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- —A)1E: DCP XIFREFRAEA,  DCP RAEAMER

- {EME: ESEE. % PR 2 DCP XFFREFIRANXBERR, HP=RIHRESFX
E: O K vs E#EXTITE KVCacheSpec F3 (max_num_blocks_per_req) ,
FRR CP BIRAXNBCE LM ; @rank-invariant B collective TR N ((EfIRZE 2
T ki DCP BIEWH EHRUAET LA, rank TXREIAN) | XEo0%4 X IEAA M8 A2
II; GOFA2 BEMRIFHBIFEEM workaround BB, BINGEESEL #50823 —#2 %L,
MEZ R A BE S

THHES BAL

PR body BA#4tBH : Hybrid-attention models such as Qwen/Qwen3.5-0.8B contain both
DCP-capable full-attention layers and non-DCP layers. This PR enables DCP for
supported attention groups without globally blocking hybrid-attention DCP, while
keeping non-DCP groups on local cache/state handling. T
HybridKVCacheCoordinator E## & dcp_world_size == 1, SBORETBENER L :EZ
DCP 8K £ T X decode ik, cjackal FEIFIEFHIZERIL AT #36480 HIEIRAE 397B MoE L
BFEREREM, (FEIET Qwen3.5-397B-A17B-FP8 89 GSMBK £ (TP4ADCP1
0.9140625 / TP4DCP2 0.91015625) EBAfEE BT a]R%,

LI RE

1. KV cache £4y: AR k"5 &% — vlim/v1/kv_cache_interface.py %
KVCacheSpec #3#¥ max_num_blocks_per_req(vlim_config, max_len) A3%;
AttentionSpec ¥ dcp * pcp 45X (& rank R#& max_len // (dep * pcp) A token)
MambaSpec FR4ERR, FHIE align BNIZERFFITE + num_speculative_blocks T8,
vlim/v1/core/kv_cache_utils.py B resolve_kv_cache_block_sizes M“% block size + CP
HEIREEBA attention 4R block_size * dep * pcp. Mamba ARFR(EF K LCM,
vlim/v1/core/kv_cache_coordinator.py #K dcp_world_size == 1 #ig, WAZEAR AT

FullAttentionSpec 5§ MambaSpec FZEH 45 DCP, it find_longest cache_hit &F
™ manager BIESZ block_size X3t3%. Xt full-attention ZAfE XN dcp_world_size,

2. BlockTable 5§ slot mapping %*B— vlim/v1/worker/block_table.py #3g
SlotMappingMode (TOKEN_TO_KV_SLOT / NONE) » Mamba/GDN #HR#E block table
YEMRIFRSRE], REE token & slot mapping, NONE #R T



compute_slot_mapping B3R E, #Hig full-attention B DCP R BE H R slot,
Triton kernel &5 AN KV_CACHE_BLOCK SIZE 5 BLOCKS PER KV BLOCK #%&, %
BHLOBIRAKT kernel 3REPEEAE; max_num_blocks RABHBATEREAN, FEEAR
A get_total_cp_world_size # %,

3. FlashAttention DCP forward B2 E#— vlim/v1/attention/backends/flash_attn.py #
metadata ¥ & num_decode_reqs / num_prefill_regs / num_decode_tokens /
num_prefill_tokens ¥4 11#, builder A2/& (rank TTXH)
seq_lens_cpu_upper_bound it%& context_kv_lens_cpu: & 0 N&E
skip_dcp_context_attention fast path (max_dcp_context_kv_len = 0, forward E#ER
L3R varlen attention, RAAE(T DCP collectives) ; ENIHA
split_dcp_context_queries IBEHEEH query 35K decode 5§ extend X, Xt FA2 B&
X (decode + 7 context By extend + 4 prefill R HI)
should_split_fa2_dcp_context_attention 3RE True, forward BiE
run_split_fa2 dcp_context_attention BT EHHHE LSE S5#dE,

4. CUDA graph #3k8 dummy #iA— vlim/v1/worker/gpu_model_runner.py B
_dummy_run @A get_dcp_dummy_context_len JREZ L seq_lens 3Ehn
dcp_world_size * cp_kv_cache_interleave_size B4R context, K5
prepare_dcp_dummy_context_metadata AEA BlockTable 4T3 % &% block id (B
SDEESEIR) . BIE positions 5 slot mapping, 1&IE DCP context B&42 BE#E B IE &+
*o

5. B 5MREE— vlim/distributed/device_communicators/cuda_communicator.py By
all_gather %33 0 & (DCP & seq %4 gather query) , &3t pynccl all-gather /&
reshape/movedim SZ8; SMIRFIE tests/v1/worker/test cp_utils.py (rank-invariant
skip gate) . tests/distributed/test_pynccl.py (FEE4 all-gather) , ik
tests/models/language/generation/test_hybrid.py &% DCP B E,

