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PATHRE

« —A]iE: AITER MLA 3EZIEXFF head, Kimi-K3 TP4 HrHizAL 40%

- WENME: BEERIR, % PR AZ/NMEGBEENIRITRE: —BERA capability API BFA”
i JIT RS EE BB RIFES + Iru_cache MG RIIEN, HEXKIRFER; —2
reducer 5 metadata planner SR FEN A BEMEREIR, BRRE—FZHK kernel B5h
BIAR O ; = RILEAIEN (repeat_interleave vs tile-and-slice. E#N&EE) Uksk3| 8 —
helper, 3fitT#3ER IS5 launch shape EJR, FEERLRE D BEFIRKE,

THRES B

AITER #9 asm persistent decode B head ¥4 16 B9EE, M Kimi-K3 & TP4 T&
rank P&4F 24 heads, SRTEIBAR AiterMLAHelper AR X #HXE, ReEEEEE| Triton MLA,
PR body B9 & 8 7R Triton MLA £ C16/C24 AN cohort £ TPOT 34 62.7-76.1 ms; &
B BArEiLE 24 heads/rank E#E#E A AITER MLA (4 41.0-46.8 ms) , FiBiTEEAIFMN R
IEIE AITER WA 7 E3H 7 B A2 IEBRIRAT

SCIN H AR
BL AiterMLAHelper BYKERETAEX AT, 2T E M,

1. BEATM (viim/v1/attention/backends/mla/rocm_aiter_mla.py) : g
_aiter_mla_native_h24 reducer_supported. _aiter_mla_native_h24_metadata_support
ed. _aiter_mla_native_h24_supported =ZA &%k (& functools.lru_cache) » BT
AITER ML AT capability API, M@ EERE JIT JRAS B X+ H reduce.cu 5
metadata/vl 2 device.cuh XA, £FBHEER
MLA_REDUCE_CASE_EF(NUM_HEAD,24,HEAD DIM,512, 5§ num_heads==24 4F4E &
S, #PERIT: reducer 5§ metadata planner BRIk AB B fhSr, SAFEE AT A
BRRA H24, BRIE H24 FHRXIFEE planner,

2. EAFEZA (viim/vl/attention/backends/mla/rocm_aiter_mla.py) :
get_actual_mla_num_heads M max(num_heads, 16) 8RR ‘H24 BJR A& X HN 24, TN
M LEREER| 16 £4K; is_valid_num_heads &IEXEKEER| 1-128 (BEEMER 16 &
¥) , #TE _AITER_UNSUPPORTED_HEADS BEZ ¥ E, get mla_padded_g /
get_mla_unpadded o &8 16 B9EF (1/2/4/8) t4 repeat_interleave / strided 4H E&
2, Xt 24 -> 32 XBEERXAKA tile-and-slice: qg.repeat(1, reps, 1)[:, :m, :
].contiguous(), #H REET num_heads, BN MLA & query head % KV, RitJhr



, padding head A&7FHE S head,

3. THIERLRDP (rocm_aiter_mla.py 5 rocm_aiter_mla_sparse.py) : Bkt
_num_attention_heads ¥ max(16, self.num_heads) BXKA
AiterMLAHelper.get_actual_mla_num_heads(self.num_heads), #afx
get_mla_metadata_info_v1 XBCEY persistent work-split / reduce &4 5&%
mla_decode_fwd (%% sparse decode kernel) 895ZFr padded shape —3k; &N 24 ->
32 B launch SRS~ AR split/reduce AE,

4. MERBLE: tests/kernels/attention/test_rocm_aiter_mla_head_padding.py A autouse
fixture _disable_native_h24 BRINRSGIEETERIZ, FE H24 -> H32 ERE K.
reducer X B metadata RN XFRBRA. XUHERTHE N FEL, 17/24/31 2 H32 1H3R,
H32 E¥#NEAMB|; tests/vl/attention/test_rocm_aiter mla_mtp_split.py & head 3%
¥R 24, BrE moEIER A get_actual_mla_num_heads, 7 persistent metadata
gate Z¥ALFmA (1, 1, 24, "auto", True),

