PR #52188 &R LE

vlim-project/vlim
[Spec decode] Support Kimi-K3 DCP with DSpark
S FBtla]: 2026-08-18 04:08

JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/52188

PATHRE

« —4)3E: X FF Kimi-K3 DSpark #MAFS 5 DCP #H4/TAE

- WEME: EB/EIR. Z PRETTEANTERARIT: O ABRFELEXZH decode T
BB EWSB| —RFBEEEE A review FHEIFEH#H B TARAEEE) ; O
DCP T rank-local slot B Triton #& 5 PAD iEX, RIEERMR KV EAFHE; O LUAEA
A + BHHIARERMEBERBIREMEREIES, AGEERT REITHT. EE2NHEM
MLA A FF 2 DSpark + DCP, E#5F validate_dspark_dcp_support 5
supports_non_causal_multi_token_dcp FEEY BRI,

THHES BAL

PR body BA#iEEA B #Y: "This PR adds support for running Kimi-K3 decode context
parallel with DSpark with FlashinferMLA and Tokenspeed as target causal attention
backend and Tokenspeed as the draft non-causal backend." tRE]
vlim/config/speculative.py B ValueError 345 MLA DSpark 5 decode context
parallelism A&, Kimi-K3 oA DCP K ETXZR TEZHEMALNE,; K PR ZFRILIR
HIHMERAER. ERMNER. slot BETFEEANT DCP X #F,

SN AR
IR F S YR

1. RIFEEERE|: viim/config/speculative.py MR  post_ init  FE*xF "MLA DSpark
does not currently support decode context parallelism" # ValueError; [z #ilFx
vllm/models/kimi_k3/nvidia/mla.py A% 5 {THE, H#5K
tests/transformers_utils/test_dspark_mla_config.py &
test_dspark_mla_rejects_decode_context_parallelism B,

2. ¥£ MLA backend BEMREANRALS Bah#ARE: viim/model_executor/layers/attention/
mla_attention.py 4 MLACommonMetadataBuilder #3gER T &
supports_non_causal_multi_token_dcp, ##3% validate_dspark_dcp_support, ¥
__init__ $4R3E speculative_config.method == dspark B decode_context_parallel_size
> 1 Bf, X4 non-causal draft § causal multi-token FAE R E backend EBH, ik
S BHb ValueError (fail fast) . viim/v1/attention/backend.py ¥t
supports_non_causal_dcp classmethod 5 validate _configuration By use_dcp ¥4 %
: tokenspeed_mla.py BEER supports_non_causal_multi_token_dcp = True;



vlim/v1/attention/selector.py RAE B 513%FZHE (commit JH & "fix auto-selection to
check dcp compatible") , £ DCP 3Z& T B e R E S ik,

3. FlashInferMLA % #F causal DCP % token decode:
vlim/v1/attention/backends/mla/flashinfer_mla.py #3%&
FlashInferMLADecodeMetadata (#k#& MLACommonDecodeMetadata) 5
FlashInferMLAMetadata, FlashInferMLAMetadataBuilder £
supports_dcp_with_varlen=True 3528, build_decode; forward_mqa &
dep_world_size > 1 and query_len > 1 B causal 2 X BRI A=
_prepare_flattened_decode_metadata: #TF dcp_tot_seq_lens BEZFRITIREEFE SN
query TR T WRIZ, BIZ round-robin 8 A rank-local seq_lens, & REIFH
block_table/seq_lens &% 3| decode metadata FHtARNFIAEE R,

4. DFlash EfaMERL DCP slot & : vlim/v1/worker/gpu/cp_utils.py #3¢ Triton kernel
cp_local slot, ¥ CP_INTERLEAVE EV3&E rank itEEER KV slot, FER rank L EBEIR[E
PAD_SLOT_ID; vlim/v1/worker/gpu/spec_decode/dflash/speculator.py #
_prepare_dflash_inputs_kernel J43&5#E KA ctx_pos // (block_size * CP_SIZE),
Xt context/query slot A cp_local_slot, EB build draft_attn_metadata ¥ cp_size
> 1 B dep_local_seq_lens; vlim/v1/worker/gpu/spec_decode/dflash/cudagraph.py
¥ CUDA graph #3REZR P 1EAN dep_local_seq_lens;
vlim/v1/worker/gpu/spec_decode/speculator.py 892 build_draft_attn_metadata
MmZEE S

