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- ESNE: 1E/B8FTA ROCm + DeepSeek V4 AP %%, RitARE (AITER EIER. topk %i—
A0) MEMFEERASEIME, EIWFE rocm_aiter_mla_sparse.py FHEMMEH,
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PR Body 6 : PR#41263 §3kheemn, BEEiFAMKEERM, AITER MHC kernel X
token T HEERE R, prefill topk B3| Z P X RZEMRIR, EHILEZEER torch 523,
& E topk FE,
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1. B3R AITER MHC 523, (mhc.py) : BT AITER MHC kernel f£ token ¥ KB ZERE
R, ¥ forward_hip P& % (hidden_size % 256 == 0 £ AITER) KAFRE, %
— torch SZ¥, 3% TODO &1F AITER BEEEH B A,

2. 185 topk &35|:Z% (rocm_aiter_mla_sparse.py) : ¥ _topk_indices_torch ¥ B X #F
row_starts £%k, 3% CUDA top_k_per_row_prefill BiEX (&R3| MITHRRZETIELFF]
R#%) o MRk IF topk_tokens=2048 B9 _topk_indices_prefill fa
_topk_indices_decode B X EK, E#ERHA torch.ops._C.top_k_per_row_prefill (Xt
& topk 18) . EIBRDEIE rocm_aiter_sparse_attn_indexer _native Ri¥k#EED, BRATAE
EE

3. {81k sparse attention indexer (sparse_attn_indexer.py) : # PRz R
rocm_aiter_sparse_attn_indexer_native 8 fallback &2, X128 AITER HEF (
rocm_aiter_sparse_attn_indexer) , W& AITER kRN EEZEME RuntimeError, &3k
BRNKE VLLM_ROCM_USE_AITER=1,

4. BIRIULA ffn_norm (deepseek v4.py) : & _forward_rocm H#lf& x =
self.ffn_norm(x) A, FFN B)3—1L B2 2| self.ffn.norm_gate ¥, ffn() EEEHEIKN
F—IECE, WEERFTE CUDA BRNZELE,

MIRELE: PR B Im-eval &£ GSM8K LISIET DeepSeek-V4-Pro o Flash, EMAKIA
95.5%/95.0%, EAZEAEYILM,.

R



« vlim/model_executor/layers/mhc.py (#£3k MHC EB; 23| source; & core-logic; #&F
& MHCPreOp.forward_hip, MHCPostOp.forward_hip) : #:WMEE : BERAFEE RN
AITER MHC kernel, %—1{# R torch 523, ¥"M MHC pre/post #{EIEHalE,

vlim/v1/attention/ops/rocm_aiter_mla_sparse.py (3 #HE&5|; 25| infra; X&

refactor; &5 _topk_indices_torch, _topk_indices_prefill, _topk_indices_decode,

rocm_aiter_sparse_attn_indexer_native) : EMHE: B E topk RI|IXFEI, MR

ERH, fMMED, ¥ prefill/decode MBI ES| E#E,

« vlilm/model_executor/layers/sparse_attn_indexer.py (1% ¥&2E; 5| source; E&
core-logic; 5 SparseAttnindexer.forward_hip) : BMLIRFR: R native fallback
. & AITER B&12, $HiR{ B E A,

« vlilm/model_executor/models/deepseek_v4.py (1EiR #RE X ; 5| source; £R

core-logic; &5 DeepseekV4DecoderLayer. forward_rocm) : B ETheEmsB: BRTEL

ffn_norm M, X3 CUDA B&1%Z,

XS _topk_indices_torch, _topk_indices_prefill, _topk_indices_decode,
rocm_aiter_sparse_attn_indexer_native, MHCPreOp.forward_hip,
MHCPostOp.forward_hip, SparseAttnIndexer.forward_hip,
DeepseekV4DecoderLayer._forward_rocm
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vliim/model_executor/layers/mhc.py