R

« vlim/v1/attention/backends/mla/rocm_aiter_mla.py (#E3k 5EFE A E3; 25| source; 3£
A core-logic; &5 _aiter_mla_native_h24_reducer_supported,
_aiter_mla_native_h24_metadata_supported, _aiter_mla_native_h24_supported,
AiterMLAHelper.get_actual_mla_num_heads) : BoSZEL 3 #3g AITER R4 H24
REATRM, ZAKIERIEX. Z—oHERT, BEHERE Kimi-K3 TP4 8§ kernel #&3F5
ERIERAM,

. tests/kernels/attention/test_rocm_aiter_mla_head_padding.py (i K$CEEZR; K5
test; EA test-coverage; fF5 _disable_native_h24,
test_h24 query_is_tile_padded_to_h32, test h24 output_discards_h32_padding_head
s, test_h24 reducer_without_metadata_still_pads_to_h32) : B H24 -> H32 5% /
BB, RAE H24 REMIIER. 17/24/31 HRE H32 T#I, BEAIBXEHMENEERK
=

« vlim/v1/attention/backends/mla/rocm_aiter_mla_sparse.py (#&3k #EREEA; K5
source; A core-logic; 5 AiterMLAHelper.get_actual_mla_num_heads) : sparse
EinEMES S5 head 357 : TTHIER M max(16, ...) &N get_actual_mla_num_heads,
# % padded launch #3R,

. tests/v1/attention/test_rocm_aiter_mla_mtp_split.py (B3R A2 ; £ test; LKA
test-coverage; 145 AiterMLAHelper.get_actual_mla_num_heads,

test_mtp_builder_init_sizes_native_fp8_metadata, test_persistent_metadata_gate) :
% MTP 5 persistent metadata gate #£ head 3EZEX THIEM, head 33WH 3| 24,

XPEMFE . _aiter_mla_native_h24 reducer_supported,
_aiter_mla_native_h24_metadata_supported, _aiter_mla_native_h24_supported,
AiterMLAHelper.get_actual_mla_num_heads, AiterMLAHelper.get_mla_padded_q,
AiterMLAHelper.get_mla_unpadded_o, AiterMLAHelper.is_valid_num_heads,
AiterMLAHelper.check_num_heads_validity

R R B



vlim/v1/attention/backends/mla/rocm_aiter_mla.py

QSIS 38 AITER R4 H24 e AN, ZAKIERIEX. —nHiERYT, B
RZE Kimi-K3 TP4 B kernel 332 53 75 EFaME,

# AITER B asm persistent decode &K head $H 16 BEH, UT AR &
# LA AITER JIT JREDF|MT = TR & X F:F H24/512 MR, AITER MRA AT
# capability API, R aEDURRD B & H X Ko XA AR,
@functools.lru_cache(maxsize=1)
def _aiter_mla_native_h24_reducer_supported() -> bool:

""AITER 89 JIT reducer & X#FRE H24/512 4k, "

try:

from aiter.jit.core import AITER_CSRC_DIR

reduce_source = Path(AITER_CSRC_DIR) / "kernels" / "mla" / "reduce.cu"

source = "".join(reduce_source.read_text(encoding="utf-8").split())
except (ImportError, OSError):

return False

return "MLA_REDUCE_CASE_EF(NUM_HEAD,24,HEAD_DIM,512," in source

@functools.lru_cache(maxsize=1)
def _aiter_mla_native_h24_metadata_supported() -> bool:
""AITER BPR3E MLA metadata planner B2 EEZRAE H24,

reducer 5§ metadata planner B9 RATRABE ML : RN reducer T HEE
H24 B3t —ANE attention kernel BEIBIRLIELEEY planner,
try:

from aiter.jit.core import AITER_CSRC_DIR

metadata_source = (
Path(AITER_CSRC_DIR) / "kernels" / "mla" / "metadata" / "v1_2_device.cuh"
)
source = "".join(metadata_source.read_text(encoding="utf-8").split())
except (ImportError, OSError):
return False
return "num_heads==24" in source

class AiterMLAHelper:
_AITER_MIN_MLA_HEADS: Final = 16
# AVPEANERK head 3, BNEREA 16 WREHREE.
_AITER_MAX_PADDED_MLA_HEADS: Final = 128

