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vlim-project/vlim
[ROCm][CI] Add More AITER quantization/MoE kernel tests
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JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/49375
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PATHRE

- —A3E: #3E ROCm AITER B1b5 MoE WAZMIR

- WEMME: EERIR, AEEZEEAFINRSXGFHRITBER R (
_assert_close_budget. _assert_group_quant_quality. _assert_abs_error_budget.
_assert_rel_error_budget) #1 AITER enablement #5058 (
test_rocm_aiter_fp4_enablement_follows_env_and_arch,
test_aiter_fp8bmm_enabled_api_respects_env) , FtIEfR ROCm AITER MR ZT ERA
EFRHFE, WAEARMTEAZNIRAER, FRIKE fixture
_restore_rocm_env_state MR E 8 BAFLEK.

TN EES BAL

PR body BARAFEH : HbE] ROCm TEH FP8. MXFP4/FP4 41 AITER fused MoE RS E&42
AMD BB _E LR A AZEMIR. AMD #37% AndreasKaratzas P FENFEE
yewentao256 BFitBA: "There is no coverage right now for some critical AITER kernels
and so we are adding that similar to other kernel test group that upstream has. These
by the way are ROCm only test groups so they should not be a burden for upstream
CL." BRR T4 %8 AITER WAXBONRE %, BXLNHRA{RER ROCm, Rt L Cl #
hnfiiE,

LI RE

1. #713¥ tests/kernels/moe/test_rocm_aiter_moe.py (+1079 47) : 2% ROCm AITER
fused-MoE B EXEF&42, ®IE custom-op EMS fake-tensor X .
VLLM_ROCM_USE_AITER_MOE 5 shared experts B enablement [1#®. BF16 ¥ E.
gfx950 ¥J& MXFP4 W4A16 MoE REE 58 E . FP8 group-quant BUEE, MUK
gfx942/gfx950 &M shape B &, MiREL Float32 mask-based MoE £ 523
ref_moe_forward 5§ RZEE*ttL, 3B _assert_close_budget/_assert_group_quant_gq
uality kT X ¥EERTE (pass_rate. max_violation. mean £ EFR) o

2. 313 tests/kernels/quantization/test_rocm_mxfp4.py (+638 4T) : &% ROCm AITER
FP4/MXFP4 8812, BIEIREEIRIAMES enablement 1142 (
VLLM_ROCM_USE_AITER_FP4 _ASM_GEMM, VLLM_ROCM_USE_AITER_FP4BMM, H
K& gfx9d50 BB ZE) . vLLM AFF MXFP4 QDQ helper ZEA shape T5 torch %%
H—E. Triton dynamic_mxfp4_quant #IH#& 3 (packed uint8 FP4 5 E8MO scale



shape) 5#IEM. UK FP4 GEMM. preshuffled-scale. hardware-quant.
skinnydecode %42,

3. ¥ tests/kernels/quantization/test_rocm_fp8&8.py (+541 4T) : &% ROCm FP8 &1t
5R#%Z, BEZAMELZERAE / BENR (VLLM_ROCM_FP8_PADDING,
VLLM_ROCM_USE_AITER_FP8BMM. VLLM _ROCM_FP8 MFMA_PAGE_ATTN) .
_maybe_pad_fp8_weight E EEEFIFHFEF X, AITER FPEBMM enablement API,
torch._scaled_mm 5 R 2/HSEREEMEXLL, VLK FP8 paged attention 5t & 5%
S, _ref_paged_attention ByXTEL (& GQA repeat_interleave 5 causal mask)

4. 52K tests/kernels/utils.py (+57 4T7) : #EHZ T E assert_accurate (pass_rate +
max_violation_factor + mean R EZ=FEWrE) . _assert_deterministic (ZX3EAT
bitwise 5K ES, "TAIEIRE Tensor 2 Tensor 7oA / 5|RBIEN) o

5. 88 .buildkite/test-amd.yam| (+20/-2) : A MI300 5 MI355 F &1 Kernels MoE
Test 7 Kernels Quantization Test E#7 source_file_dependencies, #nA csrc/rocm/.
tests/kernels/utils.py. tests/kernels/quant_utils.py. vlim/_custom_ops.py.
vlim/envs.py. vlim/v1/attention/backends/rocm_aiter_fa.py X4, HBKxt
test_rocm_skinny_gemms.py BB IRK CGZXHKRESRE, BERBEIRBES)

