PR #46514 REIRLE

vlim-project/vlim
[Attention] [MLA] FlashMLA sparse: DCP on the fp&8_ds_mla mixed-batch path + MTP
&3FatlE]: 2026-08-19 12:02

JRSCEERE: http://prhub.com.cn/vlim-project/viim/pull/46514

PATHRE

« —A)iE: FlashMLA sparse B fp8 B2 DCP 5§ MTP #N ARG
- EESE: ESFEIE, X2 DCP %3 sparse MLA EiIREMER, BEAKE= SRt
R

1. (0, -inf) AT Fn: A—aEIEMNEHIEIEX (0 * NaN = NaN) BT AL ZT4AE
ANFfe, FEARTMRIET A, XM AR ECREREE WA ESES,

2. fail-closed FF RHI5%: 1 DCP X IFMRE|IEBRIENEE FEN (ag_rs. mixed-batch.
head-envelope —3k) , TRIELMAFIRMIF, EEGEIRFENRZEM T N,

3. 5 #46076 92T : indexer #Ll_ EiFL/EA PR Tk BAFERS, RARE backend M
Bk, ®A Jiff X 3 DX, RSEIEE %,

IR )F: flashmla_sparse.py By builder 5 — forward_fp8 kv _mixed_batch —
test fp8 mixed_batch_dcp_neutralizes_empty rows,

TN EES BAL

PR body PAFAIEH : fp8_ds_mla B/a3mkiF s Hopper £ DSA =& (GLM-5.2 /
DeepSeek-V3.2 ¥ TP4/DCP4 TF) %y KV B2, mMizBRNRIEEIES DCP, &
decode context parallel KAKETXT & KV BE H’JB’E%}%%E&F DCP + fp8_ds_mla XA
DSA EARRREMIRZHWEER, TiX Leoyzen ti&IF: “the DCP + fp8_ds_mla path for
FLASHMLA_SPARSE is critical for GLM-5.2 on H200", BH#iiRA (#45426) B indexer
MU, 1B #46076 EE& A2/ top-k &35 DCP index I8, EbA PR URSIN 4 /5 3k
Ka), BARBEEERT,

SCIN AR AR
A PR WERASE +234/-34 tO/aseMieksh, D RAUT 4 #

1. EAHLE DCP decode &3#L#l: & vlim/v1/attention/backends/mla/flashmla_sparse.
py B4 FlashMLASparselmpl BB can_return_lse_for_decode = True, ikt
_forward fp8 kv_mixed_batch £ DCP EZ8f3RE decode LSE; kernel 3R[EH LSE
BE (1, H T, EB#ER (T, H X4 rank reducer, FRRMEIE
_fp8_ﬂash_mla_kerne| E#HE head padding BYE2 28 LSE, #% H 4#E T,

2. DCP index A&#uft: forward fp8 kv _mixed batch % dcp world_size > 1 B, 2&H
triton_filter_and_convert_dcp_index &2 indexer X 812 F token id, F1&¥F

\



compact_valid _to front=False—#% 8 -1 BERIME fp8 kernel RAEIE, MmE
BRAAB front-pack. req_id _per token 3% topk 1TE¥N K, 5 kernel B9 AT,

3. =47Hfn (BMEERAMEXEE) : DCP TH rank TEEX—4T decode By topk 2 B —AMZE%
HAFE (&-1) , W kernel #iHRE X, SZIFEXELT mask B out=0,
Ise=-inf——3X 2 rank LSE & HBEMNTT, BER LM reduce F5IFR; TN 0 * NaN =
NaN 38 NaN £33 &AL R, BE contiguous() fRIESH H FTPE.% reduce_scatter,

4. fail-closed 5f 25 varlen %3#F: FlashMLASparseMetadataBuilder. init_ % DCP B¢
BETIREE: BIEERAIE ag_rs. 252 mixed-batch fp8 12 (separate
prefill/decode 12 R 3t decode token iR[E LSE) . A#s head 5 DCP B&EW
head # pad B|E— fp8 kernel envelope (64/128) ; [E&t
supports_dcp_with_varlen £ cp_kv_cache_interleave size == 1 BB, AAREMFR
B indexer By top-k K5|fM3E kernel JLHIFE—3XIEZE MTP + DCP E X cudagraph
T IERYRTHR,