BMEE . BRARE AL AITER MHC kernel, %—1# /A torch 23, "M MHC
pre/post FAVEIE#TE,

# vllm/model_executor/layers/mhc.py # 8 MHCPostOp 2 (MHC Ja %32 #:1F)
# &2 forward_hip: ¥44EH torch kernel, REMIE hidden_size 2 F| AITER
class MHCPostOp(CustomOp):
def forward_hip(
self,
x: torch.Tensor,
residual: torch.Tensor,
post_layer_mix: torch.Tensor,
comb_res_mix: torch.Tensor,
) -> torch.Tensor:
# TODO: Reenable aiter after we are at the aiter
# version that has this bugfix
# https://github.com/ROCm/aiter/commit/b639cb63bcac4672dce33a731fad042a65cb3649
# It has accuracy problem at large number of tokens.
# BREMHS % (hidden_size % 256 == 0) #)FF, HIEE torch B
return mhc_kernels.mhc_post_torch(
X,
residual,
post_layer_mix,
comb_res_mix,



vlim/v1/attention/ops/rocm_aiter_mla_sparse.py

EMAA: B8 topk RIIMFRIA, MREERE, @iFEO, ¥R prefill/decode #ER KIS
ERaE,

# vllm/v1/attention/ops/rocm_aiter_mla_sparse.py

# EEKE 8 _topk_indices_torch: X#F row_starts 3k, HEITHRAM KT

def _topk_indices_torch(
logits: torch.Tensor,
topk_tokens: int,
row_starts: torch.Tensor | None = None,
) -> torch.Tensor:
""Compute top-k indices using torch.topk, with optional row offset correction.

When “row_starts” is provided, indices are local within each row's valid
range (matching CUDA “top_k_per_row_prefill™ contract).
k = min(topk_tokens, logits.shape[-1])
values, indices = torch.topk(logits, k=k, dim=-1)
indices = indices.to(torch.int32)
if k < topk_tokens:
# EALRINRIIA -1
padding = torch.full_like(indices, -1, dtype=torch.int32)
indices = torch.cat([indices, padding], dim=-1)
if row_starts is not None:
starts = row_starts.to(dtype=torch.int32).view(-1, 1)
# BB H|RE| IR ATAAM KRS
indices = torch.where(indices < 0, indices, indices - starts)
if k == topk_tokens:
return indices
# AR SCPR topk /NFIEREY topk_tokens, MBEZRF|IEZE A/
padded = torch.full(
(logits.shape[0], topk_tokens), -1, dtype=torch.int32, device=logits.device
)
padded|:, :k] = indices
return padded

# JRA M _topk_indices_prefill 1 _topk_indices_decode F3k B,
# EATAMREX topk_tokens=2048 M7 & ABZMAL, MFAR C++ kernel XFHERE,
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1. Critical: topk buffer ¥1 F K/NARILE (@gemini-code-assist[bot]) - [A]@R: #RAL /2 H
num_decode_tokens fJE num_padded_tokens ¥/ topk_indices_buffer, ¥ padding
F R 53 OOB B ANfufg4k reshape kMK, - %0 {EEEEL commit ("
num_padded_tokens") HEE T bLEl#, ¥1H KA num_padded tokens,

2. 2R AITER MHC Mt ReE2E (@tjtanaa) - fEEZHLAA: RAREERZF| torch 52, BEE
CUDA graph fatorch.compile &2\ F, ZiEEEHMM, HEEATEMtorch, FHIEMRI,



3. FEAEIHNWRE (@tjtanaa) - Bi¥: FTREEZ—E8%E, BEERARA C++ kernel &

fals& B X ¥FFTA topk_tokens 1H,
« topk buffer Y1 i K/NRITES (correctness): fEE G4
BE T xE&, ZANRBER num_padded_tokens JcJJ)#

%% commit "num_padded_tokens" #

« 22H AITER MHC B9M#EE & (performance): RIFAEER BHE, S AITER BERE=E
2R,
BERFOFIE (design): AEREE, BIEEE,
R 5 o
o XS
REE

2 M AITER /&, MHC pre/post #/EE A4 torch SN,

« AITER MHC EIRRXFE: 22
E#R torch.compile BAL, BAEXEZE (WHHRKE) AL A AITER kernel

12, EELEIREFMRERT,
« Sparse attn indexer BH|IKF AITER: R KRIKE VLLM_ROCM_USE_AITER=1,

S E M RuntimeError, FRERFILTE, (EBAMMERF.

« Topk buffer AN (BfEE) : gemini 38 HE decode R K BBE E L commit
P EMR, FENNBARANREER num_padded_tokens,
o TTHFTMR: AORKSI AP A2 TNHK, EYIEZKB manual Imeval,
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« PR #41710 fix: remove unused norm for dpskv4: E#3 & DeepSeek V4 B norm J&IE
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