R

. tests/kernels/moe/test_rocm_aiter_moe.py (#3R WAZMIR; 5| test; EH
test-coverage; 45 _reload_envs, _restore_rocm_env_state,
_assert_aiter_supported, _format_observed_rate) : A& PR & AFHEXH (+1079 47)
, 8% ROCm AITER fused-MoE 52¥8&42: enablement [ 1#%. BF16/MXFP4 .
FP8 group-quant JRE. HEM, EAKMRAN RS,

. tests/kernels/quantization/test_rocm_mxfp4.py (#£i3R E4MR; K5 test; £KR
test-coverage; 45 _reload_envs, _restore_rocm_env_state,
_assert_aiter_supported, format_observed_rate) : ¥ 638 4T, BE gfx950 X
FP4/MXFP4 842 AITER enablement (138 (fK¥i on_gfx950 BEMFHIRT) . MXFP4
QDQ HE—3M. Triton quant #HE N5 E M,

. tests/kernels/quantization/test_rocm_fp8.py (#E3k BAMR; K7 test; LR
test-coverage; 5 _reload_envs, restore_rocm_env_state, _quantile,
_format_observed_rate) : ¥ 541 4T FP8 B : IEFXRY (&
_maybe_pad_fp8_weight fTAZR) . scaled_mm REMHSE XL, FP8 paged
attention 5F5 &E Itk

- tests/kernels/utils.py (13 MIRTH; 25| test; KA test-coverage; {5
_assert_accurate, _assert_deterministic, _collect) : ¥EH=/ANRXGEXZNME T
B assert_accurate 5§ _assert_deterministic, ZAMIRZAL R HEH) % 5238 AL,

+ .buildkite/test-amd.yam| (£t CI BeE; 37| config; A configuration) : E#r
MI300/MI355 # Kernels MoE 5 Quantization SMIREIRFUEE, FRITIEMIR S5 A
KIRFL R B BEfR A TR ClI 44,

XS _assert_accurate, _assert_deterministic, _assert_close_budget,
_assert_group_quant_quality, _assert_abs_error_budget, _assert_rel_error_budget,
_ref_paged_attention, ref_moe_forward, test_rocm_aiter_fp4_enablement_follows_env_a



nd_arch, test_aiter fp8bmm_enabled_api_respects_env,
_restore_rocm_env_state, _make_aiter_mxfp4_moe_case,
test_aiter_dynamic_mxfp4_quant_output_format

KR BR

tests/kernels/utils.py

e = AR X Z R = T E  assert_accurate 5 _assert_deterministic,

R AR A A K S A A,

def _assert_accurate(

actual: torch.Tensor,

expected: torch.Tensor,

atol: float,

rtol: float = 0.0,

pass_rate: float = 0.99999,

max_violation_factor: float = 3.0,
) -> None:

G RBER S AEE + BARE + WEREZEAR,

NZBERZ ATV BB L, BRTERFTATEEEE atol K;

{8 BEHE E 4848312 max_violation_factor * atol, B¥MHIZEZE
F/NTF atol * 0.25, MiEEAEARGZERE

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

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

abs_err = (a - €).abs()
tol = atol + rtol * e.abs()

rate = (abs_err <= tol).float().mean().item()
assert rate >= pass_rate, (
f"Accuracy pass rate {rate:.6f} < {pass_rate} "
f"(atol={atol}, rtol={rtol})"

max_err = abs_err.max().item()

assert max_err <= max_violation_factor * atol, (
f"Max absolute error {max_err:.6f} exceeds "
f"{max_violation_factor} * atol={atol}"

mean_err = abs_err.mean().item()
assert mean_err <= atol * 0.25, (

f"Mean absolute error {mean_err:.6f} >= atol * 0.25 = {atol * 0.25:.6f}"

)

def _assert_deterministic(
fn,

b=

&

R

|



*args,
n_runs: int = 4,
**kwargs,

) -> None:

