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PATHRE

« —A)iE: Kimi-K3 FF /2 DCP S4B EFE G+, BE Mamba SREHF

- WESNME: EERKIL, ZWIRITHRERE "cache identity M3k virtual-page 3 interleave JL
fARE hash iIBX " UK " B cache ER B O CP RAKRERTE ", XFENEEX
Ja 4 hybrid & (attention + mamba) EHITHTHEFRITA BEBELENE, ZIXFR
kv_cache_coordinator.py = model_runner.py — block_table.py B9 515 = /NJRAGD 3C
#, BEE test_gpu_model_runner_v2.py T IRRE T EHMIRFEIT (monkeypatch
get_block_table_width s RIARAE) FEEMEERE ZH

THHES BAL

PR body BA#IBAIX Z Kimi-K3 DCP % #F (#50484) BI/5%:: "Enables hash-aligned
partial-prefix reuse under DCP for FullAttention plus aligned Mamba while preserving
sharded-attention and replicated-Mamba correctness". RIREE T —NEG&/UETER: "
MRV2 previously divided every cache group's block-table width by DCP size—correct
for attention, but wrong for replicated Mamba. For a 1M context, DCP8, and 16-token
Mamba blocks, it allocated 8,192 entries instead of 65,536, potentially causing
metadata corruption and CUDA illegal-address failures",

SCENAFAR
S 4 AN BRI

1. 5 MARKE partial 09173 (viim/v1/core/kv_cache_coordinator.py) - JRiZ4E
enable_partial_hash_hits = dcp_world_size == 1 and has_partial_mamba_group, B3E
DCP FT&3R Mamba block_size > hash_block_size (strictly greater) . - ¥1iZ%E 24
DCP TF block_size >= hash_block_size, BEX DCP £3& full-attention 8y effective
block 3R A block_size * dcp_world_size, ##¥ cache A7 hash RN FHEMES TP
RE. -1RE manager ZERIFEIF: £— cache manager R X IFMAE hash B EH
WAR/PNARET hash_block_size B, EEAKRE block-aligned € FHFTEF warning,

2. BERJUEBR A cache ERIHE  (viim/v1/worker/gpu/model_runner.py) -
GPUModelRunner.initialize_kv_cache REBEZ%—HUT cdiv(max_model_len,
spec.block_size * dcp_size), B spec.max_num_blocks_per_req(self.vlim_config,
block_table_max_model_len), it FullAttentionSpec 5§ MambaSpec & B RAIGFNE X

(attention 4K vs Mamba £#l) . - BERE: 1M context. DCP8. 16-token



Mamba $3%R T, Mamba 3REMFEIREY 8,192 MIREHN 65,536 i,

3. REIHEHAES R (viim/v1/worker/gpu/block_table.py) -
BlockTables.append_block_ids & stage_write ZBIf&ZE end > row_capacity, kKB
MEFBREAE (T BEREIRABARIT Tk AE) KA E RN RuntimeError, REBHE num_blocks.np
HEHAZ—A end &,

4. MREE (5 ANMERXME) - tests/vl/worker/test_gpu_model_runner v2.py (¥73g)
I8E Mamba 3R& 50 E R4 DCP shard, URMAEWIEL, -
tests/v1/core/prefix_cache/test_partial _prefix_cache_hits.py: DCP world size Z$k1t
TI8E partial hit 8 CoW. replicated Mamba snapshot & £.. joint hit L&, EAGLE
HEEBERR—/N hash unit, - tests/distributed/test_kimi_linear_context_parallel.py: 3
3Ttk DCP size 1 § 2 £ K3 /MER FHRIRE A — KM S EEaF K, -
tests/v1/core/prefix_cache/test_partial_prefix_cache_primitives.py 5
tests/v1/attention/test_mla_backends.py: %8B &M primitive 8§ DCP S#fk.fn
MLA JE3#3t3E virtual-block-aligned RIZRE93EE,

R

« vlim/v1/core/kv_cache_coordinator.py (#3k & WMA; 25| source; ER core-logic:
5 KVCacheCoordinator.init, enable_partial_hash_hits) : partial prefix cache hit &
EFF %, ¥ enable_partial_hash_hits AA DCP T 3&%|%Z K N#Z hash XFEEHE, 3F
481k, TP 5 DCP X Mamba block_size SRR ER, EACRTNEET B LEE,

« vlim/v1/worker/gpu/model_runner.py (83 EEIR4T; 5| source; A data-contract
;. f&5 GPUModelRunner.initialize_kv_cache, KVCacheSpec.max_num_blocks_per_req)
: MRV2 SREZJUFME B M E B, ¥R —3K DCP size BRRNTEEITHE RN ELS
spec.max_num_blocks_per_req(), X4 attention 2KF 5 Mamba £%|, ZBE 1M
context T LEIEBHIFAI KB,

« vlim/v1/worker/gpu/block_table.py (13 $REEIHE; 5| source; ER core-logic; &F
£ BlockTables.append_block_ids) : A append_block_ids ¥MiTEREZ R E, LM
AE B EARITOHRE, KRN EHARERANE RN RuntimeError, 40K bug BIFFHIME
Ko,