R

« vlim/v1/worker/cp_utils.py (#3k ETFXIH1T; A source; A core-logic; K5
get_dcp_dummy_context_len, prepare_dcp_dummy_context_metadata,
should_skip_dcp_context_attention, split_dcp_context_queries) : DCP JB&7 B B9
NFZPTE: dummy context KEITE. dummy metadata 327, rank-invariant skip
gate. query IHF UKk FA2 JBEHRB DR attention H/T, @I&EF T,

« vlim/v1/attention/backends/flash_attn.py (#3k ST E A E3%; FEH| source; ER
core-logic; &5 FlashAttentionMetadata, build, _forward_with_dcp) : DCP forward
BAZNEM: skip gate A metadata builder. FA2 JB&#RIFL. BEETX fast
path. workspace R~ A%, EIERSW decode HEEIZ,

« vlim/v1/core/kv_cache_coordinator.py (#3k Z&WMIA; 5| source; FEA core-logic;
5 HybridkVCacheCoordinator.init, _get_block_hashes, find_longest_cache_hit) :
%R DCP IREER AN/ EIERE, kAR spec XRKRL, FFik cache-hit XF55E
/™ manager BE S block_size 5 dcp_world_size,

« vlim/v1/worker/block_table.py (#3k sk ; 2% source; EH core-logic; &5

SlotMappingMode, BlockTable.compute_slot_mapping, MultiGroupBlockTable) : | A\



SlotMappingMode X4 token-KV &% A5 Mamba/GDN JRESLEF; slot mapping A
BEFANEIRAT kernel IREVEEH Ao

« vlim/v1/worker/gpu_model_runner.py (#3k ERRITE: 25| source; R
data-contract; %5 _dummy_run, may_reinitialize_input_batch) : CUDA graph
dummy run #A DCP f& context metadata; InputBatch EANELEK A ETF spec B
max_num_blocks_per_req i+ &EH 4 slot_mapping_modes,

+ vlim/v1/kv_cache_interface.py (B3k ZHFHRY; KA source; FEA data-contract; &F5
KVCacheSpec.max_num_blocks_per_req, AttentionSpec.max_num_blocks_per_req,
MambaSpec.max_num_blocks_per_req) : & X spec 2k max_num_blocks_per_req %]
. AttentionSpec #% DCP/PCP 4K 4%, MambaSpec R¥FE&HIEX, BACRKENEIERY
W%,

vlim/v1/core/kv_cache_utils.py (#3k ZHFTH; 25| source; £ core-logic; &5
resolve_kv_cache_block_sizes) : resolve_kv_cache_block_sizes fRRIBS % + CP
BIREFR |, attention AZERK. Mamba AR, =R EFEDE R EARE,

vlim/distributed/device_communicators/cuda_communicator.py (#£3k B(E2E; K57
source; M core-logic; &5 CudaCommunicator.all_gather) : all_gather %3F3E 0
#, DCP % seq # all-gather query FTb&E; %3 symbol memory 42, H pynccl +

reshape/movedim 523,

. tests/v1/worker/test_cp_utils.py (13 BTMR; K7 test; KR test-coverage; {5
test_skip_gate_only_for_zero_context, test_skip_gate_rank_invariant_with_divergent_|
ocal_context) : 3 skip gate B4 rank-invariant oA, E118Z context & T
interleave ¥ REF& rank A#h context & B HZ =,

XS get_dep_dummy_context_len, prepare_dcp_dummy_context_metadata,
should_skip_dcp_context_attention, split_dcp_context_queries,
should_split_fa2_dcp_context_attention, run_split_fa2_dcp_context_attention,
KVCacheSpec.max_num_blocks_per_req, AttentionSpec.max_num_blocks_per_req,
MambaSpec.max_num_blocks_per_req, BlockTable.compute_slot_mapping,
CudaCommunicator.all_gather, HybridKkVCacheCoordinator.find_longest_cache_hit

KERAD B

viim/v1/worker/cp_utils.py

DCP SREER AN ZBEFAE: dummy context KEITE. dummy metadata E %,
rank-invariant skip gate. query I{Fo MUK FA2 B EHIRI D attention T, ©I;EFT
08

def should_skip_dcp_context_attention(context_kv_lens_cpu: torch.Tensor) -> bool:
"2 E B BkY DCP context attention,