5. dense FlashMLA 8y LSE BFE5MREE: vlim/v1/attention/backends/mla/flashmla.py
B forward_mqa ¥ need_to_return_lse_for_decode BH{E [batch, heads, seq_len] B
LSE B [tokens, heads] (spec decode T seq len > 1 B 40) ; MR X4
tests/v1/attention/test_sparse_mla_backends.py #3¥ build_sparse_dcp_vlim_config

(mock HEAVEL B AN TP/dcp) . test fp8 dcp_head_envelope guard (Z3kfbiE= /3B
WHF) 5 test fp8 mixed _batch _dcp_neutralizes_empty rows (B monkeypatch £
kernel $TRRZATHAATA) o

R

« vlim/v1/attention/backends/mla/flashmla_sparse.py ({3 MLA j53%: 25| source; %
A core-logic; &5 _forward fp8 kv_mixed_batch, FlashMLASparseMetadataBuilder,
can_return_lse_for_decode, triton_filter_and_convert_dcp_index) : A& PR B9/ B& B0
. DCP #%. fp8 LSE REIS5Z=/THAneERE I, FlashMLASparseMetadataBuilder 3&An
DCP 55 head-envelope #&, FlashMLASparselmpl 7= BA
can_return_lse_for_decode 38kt forward_fp8_kv_mixed_batch,

« vlim/v1/attention/backends/mla/flashmla.py (#£3k MLA E3%; 25| source; E#
core-logic; 5 forward_maqa, need_to_return_lse_for_decode) : dense FlashMLA
decode B2 DCP FEBE LSE M [batch, heads, seq_len] Bk [tokens, heads],
spec decode T seq_len > 1 Bt& DCP reducer IEFN &N A REE,

. tests/v1/attention/test_sparse_mla_backends.py (3R IR ; K5 test; ER
test-coverage; %5 _build_sparse_dcp_vlim_config,
test fp8 _dcp_head_envelope_guard, test fp&8_mixed_batch_dcp_neutralizes_empty _ro
ws, run_kernel) : FEHENEMENR: head-envelope guard S¥ALIIERES / B4 E
E, Z7PFfNR A monkeypatch BB kernel 7%k (0, -inf) BALTTAT R, Byt NaN ®EY3,

KBS _forward_fp8_kv_mixed_batch, FlashMLASparseMetadataBuilder.init,
forward_maga, can_return_lse_for_decode, test_fp8_dcp_head_envelope_guard,
test fp8_mixed_batch_dcp neutralizes_empty rows

R R B



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

A PR B9#wBkah, DCP #:4k. fp8 LSE RESFATHEIRE L,
FlashMLASparseMetadataBuilder 3g4n DCP 5 25 head-envelope 182,
FlashMLASparselmpl Z=ER can_return_lse_for_decode Fki&
_forward_fp8_kv_mixed_batch,

def forward_fp8 kv_mixed_batch(
self,
q: torch.Tensor,
kv_c_and_k_pe_cache: torch.Tensor,
topk_indices: torch.Tensor,
attn_metadata: FlashMLASparseMetadata,
) -> tuple[torch.Tensor, torch.Tensor | None]:
"FP8 JRESMALIERTE : prefill 5§ decode RE#ttAE FP8 decode kernel,

HEEL BF16 prefill kernel, X#ERE %/N head 3T EISKERFTHH;
{X#E DCP FEr3RE LSE, FN:RE None,
if self.dcp_world_size > 1:
# DCP T indexer =4822 token id, %AREA rank o H HEK
# A fp8_ds_mla EHFHEAL,
# compact_valid_to_front=False iL8&8) -1 BAERM: fp8 kernel
# RABE TN, WETEELETPREEERAR—H R,
topk_indices = triton_filter_and_convert_dcp_index(
attn_metadata.req_id_per_token[: topk_indices.shape[0]],
attn_metadata.block_table,
topk_indices,
dcp_size=self.dcp_world_size,
dcp_rank=self.dcp_rank,
cp_kv_cache_interleave_size=attn_metadata.cp_kv_cache_interleave_size,
BLOCK_SIZE=atth_metadata.block_size,
NUM_TOPK_TOKENS=topk_indices.shape[1],
compact_valid_to_front=False,
)
else:
# ¥ rank (3E DCP) : #EEERRIIBMALREFELEA,
topk_indices = triton_convert_req_index_to_global_index(
attn_metadata.req_id_per_token[: topk_indices.shape[0]],
attn_metadata.block_table,
topk_indices,
BLOCK_SIZE=atth_metadata.block_size,
NUM_TOPK_TOKENS=topk_indices.shape[1],

assert attn_metadata.fp8_extra_metadata is not None

assert isinstance(
attn_metadata.fp8_extra_metadata,
FlashMLASparseMetadata.FP8KernelMetadata,