5. MIREEE: tests/v1/attention/test_mla_backends.py ¥rig
test_flashinfer_mla_dcp_multi_token_decode_uses_per_query_bounds (H
fake_decode WiE BIF /G seq_lens AZE query RIZR. block_tables A
repeat_interleave 3 1) ; tests/v1/spec_decode/test_dflash_prepare_inputs.py #3&
test_prepare_dflash_inputs_excludes_rejected_context_suffix_with_dcp (B
cp_rank=1/cp_size=2 T rejected context & &BETA PAD_SLOT ID) ;
test_flashinfer _mla_dcp.py #8Z2—4TBE IR =,

R

« vlim/v1/attention/backends/mla/flashinfer_mla.py (#3k MLA E3%; %5 source; XA
core-logic; &5 FlashIlnferMLAMetadataBuilder, FlashInferMLADecodeMetadata,
FlashInferMLAMetadata, _build_decode) : A QSZIXH, Frig
FlashInferMLADecodeMetadata/FlashInferMLAMetadata F523,
_prepare_flattened_decode_metadata, # forward_mqa B causal + DCP 4% #%
per-query T JLRIZRAE X rank-local B TEIE, HEEREZFHESR MLA EEA,

« vlim/model_executor/layers/attention/mla_attention.py (3R 3EFE % ; 25| source
; 2R data-contract; 45 _validate_dspark_dcp_support,
supports_non_causal_multi_token_dcp) : SFEAFMAXRZAE, #E
supports_non_causal_multi_token_dcp £Z 2L _validate_dspark_dcp_support &5,
% MLACommonMetadataBuilder.__init_ 3@H, & DSpark + DCP A& 8 fail-fast X0,

« vlim/v1/worker/gpu/cp_utils.py (3R ETFXFH4T; 25| source; ER core-logic; &5
cp_local_slot) : #3%& Triton kernel cp_local_slot, & DFlash ¥4& KV £ DCP FIE#%



MBI EEE, JER rank fLERE PAD_SLOT_ID,

« vlim/v1/worker/gpu/spec_decode/dflash/speculator.py (£ MBS ; K H| source; 3£

A dependency-wiring; 5 _build_draft_attn_metadata,

_prepare_dflash_inputs_kernel) : DFlash Efa#M B3N DCP By X R &

_build_draft_attn_metadata & rank-local seq_lens, _prepare_dflash_inputs_kernel

R F cp_local_slot FEIEEBIRE A,

viim/v1/attention/backend.py (13 E3gE 3, ; 5| source; £ core-logic; &

supports_non_causal_dcp) : FFEAEIRELEIE supports_non_causal_dcp BEAEIWN

5 validate_configuration By use_dcp BRI %, ik/Esmae IR AXNATA MLA backend

A

« vlim/config/speculative.py (#3k #HEMBELE ; K5 source; EA core-logic) : Mk
MLA DSpark + DCP BYEEPMEEH, XEA PR BBhREFF XIKITR, REREBRE
backend ¥Jz2HA,

. tests/v1/attention/test_mla_backends.py (#E3k MLA MR; FEF| test; KA
test-coverage; 5 test flashinfer_mla_dcp_multi_token_decode_uses_per_query_bo
unds) : FrERCOEIN, A fake_decode ¥HalkiE DCP 3%& T per-query T WA E
g seq_lens 5 block_tables BFF, ZEIVIFFIFEYXEE,

XS _prepare_flattened_decode_metadata, _validate_dspark_dcp_support,
cp_local_slot, supports_non_causal_dcp, _build_draft_attn_metadata,
_prepare_dflash_inputs_kernel, forward_maga

KR Fr B]

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

B X 4, #3E FlashInferMLADecodeMetadata/FlashInferMLAMetadata 3523,
_prepare_flattened_decode_metadata, 7 forward_maqga B causal + DCP 2% %
per-query " JLRIZRAE K rank-local B AL TR, HKEEREGFHEA MLA EEA,

def _prepare_flattened_decode_metadata(
self,
attn_metadata: FlashInferMLAMetadata,
query_len: int,
*)
causal: bool,

) -> tuple[torch.Tensor, torch.Tensor]:

"R ERFEH decode IR, BARFIHE MLA BEA.