MR ETF rank TXHELE context KEITE (MAEA rank B
get_dcp_local_seq_lens BRI AMMAE) - EB R L% DCP
£1KE(E (query all-gather + LSE combine) , EikFiA DCP rank
BIMER—R %o FEA rank TEEFFA 0 M43 context token,
fHEE rank AFFA B —H#IFKH context,



return int(context_kv_lens_cpu.max().item()) == 0

def split_dcp_context_queries(
query_start_loc: torch.Tensor,
seq_lens_cpu_upper_bound: torch.Tensor | None,
max_qguery_len: int,
num_actual_tokens: int,
) -> tuplefint, int, int, int]:
""JEEHEE B DCP context query 35 decode & extend BN EE, "
num_reqs = query_start_loc.shape[0] - 1
if max_query_len <= 1:
# 4 decode #2R: FTAIEREZ decode, LHEIFR
return num_regs, 0, num_actual_tokens, 0
if seq_lens_cpu_upper_bound is None:
# %A CPU LRfE RBHMRTFAIE: 23 extend L3R
return 0, num_reqgs, 0, num_actual_tokens
# ERBEAFLTE, K4 decode RErE extend REXHIIERKEkAn token %k
common_attn_metadata = cast(
CommonAttentionMetadata,
SimpleNamespace(
max_query_len=max_query_len,
num_reqgs=num_regs,
num_actual_tokens=num_actual_tokens,
query_start_loc_cpu=query_start_loc,
seq_lens_cpu_upper_bound=seq_lens_cpu_upper_bound,
is_prefilling=None,

num_decodes,
num_extends,
_num_prefills,
num_decode_tokens,
num_extend_tokens,
_num_prefill_tokens,
) = split_decodes_prefills_and_extends(common_attn_metadata)
return num_decodes, num_extends, num_decode_tokens, num_extend_tokens

vlim/v1/kv_cache_interface.py

E X spec & max_num_blocks_per_req R#]: AttentionSpec #% DCP/PCP 4k 48X,
MambaSpec RIFEH[E X, BARKEMMZE,

class KVCacheSpec:
def max_num_blocks_per_req(self, vlim_config: VIimConfig, max_len: int) -> int:
" EAEREEW block table 175 (B worker MIE4THI%K) o "
return cdivimax_len, self.block_size)



class AttentionSpec(KVCacheSpec):
def max_num_blocks_per_req(self, vlim_config: VlIimConfig, max_len: int) -> int:
# Attention KV # token & DCP/PCP rank [ H, E4 rank
# RARE max_len // (dep * pcp) A token, FRLUATRERRLAE CP K/,
parallel_config = vlim_config.parallel_config
total_cp_size = (
parallel_config.decode_context_parallel_size
* parallel_config.prefill_context_parallel_size

)

return cdivimax_len, self.block_size * total_cp_size)

class MambaSpec(KVCacheSpec):
def max_num_blocks_per_req(self, vlim_config: VlimConfig, max_len: int) -> int:

# Mamba JRZSHE DCP/PCP rank BIE#IfdER A, ERAME CP 4Bk,

if vllm_config.cache_config.mamba_cache_mode == "align":
# align R T block fTREFIIMVE RS (IBRESHE
# remove_skipped_blocks BZ) , TRANEREE max_len,
return cdiv(max_len, self.block_size) + self.num_speculative_blocks

return cdiv(self.max_memory_usage_bytes(vlim_config), self.page_size_bytes)

6 B4
FTEREEPE=R:

1. PN (FBEM, B8 E) — GirasoleY 3 H skip-context-attention &3% rank A3
context KEH|ZE, context BT — interleave WRITEZEEERSD rank £, SHKILH
rank Bkid DCP collectives MEE rank 3t A, FERED. &AHE GirasoleY X
e201de2 BMAE T2/ context_kv_lens_cpu HlIE, FHFrig
test_skip_gate_rank_invariant_with_divergent_local_context B3R

2. i EE (B%) — GirasoleY B claude review #§H block-size / CP-sharding 2§
¥E resolve_kv_cache_block_sizes. SingleTypeKVCacheManager. KVCacheCoordinator.
MambaManager. _get_max_num_blocks_per req Z&E &, #IX consolidate the
KV-cache block-size / CP-sharding logic onto KVCacheSpec, A @iT
max_num_blocks_per req Z3&W& 03| spec ¥,

3. IE#ME bug (BMEE) — gemini-code-assist[bot] 8 q_descale/k_descale/v_descale
% token FRifIEEREFK F, BIE FP8 AT A None BHIZE; &4
run_split_fa2_dcp_context_attention FEE g_descale[:num_decode_reqgs] if
g_descale is not None else None =,

4. fTAHEBR (E#8R) — GirasoleY & check_attention_cp_compatibility &#
interleave_size > 1 #ERWIR #25049 BIEHY FAV3 + MTP X+, /EEEE this pr
does support MTP, reverted this change, FRE# E3R viim/config/vlim.py & DCP &%
#F speculative decoding B9 & .