)

fp8_metadata = attn_metadata.fp8_extra_metadata

#(T,H, D) -> (1, T, H, D), (T, topk) -> (1, T, topk)

_attn_out, _Ise = self._fp8_flash_mla_kernel(
g=g.unsqueeze(0),
kv_c_and_k_pe_cache=kv_c_and_k_pe_cache,
topk_indices=topk_indices.unsqueeze(0),
kernel_metadata=fp8_metadata,

)

out = _attn_out.squeeze(0)

if not self.need_to_return_lse_for_decode:
return out, None

# kernel 3REIH LSE AEE (1, H, T), B rank &3 8EH (T, H).

Ise = _Ise.squeeze(0).transpose(0, 1)

# A rank RIFH LMWL token BI1T (topk 24 -1) kernel HIHKE X ;
# (0, -inf) ¥ rank LSE &H M HELTT, REIEIZITM reduce FHIMKR,

# ZARFM, NaN &L 0 * NaN = NaN W REEREHERE,
empty_rows = (topk_indices == -1).all(dim=-1)
out.masked_fill_(empty_rows.view(-1, 1, 1), 0.0)
Ise.masked_fill_(empty_rows.view(-1, 1), float("-inf"))

#SLERBRT TREME out FEEL, MEHBZKILERS reduce_scatter,
return out.contiguous(), Ise

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

dense FlashMLA decode B&/27E DCP TZBHE LSE M [batch, heads, seq_len] B
[tokens, heads], spec decode T seq_len > 1 BtZ DCP reducer IEFY & X REEE,

o = reshape_attn_output_for_spec_decode(o)

if self.need_to_return_|lse_for_decode:
# FlashMLA REIH LSE #/E £ [batch, heads, seq_len]; DCP M¥ rank
# I BB FEHNRE [tokens, heads], {XFE spec decode T seq_len > 1,
# FTVGXNEFE MTP R 2008, R X RA DCP H%, L@z
# PR BORFE L,
num_decodes, g_num_heads, seq_len = Ise.shape
Ise = (
Ise.permute(0, 2, 1)
.reshape(num_decodes * seq_len, g_num_heads)
.contiguous()

return o, lse

tests/v1/attention/test_sparse_mla_backends.py



PN EBMMENR: head-envelope guard ZHLISIFFES / FELELE, ZATHANRA
monkeypatch BB kernel £T%E (0, -inf) BALTTATH, FByik NaN ®EY3,

def test_fp8_mixed_batch_dcp_neutralizes_empty_rows(monkeypatch):

""DCP T X decode 1TH] topk A EREAMIZE (£ -1)
kernel Bt & E X ; dMFFA (0, -inf)—XIEZE rank LSE &3
toEAI7, M 0 * NaN = NaN &ik NaN 5B & 4R E,
num_tokens, num_heads, head_dim = 3, 2, 3
q = torch.empty(num_tokens, num_heads, head_dim, device=DEVICE_TYPE)
# token 0. 2 AAMMESL; token 1 BE2FBTFA rank
local_indices = torch.tensor(

[fo, 1, -1, -11, [-1, -1, -1, -11, [2, -1, 3, -1]1,

dtype=torch.int32,

device=DEVICE_TYPE,

monkeypatch.setattr(
"vlim.v1.attention.backends.mla.flashmla_sparse.”
"triton_filter_and_convert_dcp_index",
lambda *args, **kwargs: local_indices,

def run_kernel(**kwargs):
# BB kernel: R fofTHH NaN, A AMIZEETIREESL/E
out = torch.full(
(1, num_tokens, num_heads, 1), float("nan"), device=DEVICE_TYPE
)
Ise = torch.full((1, num_heads, num_tokens), float("nan"), device=DEVICE_TYPE)
for token_id in (0, 2):
out[0, token_id] = float(token_id + 1)
Ise[0, :, token_id] = float(token_id + 1)
return out, Ise