@staticmethod
def get_actual_mla_num_heads(num_heads: int) -> int:
#RA H24 B, B% 24 -> 32 fBERFH.

if num_heads == 24 and _aiter_mla_native_h24_supported():



return num_heads
m = AiterMLAHelper._ AITER_MIN_MLA_ HEADS
# HRIEXNTF head 2 EERERT—A 16 £ (0 24 -> 32)

*

return -(-num_heads // m) * m
@staticmethod
def get_mla_padded_g(num_heads: int, q: torch.Tensor) -> torch.Tensor:
m = AiterMLAHelper.get_actual_mla_num_heads(num_heads)
if num_heads == m:
return g # RAR DT, B NERL,
if m % num_heads ==
#1/2/4/8 & 16 WEFEH repeat_interleave FE1Z,
return q.repeat_interleave(m // num_heads, dim=1)
# EEREX AR (Ao 24 -> 32) A tile-and-slice: & query head ¥ )5
# BEELF m DN MLA & query head £ZF KV, Iz, EX head R4
# 2 [0:num_heads], EEME BEIEEIT,
reps = -(-m // num_heads) # ceil(m / num_heads)
# FEBEYRSZ A EELME, M@ asm decode 32 [tokens, m, head_dim]
# RARIRE, EUXEML—RELSFEN,

return g.repeat(1, reps, 1)[:, :m, :].contiguous()

@staticmethod
def get_mla_unpadded_o(num_heads: int, o: torch.Tensor) -> torch.Tensor:
m = AiterMLAHelper.get_actual_mla_num_heads(num_heads)
if num_heads == m:
return o
if m % num_heads == 0:
return o[:, :: m // num_heads, :]
# 1#5Y tile-padding: E5Z head BtERI num_heads .
return o[:, :num_heads, :]

viim/v1/attention/backends/mla/rocm_aiter_mla_sparse.py

sparse EdmRE#EYS head ER: TTHERTM max(16, ...) KA
get_actual_mla_num_heads, #% padded launch #3#

# - Persistent MLA metadata buffers --——-

# RBREERS: HERMADA _num_attention_heads FAH A max(16, num_heads),
# MES dense B124%—E AiterMLAHelper.get_actual_mla_num_heads,

# 1RIE get_mla_metadata_info_v1 D BLEIFFAAL work-split / reduce &4

# 51& sparse decode kernel B952Fr padded shape (# 24 -> 32) —3K,

from aiter import dtypes, get_mla_metadata_info_v1

# Keep metadata sizing consistent with the padded tensor shape passed

# to the sparse decode kernel.

self._num_attention_heads = AiterMLAHelper.get_actual_mla_num_heads(
self.num_heads

)

AT £



TPHEERBINRETE=MSE, —EBR4E H24 e R EWNTEM: /EEEIE T H LA if
AITER supports native H24, vLLM uses 24 heads directly without padding; otherwise, it
falls back to padding H24 to H32", @ commit Require metadata support for native H24
MLA ER3E 7 it i——F R AR IEM reducer, WHHFE*M L metadata planner 30, X
TR B E W E shape dispatch ABEJM, RE—FSI0 H24 BRis#tiE4 w8 planner,
— & pre-commit RIER £ .LMK: mergify bot BV IRIETR, EEDRER “Apply
pre-commit formatting” 5 “Apply ruff formatting” mAMERA commit ABiE, ZBREE
f: fork PR 8 /ci run BE write R, 7E& % K1EXK tjitanaa 5§ AndreasKaratzas & ;
AndreasKaratzas 0 ready label La4T5E%E ROCm £, claudelbot] Ba1iF% X fork
X7, &AW titanaa AL approve,

o JBHE H24 BB HITEMET RE reducer BT (correctness): JRAE H24 EE reducer 5
metadata planner SIFEM, FHERHELEE 24 heads; TNEERE| 24 -> 32 ER,