5. B8] 57%7&— ZJY0516 [ A2 BHF prefill/decode, fEEMBARANT 2B prefill 558
SR, BEEMLA FA2 £/ workaround; noooop i8] hybrid % A {aTERIA X ] prefix
caching, EZE#ERE hybrid %% prefix caching 1B{&#F opt-in 45 H,



« DCP context-attention skip gate B9 rank-invariant Zt8{XF& (correctness): A LR
context_kv_lens_cpu #|ZE, M3k get_dcp_local_seq_lens ByAMLER, GirasoleY 1#X
e201de2 185, IFHMIR test_skip_gate_rank_invariant_with_divergent_local_contex
to

« KV-cache block-size / CP-sharding Z1& N &3 KVCacheSpec (design): it
KVCacheSpec.max_num_blocks_per_req A 7AW O : AttentionSpec 4&iX. MambaSpec
R4EHX; resolve_kv_cache_block_sizes 5 kv_cache_coordinator #8X91%ZE manager
SZBR block_size,

« FA2 JBE#R® descale Y155 None ¥|% (correctness): &
run_split_fa2_dcp_context_attention #% token &¥N )}, HEEA descale ¥ EFER if
g_descale is not None &%,

« k¥ MTP / speculative decoding 5 DCP BIFEAEM (design): /F& =BRA X KN, HIAZ
PR %3 MTP; revert mtp 3R %,

« N2 EBEEIRS prefill 5 decode #R (question): 3R FA2 paged-varlen context
attention £ decode + extend + #h prefill JBE&3R XY workaround; A% A
should_split_fa2_dcp_context_attention &4k, & TODO FRELEA FA4 &R TR,

« hybrid ##& prefix caching BRIAKEE (question): EZ WA hybrid & X #F prefix
caching {B{&$F opt-in S/FTNBRERE, BRIATIXF,

- £ RIMAEMNS B4R (other): hang FIELE/E4: commit e201de2 {68, PR BRH A
¥,

Ao 5 B
- R

1. BOERIZZEE . KV cache B4, BlockTable. 5¥& 74 forward #2Z decode #E&1Z,
max_num_blocks_per _req MIAR 2B FE AR spec ITE, EZIH block table 475
R RBIRFE,

2. FA2 £ workaround: run_split_fa2_dcp_context_attention R &% fa_version ==
2 BRE#HREZ R, REBEA TODO F4F FA4 X #F Qwen3.5 head_size = 256 5%
K. HAIE FA3/FA4 EIBEER, REBERITABTRIT K

3. BN skip gate ZiRFA rank AH#s context KESF| .4 DCP £FBERY; &~
PR BEA2FHAEFIFINUR, EMBERSREE, FELRHMTR/IS,

4. FZMRE]: DCP + hybrid F{X##% FullAttentionSpec 5§ MambaSpec, sliding
window FHAth spec HIRAREA S B ANIEL; PCP + hybrid 73R X ¥,

5. MEBE: skip gate EE—>K CPU R# (context_kv_lens_cpu.max().item()) , IR&Z4EHE
HE seq_lens_cpu_upper_bound BIIR; all_gather IEFEHSIE reshape/movedim
, FTRERENTEH kernel, - ®: XA : Qwen3.5 AIEREFTREABEB ERTE
DCP Ti&fT, K LT X decode W[IRIFEE rank FHATURZS; WAZASWEBMARLEIL, XA
% vl 5128 KV cache 24 (spec & max_num_blocks_per_req) fo&BE#iattiZ
A4 EMMTI, ¥ BlockTable 4738, slot mapping kernel 5 CUDA graph 3#3%
812, FrA DCP AP #R<ZEm, XHE: FEKIAEF FA2 BREHRFLX—FE
B2, I FAL 58T, prepare_dcp_dummy_context_metadata E&i$k3Em T



CUDA graph HBNEZRE, - NEIFIE: BOEERATE , DCP IR , FA2 £
A workaround, CUDA graph #@3RERIZRTE | #EMRE|

RERIREE

« PR #50823 [Bugfix] Shard UniformTypeKVCacheSpecs block table width under DCP:
A PR 3| A% spec itHE max_num_blocks_per_req R AJE, E8E55E DCP THRERE
A—ERE e, BTR —RALRNEL,

« PR #50432 [Bugfix][Hybrid] Fix cross-block race on num_accepted in MRv2 align
prefix cache: B A hybrid (Mamba + attention) R vl BIRMEE, 54K PR £E
Mamba JRESLEHES hybrid RE LT