DCP causal & T, 81 query ITREFI BN EIRINESRHAIE,
FE2LZ token By query BIREAT T RIS E X rank-local seqg_lens;
JEFEE DSpark RN & repeat_interleave BRE[, EREATE decode
TOEE L, HRNELL layer BEER, BABGEESITHE,

decode = attn_metadata.decode

assert decode is not None

if decode.query_len:



#EXAACER  ERERAALARTER (BREHF)

assert decode.query_len == query_len

assert decode.flattened_block_table is not None

assert decode.flattened_seq_lens is not None

return decode.flattened_block_table, decode.flattened_seq_lens

block_table = decode.block_table.repeat_interleave(query_len, dim=0)
if causal:
# dcp_tot_seq_lens B request 2R NFHKE.
# 3% r A query 47, TR = 2B RAK - (Query_len -1 -71),
global_seq_lens = decode.dcp_tot_seq_lens
assert global_seqg_lens is not None
offsets = torch.arange(
query_len -1, -1, -1,
device=global_seq_lens.device,
dtype=global_seq_lens.dtype,
)
per_query_global_lens = torch.clamp(
(global_seq_lens.unsqueeze(1) - offsets).reshape(-1), min=0
)
# AR N KE# round-robin FRAEEA rank, XA A5
# dcp_local_seq_lens_kernel &3 —3K,
interleave = self.cp_kv_cache_interleave_size
dcp_span = self.dcp_world_size * interleave
remainder = torch.clamp(
per_query_global_lens % dcp_span - self.dcp_rank * interleave,
min=0,
max=interleave,
)

seq_lens = per_query_global_lens // dcp_span

*

interleave + remainder
else:
# JEER DSpark 3k : BTEIRA—BKLTX , KE—X

seq_lens = decode.seq_lens.repeat_interleave(query_len)

# &7 3| decode LR , AASEEL layer HEIRER
decode.flattened_block_table = block_table
decode.flattened_seq_lens = seq_lens
decode.query_len = query_len

return block_table, seqg_lens

vlim/v1/worker/gpu/cp_utils.py

H13E Triton kernel cp_local_slot, & DFlash ¥f& KV ¥ DCP T IEMZF A CIREIFIE,
JEA rank fr B3R E PAD_SLOT_ID,

@triton.jit

def cp_local_slot(
positions,
block_numbers,
block_size,



cp_rank,

CP_SIZE: tl.constexpr,
CP_INTERLEAVE: tl.constexpr,
PAD_ID: tl.constexpr,

"REA rank #H B KV slot; FBTFA rank L ERE PAD_ID,

DCP # (cp_rank, cp_interleave) kL ZILEMNRKIEM round-robin 2%
& rank: % CP_INTERLEAVE K EHE, EBE3%t CP_SIZE BAERZFRE,
IXH DFlash 5 draft KV BIRSE £ H M rank 5698, FEHRIE
CUDA graph #3k#A18] slot i /RF&ZE.

# W EAEEMR ( EBHELER DCP rank) NE R
block_offsets = positions % (block_size * CP_SIZE)
if CP_SIZE == 1:
# & DCP: EEBURE|MIEFEAL
return block_numbers * block_size + block_offsets
# HIbriZ AL E 2 EE T HA0 rank B interleave B
is_local = block_offsets // CP_INTERLEAVE % CP_SIZE == cp_rank
# EHA rank-local BEG R © LEE. BERARKRE
rounds = block_offsets // (CP_INTERLEAVE * CP_SIZE)
remainder = block_offsets % CP_INTERLEAVE
local_offsets = rounds * CP_INTERLEAVE + remainder
return tl.where(is_local, block_numbers * block_size + local_offsets, PAD_ID)

b B
1B B reviewer GirasoleY £ 5, HBREKE:

1. REZKE (viim/v1/attention/backends/mla/flashinfer_mla.py 8§ forward_mqa) :
GirasoleY #F&H "This is inefficient as it run for every mla forward. Let's construct
the dcp related seqglen/query_start_loc/block table expansion in metadata builder,
then reuse them for all MLA layers. The same metadata can be reused in combine
path as well." E& wzhao18 BN B2k A forward pass NRITE—XHFEEEHR (E
_prepare_flattened_decode_metadata BIEHFEMNE) o JELL GirasoleY XA T —NEM
PR, ¥ flattened decode metadata L#%| MLACommonDecodeMetadata #3&, HLE
MNEAS FlashInferMLADecodeMetadata BB AIZFEE,

2. FlashInferMLA 2% 5B non-causal DCP &4 (RIX#% 137 47) : GirasoleY ja "
Enable supports_non_causal_multi_token_dcp for flashinfer_mla as well?", wzhaol18
BARAEIEA PR BERRH, draft A %&£ tokenspeed Ei; GirasoleY AT H &R "
Make sense. I added a refactor PR to remove flashinfer specific changes." X 2% &
BIRE A Rk, maEEUR.