"IEZORA R £ bitwise —ERAIKER B, "

def _collect(result: Any) -> list[torch.Tensor]:
# XIFREIEA Tensor 5 Tensor 4R / 5k, S—UWKEHNFIX
if isinstance(result, torch.Tensor):
return [result.detach().clone()]
if isinstance(result, (tuple, list)):
return |
t.detach().clone()
for t in result
if isinstance(t, torch.Tensor)

]
raise TypeError(f"Unexpected return type {type(result)}")

reference = _collect(fn(*args, **kwargs))

for run in range(1, n_runs):
outputs = _collect(fn(*args, **kwargs))
for idx, (ref, out) in enumerate(zip(reference, outputs)):
assert torch.equal(ref, out), (
f"Run {run}: output[{idx}] differs from run 0 "
f'(max diff ="
f"{(out.float() - ref.float()).abs().max().item():.2e})"
)

N D W

e X FgLe

HEH yewentao256 Z#%H DISMISSED %%, F&: "Is there any specific bug
related to these CI tests? If not we prefer not adding unit tests now as our CI has
been quite heavy." 3% 355 Cl fiiBitE, AMD 43# AndreasKaratzas B S ARERIX R
ROCm TEMIAZE, BBEAXE AITER AERE, H&A APPROVE: "LGTM let's begin

with this foundation and continue building upon these new tests", claude[bot] fork

PR BEEhHERER, K= ELRITL,

« BEERN X ROCm CI MR (question): AMD #43P# AndreasKaratzas fRfFiX e 2
ROCm L£EMRA, FLHERiE; % AITER AR YUMEEE, FHF. &L
yewentao256 B9iE#E# DISMISSED, AndreasKaratzas #t &8 3.

PNSESE-AL

o NS
1. Cl KRS : FHE=AMRXMAELA 2200 TEEKE shape SHMAAB, BRCE
ME| AMD B4R, 1B MI300/MI355 Cl 4£554 optional #rit, ABETEFE 180 o4
, MERFAEY KT8 53 AMD CI T8 4B,



2. FRERASHR NS . MIR3ER importlib.reload(vlim.envs) o
rocm_aiter_ops.refresh_env_variables() {82 R EHIRE, BRBEHA autouse
fixture EHEMNNRERE, (B0 AITER ATEHE T Hfb env ERS (m
is_aiter_found_and_supported B9ZEE) , TREME RIMIR [E4B B )5 3,

3. BEWE SN MR REEALITRARS (40 pass_rate 0.9999. mean REFR
atol*0.25. max_violation_factor 3.0) , XEBEEHEHITIFEEFn AITER IRAEH
KB, KRR AITER RAZEHBHTEM (WELL ofx A%F]) L TREHIMIENZ bug FHKH
REML Cl KIR, FELIPEFRERERE,

4, BESIEHRMENFE: FP8 paged attention B9E£ 523, _ref_paged_attention fn
MoE #J ref_moe_forward AMRAFE LM, EFS5ELIAEZHE bug (W mask
diagonal . GQA E£3¥F%#E) , NMRAKEAZE RS EEIREE. - FH: BT
B AP EMRAHFFfn AMD ClL BBE, MERMEM vLLM ZATENRES, XA TEED
g, MR EERmE AMD (MI300/MI355) CI # Kernels
MoE/Quantization MIRBKK X A ETE, BLEXENARELITITE AMD BH L,
MEETH ROCm AITER Eft5 MoE BZEN T WM EYIFG %, AHHN gfxd50
B9 FP4 BEAFRRARME T EMIIE, KRN IZIKE) 73R X LR 3R & MEEEER,

- RFEARID: MR EE , Cl RKTAEE M , HERETFERE , IBETELRRS
KF

KERAK L&

« PR #51173 [ROCm][CI] Keep rocprofiler-sdk out of DeepEP HT MoE test workers: [
A ROCm CIMRfaEMEE, BESH & .buildkite/test-amd.yaml # Kernels MoE/FP8
MoE MIRAEE ,

« PR #51083 [ROCm] Relax MLA rope+cache test tolerances for bf16: B4 ROCm A%
MIREERE, Rt ROCm MR P48 BERE M E I E /A,

« PR #51176 Revert [Misc] Avoid importing nixl_ep on every vllm serve config
(#50879): R4 ROCm HXEVIEE, H Rk AITER X FAL Cl XK=, 54 PR K
rocm_aiter R F AR X,