metadata = SimpleNamespace(
fp8_extra_metadata=FlashMLASparseMetadata.FP8KernelMetadata(
scheduler_metadata=object(),
dummy_block_table=torch.empty(1, 1, dtype=torch.int32, device=DEVICE_TYPE),
cache_lens=torch.empty(1, dtype=torch.int32, device=DEVICE_TYPE),
),
req_id_per_token=torch.empty(num_tokens, dtype=torch.int32, device=DEVICE_TYPE),
block_table=torch.empty(1, 1, dtype=torch.int32, device=DEVICE_TYPE),
block_size=64,
cp_kv_cache_interleave_size=1,
)
impl = SimpleNamespace(
dcp_world_size=2,
dep_rank=0,
need_to_return_lse_for_decode=True,



_fp8_flash_mla_kernel=run_kernel,

)

out, Ise = FlashMLASparselmpl._forward_fp8_kv_mixed_batch(
impl, g, torch.empty(0, device=DEVICE_TYPE), local_indices, metadata
)

# %247 token 1: out & 0. Ise & -inf, RAESH BT

assert torch.equal(out[1], torch.zeros_like(out[1]))

assert torch.isneginf(lse[1]).all()

# EFZTRIFELE, BERELERLEEM NaN

for token_id in (0, 2):
assert torch.equal(out[token_id], torch.full_like(out[token_id], token_id + 1))
assert torch.equal(lse[token_id], torch.full_like(Ise[token_id], token_id + 1))

assert out.is_contiguous()

assert not out.isnan().any()

assert not Ise.isnan().any()

AN T
review 5§ issue XN EFEREEPETEGE:

1. ZATHA TS B EM: LucasWilkinson & _forward_fp8_kv_mixed_batch 89
masked_fill L& are these strictly necessary? is there a cheaper way to do this?”
, drakosha fERRIX 2 EHME S E——Lkernel 312 -1 fTHHMERZEX, 0 * NaN = NaN &
it NaN B#ERE&HF; FH7&IA mask KT M triton kernel &~ 4, BE1E follow-up,

2. DSpark EfRER R X3 DCP: Leoyzen $ ¥ spec_decode/dflash/speculator.py B
slot mapping A ctx_pos // block_size (DCP-blind) , 5 B#:#EAE# DCP-aware BRETR
—3, 53 DCP>1 Bt DSpark #Z &% 0%; drakosha #AF4NT HEMSE, B
DSpark BIZFIAEA PR SEENA,

3. KA T 8 block table SEE AR rikki &£ TP8/DCP2/1M L&,
expanded_block_table_buffer B [8, 8192] vs [8, 16384] A~ILEL, drakosha EALN
buffer /i DCP FR#k. i runner FALRTE, RAFULMIMBE #48404, FF3R rikki
A 8xH200 EREEN,

4. FRETE: LucasWilkinson EXR¥E Al &£ R B E KR, drakosha HERR
bb340fa59 # RIABEEERTL R E,

WA, ZHEETF NVFP4 vs INT4 & Hopper LEJ#%3F (ashgold 3219, drakosha 5 rikki E

&) LK CPU offload § MTP BIBLE& (#46971/#46972 #9 double num_blocks [H]2R) utg

KT EEITHRE R,

« 247 (0, -inf) PR FFEE S R EM (correctness): masked_fill fRE; drakosha *h%& T &
TOMRET AT A, FHAIA mask T A triton_filter_and_convert_dcp_index %%~ 4H, @
1E follow-up,

« expanded_block_table_buffer 5ZEFE DCP T HaJt (correctness): ¥ Jh3r PR #48404,
AMER|H block table 5o E LB buffer; rikki &£ 8xH200 _EISIFE N H KA
Tested-by,



« DSpark Ef@ERAE DCP T slot mapping %.2% (question): 4~ PR SEE4N, X4 R & B
MTP + DCP, DSpark ¥ #47926 SR2Va B,

- AL IR Z 5 RN (style): drakosha 7 bb340fa59 SHEEDER, RARBIE
B, XU EM #46076 &H B ERLIE,

