X IFHLEM EE LK,
VEE X MIF LI, require_aiter BRI HLA,

 REFEAEMFEE: AndreasKaratzas 3B19] 'are the tolerances checked? are they
numerically also correct?', ZERLL ULP EiRIE FP16 52, fEE BN 'Updated to
ULP based comparison and the default torch values', &% commit 8248cb1 ¥
RMSNorm Z&%|2&A bf16_ulp_distance 8§ ULP FEEMrE, MEHZRA 1 ULP,



* RoPE S SZHAREEIE X A (T Wi$18) © Rohan138 MR SESZIF t.float()
SNEREHT R FP32 Bies, M AITER Triton kernel fR¥FRAE bf16 dtype, FEHF
—3; HF—FWAXE VLM AR BHOE A& —C++ LILEE upcast 3| FP32,
Triton LIERAREFR A dtype (FR3IE enable_fp32_compute) . EEAIAZREAH B I
PR &5, RIBTIA strict xfail FHAIZMR,

« LiBRIBIBER: AndreasKaratzas £3K A RoPE ¥ER[AEI2E AITER LI ticket FrEEIES|
xfail B reason ¥, EEHEIRM https://github.com/ROCm/aiter/issues/4765 35 NN,
AR,

« AITER X #HrtpkidmIEL K (design): 1EE LI require_aiter B Rk, BT
vlim._aiter_ops.is_aiter_found_and_supported HI&i# pytest.skip,

- REHEESEMS ULP LI (correctness): fE& 25 bf16_ulp_distance ##4T ULP EE
BI=, RMSNorm A E&H&R A 1 ULP, HREWEFKITHENIL M,

« RoPE &% 523, FP32 upcast 5§ AITER JR4 dtype B44 5% (correctness): E&E &AL
BHAIF PR BE LI, MRAE L strict xfail AR EEEE aiter#t4765 BRIER,

« N RoPE ¥ E @8l 2ZE AITER _EJF ticket (documentation): {E& iRt
https://github.com/ROCm/aiter/issues/4765 # 5 NMi& 89 xfail reason,

RS %o
o NS

1. xfail ¥E LR EEFE: test_rocm_aiter_triton_rotary_embedding_vs_torch £
strict=True, —EB AITER LB ERE MAMmANRKREEF®, CI 23EIkE|
XPASS failure, BT THANERRICIRER; EEKATARE aiter#4765, ZMRAR
—HE X TBDRA, RoPE Y355 5ZFrikk,

2. FEAFEERED: viim/_aiter_ops.py B rms_norm. rms_norm2d_with_add &1XAR
SR, BAEAR rocm_aiter_ops BIAFESA LR, BEERETBZIRSIA, FZ2H5
$#3 ABI 51T ARA,

3. Cl #1700k 3k #1 job £ mi355 LA parallelism 3 3473547, H dependencies &
csrc/ &8, £ kernel REKENE S L Z job, TTEEFIK mi355 FAZ|SE4iFETE]; o
F &4 FE BTBE kernels/core. test_concat_mla_g.py. test_top_k_per_row.py =M
, # shard XKREMNEALEEHE,

4. RERBEERAY: fixture & torch.set_default_device("cuda") /&#i ROCm #) CUDA
BN BRGY, E4L HIP 2& %55 CUDA %5 A —EREYFHMEFE P = a6~ £ A IMT Ao
- ®m: X ROCm AF, AITER 8% kernel (RMSNorm. FP8 &1k, RoPE) ByEY3
FREESF R CI #iR, BMRALEERESUNR; M LXE, MI355 HF4EHE—
ZETFRIIRKERZ, kernel KR EFIMNHEIRE—SMEME, MRAAHAEN ULP 54
RS RM T T 20BN FRE; X vLLM 2289, rocm_aiter_ops BRI AN E K
RELFBRZPEEER AITER RMSNorm B FREEAD, EAYwmEEREE
ROCm/CI A3k, FhhKkIEHE T aERK, WMEETERT. - NEARD: xfail #5240
YEEEGRFG |, 313 rocm_aiter_ops AFFEEED |, CI HIT0REMARIRE , RERE
RE4mAy CUDA 18X



KRR EE

. PR #44‘7601 [ROCm][CI] Gating more ROCm tests: [l— ROCm CISMRBEZV EETH, b
"y K gate %&%&% AMD CI B#%, A& PR #—#7 MI355 HELIBHETFRI]
i’T"— ZE;H\:E/\

« PR #52763 [ROCM] [CI] Attention test speedup: F4TH##E) ROCm MR ZEZE T/E, @
EYEIRBERA kernel MiREKE CI KX, 54K PR WEFMRITEHKFEME ROCm
RAR SEE T

« PR #52822 [ROCm][CI] Add AMD CI Pull-Request Commands: AMD CI EiZiEELE,
1 ROCm #8% PR 2tk CI MR 5 EiR 442, A PR 9 CI IMRBIZ AR R AEITAT.