« PERZE S MER T T IR RE B (performance): /EE BN forward pass RAXITE—
RIZAEE| decode metadata BEE A E4L GirasoleY #—3FEH, H& flattened
decode metadata L %] MLACommonDecodeMetadata 3%,



« FlashInferMLA 2% B H supports_non_causal_multi_token_dcp (design): 4~ PR Z|ER
A FlashInferMLA & BA non-causal DCP &4, draft 38 & tokenspeed 7&3E;
GirasoleY AT HIE WM T % flashinfer FFEMEIE,

P RSE-A
- RS

1. OB ZRTE: forward_mqga & MLA decode 842, causal + DCP & Xk #rig st
dcp_tot_seq_lens BYEIKFR (FE None BTE) ; # batch MERRZRFRIZFERSEER
%, _validate_dspark_dcp_support RBEFRIE backend BB X, FEERIETUEIE—E
WA,

2. BHENE: _prepare_flattened_decode_metadata HWEHF R EEEE M, CUDA
graph replay Bt&1 decode step IS EH AT torch.arange. clamp FiR&R/NE
F; HEMBELZIMEAN layer EE repeat_interleave BEZEMHA, EMESHSRKRIZE L,

3. Triton slot ¥ X: cp_local_slot X 3JEA rank ALERE PAD_SLOT_ID, # DFlash £
TX KV BENIREESHWIRME rank $k3E; BMEET rejected context suffix 5 null
block &, BKLETX + % rank THESNE DIRZE, chunked prefill HEAREBER
R, e2e X GSMB8K,

4. RIGIBXTF: R speculative.py BIBBIHAREIE4IR A backend MIZZEARIS, F73%
MLA backend & J&E B supports_dcp_with_varlen 2%
supports_non_causal_multi_token_dcp, SR ValueError (fail fast & B4,
BAREIREEETRA)

5. BEARXN#R: FlashInferMLA R %3 non-causal DCP, draft /5% R 8Ei% tokenspeed
; EAPERNIEE flashinfer 1E4 draft E3w B DCP KBsHAIK, KHi selector
BEEREHRER, - P APMEME: Kimi-K3 BETE DCP K+ T X%E TEA
DSpark #MA#ERL, ZRIAZEES GSM8K 0.9606, FlashIinferMLA B#r + Tokenspeed %
f& 0.9613, Tokenspeed B#Ar + ¥4a 0.9621, HBESHBRIARRZ—KERAFIRFA,

AR : DFlash By Triton 3 AEEMNZE CUDA graph #3REZ5IAN CP £ (
cp_rank/cp_size/cp_interleave) , {83 DCP & (CP_SIZE==1) £®REH X, THAFRE;
AR ANEIREBENRAFIE supports_non_causal_multi_token_dcp 5
supports_non_causal_dcp, B"ATA MLA backend BIRIEE &,

RAMIZrm: #s2 T MLA backend ®*t DSpark + DCP R E AR BEAREER, KXV E
HAh MLA backend (Rmik FlashInferMLA ¥ #F non-causal DCP) REBRAFHRS
metadata ZHEMRZENT.

o REATIE: OB RZRTE | R dep_tot_seq_lens Wrs , BERIIE X3 , non-causal
DCP 1X tokenspeed Z#F , KETFTXZ% rank BEAR

KERIK L
« PR #52197 Support DSpark configs with architectures=DSparkDraftModel +

model_type=gwen3: [FJ8 DSpark #NA#LhEEL, ¥ & DSpark EfRELE RSSO,
5 PR 8y dspark + DCP #R4 H 348 %,



« PR #51855 [K3] support recoverssm for K3: Kimi-K3 #M AR ERIZ 09 B —NBE 13858,
P8R K3 By spec decode (KDA/RecoverSSM) F#F4LiE#t, A PR 2H DCP #EWEE,

« PR #51809 [XPU] Enable Kimi K3 KDA kernel tests on XPU: Kimi K3 7¥& 4 RAZM A
FEYE, 54 PR EE K3 MLA EEAE#HXE,

« PR #52492 [Bugfix][DSv4] Keep indexer scoring in breakable graphs: FA MLA &
F1% CUDA graph/vl BER TR FMEE, 54K PR B forward_mqga EEER kst F I
BY7E B A S X Ko