. pre-commit 5 ruff B RNIRE LK (style): A head d894f2f @i CI RE, HKNILIE
RENo

. fork PR 8 CI fitk 5 A TiE# iR (other): tjitanaa fit%& CI 3f approve, PR &\ main,

R 5 B

« FS: BARRCEFAEMEL, F—, BBARMKB AITER JIT SREBERZGHEE (
aiter.jit.core. AITER_CSRC_DIR. reduce.cu. v1_2_ device.cuh) , AITER F&EKZE XX
B E. BEEFHMIT, NS EK: LKRHREFERIERRIZ, ZLEELEE H24
ks, =, get mla_padded_qg 8 tile-and-slice EZ contiguous() #11t, decode #F&
23 n—1p [tokens, 32, head_dim] M54 1/3 RAKEEFENUE, LTNKFITMEZE
, BZFFHEEAERRER. =, head FZETAXEM <16 3k 16 ZEIKFLE]1-128 =
16 357, 17-128 ZEA9IEXST head FERBEAN asm HERREZ, FRLEHEME
AITER kernel RERFamfR%] (W0 head_dim. block EFR) , 23| A EKER,
_AITER_UNSUPPORTED_HEADS ZMEMRAA, B, THBERT—HRMEEERAMERX
#, dense 5 sparse & _num_attention_heads BUkEXKE| get_actual_mla_num_heads
, BRRECEAA (0 MTP verify B&12) KRE¥, T~ EBMA S KR split/reduce
RE, REMFE, KeHEFE ROCm AITER MLA &%, NVIDIA/ HEihF&RZE M,
% AITER T H24 X BsERR, MEHRE.

« P FWEM, Kimi-K3 £ ROCm MI355X # TP4 BLE (24 heads/rank) M Triton MLA
%] AITER MLA, 100K token &K_ET XA TPOT T 34.6%-38.5%. FrHEFA
39.5%-45.9%, GSM8K-100 A 99/100. J malformed %, M, AiterMLAHelper
XA dense 5 sparse B MLA BEARERALIRIEX TS, BBAFRNMNESERZEEPHE
backend B, MR ARFCBER ERARRE H24 1" EENBE NHRELEEE, TH
SEEREFE v attention /E3#9 ROCm + AITER A&, XEKBA AITER MLA HWERE T
Lo

« RFEFRIT: BORRRDERIZEE | IRKH AITER NERIRFLIEN |, head FEIEME X @)K |
decode #ERIZTIAFE N

R ERIKEE



« PR #52046 [nv] add pcp support in dsv3.2: [&/& ROCm AITER MLA #ERE&Z (
vlim/v1/attention/ops/rocm_aiter_mla_sparse.py) , 4~ PR Xt sparse Jaig o kg R K
TEREMBK, MELRES AITER sparse MLA 87 A%,

« PR #52293 [ROCm][Perf] Enable fused KDA decode on gfxd42 (MI325X): [E A
Kimi-K3 7£ ROCm L B9fRRD M BEARS (gfx942 fused KDA decode) , 54 PR —#EHMIEK
Kimi-K3 ROCm ##8% hnik F £k,

« PR #52381 Harden DeepSeek V3.2 fused kernel grids: DSV3.2 fused kernel grid #&5
ME, 54 PR REX kernel R EIEMES 4 REMHIFTIF /L,

« PR #52512 [Bugfix] [MLA] Do not use Dense MHA for GLM-5.2: MLA & K21
head B&BREK (dense MHA vs JRAE MLA) , 57 PR 8 head $¥&7AM S kernel #&4%
FEMERX,