« NVFP4 vs INT4 7 Hopper E#93%R! (question): RMEANL A/B, B X~ #IA NVFP4
ATKETX (IM) BHEX FP8 AL, 5 INT4 THBEHLZR,

PRS-
R TERREPE:

1. % decode BAZEE: forward_fp8_kv_mixed_batch REI{EM Tensor BXA
tuple[Tensor, Tensor | None], FrA A S#AMEE; KEIREBET sparse BIZAZR
, EINEMERE BERRIZAE AR ERIRMERS T,

2. AKBUINERIEE . fp8_ds_mla £ main LEYRBENKK #48379 (KV reshape ®Y3) ; DCP
TH KA block table FEIRR #48404 5 #50823; CPU offload TH&R#i K& A
#50883 (open) . #RIF—f&E, DCP + fp8_ds_mla BIZB-E4R T HE AR Stk B BRFE R

3. SERWEZMR: DCP R #F ag_rs BE/E3m. X E#F mixed-batch fp8 B&1Z; bf16 sparse
BRI ERIEL, head-envelope guard £3E4: TP8/DCP8 T 128 g-heads £E.E, AF
#3| NotImplementedError &£ BITH K ZE AL E,

4. MEREFFSRY: =ATHA03| A& token —K topk_indices == -1 335 masked_fill_, n—X
contiguous() #I; DCP=4 #3t DCP=2 4 decode BB HRAEE -1.6% ~ -10.7%
By& et ER  (rikki A/B SZ) , #tBA DCP R L& HMh, - ¥w: AFM: GLM-5.2/
DeepSeek-V3.2 A & REEFE Hopper LI fp8_ds_mla + DCP + MTP 3FZEK £ T XARSE
, 4xH200 E523 786k ETFX. 198k needle ¥#keR. DCP=1/2/4 FHE—B; £/~
ISIF A B3E ashgold (H100x8 TP8/DCP8 + AWQ) . rikki (8xH200 TP8/DCP2 + 1M L
TX + ~40 Claude Code FAF) . Leoyzen (4xH200 TP4/DCP4 + 1M + CPU offload)

, WX drakosha A~ AZE GLM-5.2-NVFP4 EW#F44 3547, A% DCP BEIEEE /
g KV & (rikki 520 2.27M tokens at DCP=2) , E& CPU offload (native
OffloadingConnector) ] X ##B K T X batch AR%E; {8 DCP 4 %EFT K
workload-dependent, EEZRFE KV ZE25 &R E, BBAM: PR 255 7T MBH
indexer B £ A _EHLE B AEUSL (10 AN commit. %2R rebase 5 merge R ARR)

. & PR MMEREREMT, drakosha REEEF XK EHIE, Claude HEIH 2BATER.

« MFARIE: Bl decode BIAREE |, IMNFMEERKBREN , FERABEZR (ag_rs/fp8 only) ,
DSpark &A% #F DCP

KRR L&

« PR #46076 DCP sparse-indexer #l#l (£ top-k 3. DCP index 3J8) : & PR B9&
Rl FHIARAE Y indexer MAILEE #46076 BAETA X, A PR BN /5 Hek
Mo

« PR #48379 [Bugfix] Set kv_quant_mode on the generic MLA KV-cache spec: 14 £

fp8_ds_mla KV reshape A1 (576 vs 656 ) , A PR B2 main LR3B/TH
BIE; *Bt Issue 48379 BA#AS| L,

I

AN

Sil



« PR #48404 Size sparse-indexer expanded block table from observed width: i & &
rikki &, drakosha #FFHEEEE; DCP THAMEMENBEZM, rikki 5
Leoyzen ¥ #46514 —&E AN,

« PR #50823 [Bugfix] Shard UniformTypeKVCacheSpecs block table width under DCP:
&8 DSA A spec 5 per-layer spec B block table 5t ER—2%, &4A& PR ZREH DCP
AR R Z —,

« PR #50883 [Bugfix][KV Offload] Scale UniformTypeKVCacheSpecs groups by DCP: 1
£ #49964 EVIEZKH offload tokens_per _block 5 tokens_per_hash RE[RE|#, &
Leoyzen ZEA PR BT EAL, IRA open.

« PR #45426 BRI 523 FlashMLA sparse DCP: A& PR B9 R #A standalone iRA (B #F
indexer) , BE#A PR BRARH XA,