. tests/v1/worker/test_gpu_model_runner v2.py (#3k #EAREE4T; K5 test; LR
test-coverage; #F5 test_initialize_kv_cache_does_not_dcp_shard_mamba_block_table,
test_append_block_ids_rejects_write_past_row_capacity) : #FIENRHE, A
monkeypatch 3k get_block_table_width BB KIAA, EIEFIEA Mamba BRESEE R
DCP shard; REBTIRIESFAEHIELS, 2% WMEENREEIER,

. tests/v1/core/prefix_cache/test_partial_prefix_cache_hits.py (#3k RIREGF; K5 test
; KA test-coverage; 5 make_full_mamba_manager,
test_ mamba_align_split_partial_tail_schedule,
test_hybrid_partial_hash_hit_uses_cow_under_dcp,
test_dcp_partial_hit_resumes_on_replicated_mamba_snapshot) : DCP T partial
prefix cache hit 94T MR B make_full_mamba_manager ¥i& hybrid cache &
H, BE CoW 1R, replicated Mamba snapshot & &. joint hit L &5 EAGLE EiR,



. tests/distributed/test_kimi_linear_context_parallel.py (13 9% RMR; HKF test; £
i test-coverage; 45 _make_tiny_k3 _config, run_k3_partial_prefix_reuse,
test_kimi_k3_dcp_partial_prefix_reuse) : 3aB|3aoAm MR : M3 tiny Kimi-K3 BLE,
Xttt DCP size 1 5 2 FTRIBEAERAMY token 5 logprob, HiFHE SR EELZ HEY
partial prefix reuse IE#ME,

. tests/v1/core/prefix_cache/test_partial_prefix_cache_primitives.py ({3t RiREHF; £
7l test; A test-coverage; 45 test_evict_cached_block_removes_full_hash_and_p
artial_entry, test_partial_block_promotes_to_direct_full_block_hash) : 3k
primitive 3R (partial block evict. promote F| full block hash) %%kft3| DCP world
size, I DCP BRI A/INER hash &REl5 evict & X,

- tests/v1/attention/test_mla_backends.py (3R SEFEAEM; KA test; KA
test-coverage; %5 build_mla_chunked_context_metadata,
test_dcp_chunked_context_accepts_non_virtual_block_aligned_prefix) : #8785 MLA
chunked context Xt3E virtual-block-aligned BIZRBVIEZ MR, %8 DCP T partial hit
R E AL E R HEREBBRIT T,

X85S KVCacheCoordinator.init, GPUModelRunner.initialize_kv_cache,
BlockTables.append_block_ids, KVCacheSpec.max_num_blocks_per_req,
Scheduler._mamba_block_aligned_split, build_mla_chunked_context_metadata

KPR R B
vlim/v1/core/kv_cache_coordinator.py

partial prefix cache hit BEFF %, ¥ enable_partial_hash_hits M DCP T &%l % Ak B i%
hash 3F&MHE, 414 TP 5 DCP X Mamba block_size BIRRE &K, EAKRINEEF B
N NS £

# HERTRA partial hash hit (ZEXERIBREEST)
# A B B Mamba "align" 2454
has_partial_mamba_group = any(
isinstance(g.kv_cache_spec, MambaSpec)
and g.kv_cache_spec.mamba_cache_mode == "align"
and (
# TP 3% : Mamba block ™ # KT hash_block_size,
# 1RiE hash X ARESETE block MR, KT E AL
(dep_world_size == 1 and g.kv_cache_spec.block_size > hash_block_size)
or (
# DCP 3% : full-attention By effective block #ARAA
# block_size * dcp_world_size, Bt hash_block_size R&
# A KTF Mamba block BRE[iLFFM cache A hash 3 F X%
dcp_world_size > 1 and g.kv_cache_spec.block_size >= hash_block_size

)

for g in kv_cache_config.kv_cache_groups

)
# ZRIZ dcp_world_size == 1 X aiF, IIE DCP TRMREHA
self.enable_partial_hash_hits = has_partial_mamba_group



if self.enable_partial_hash_hits:
# EHERX MR EERLN manager EHELA/NRE T hash_block_size,
# MKE—F&%A block-aligned dv9, fRIEIEHMEMLE
unsupported_partial_hit_managers = {
type(manager).__name__
for manager in self.single_type_managers
if not manager.supports_fine_grained_hash_lookup
and manager.block_size != hash_block_size
}
if unsupported_partial_hit_managers:
self.enable_partial_hash_hits = False
logger.warning_once(
"Disabling fine-grained prefix-cache hits because these KV *
"cache managers require block-aligned lookups: %s.",

, ".join(sorted(unsupported_partial_hit_managers)),
)

viim/v1/worker/gpu/model_runner.py

MRV2 REJUfEE M ERRIZ, FH—1% DCP size BERNTEITERAEZ LS
spec.max_num_blocks_per_req(), X4 attention K5 Mamba £4|, Z2EE 1M
context T LERIBEBIIRHI X8,

block_sizes = []
max_num_blocks_per_group = []
for kv_cache_group in kv_cache_config.kv_cache_groups:
spec = kv_cache_group.kv_cache_spec
block_sizes.append(spec.block_size)
# L8 cache XA BATIHE CP RAIMRKIE :
# - FullAttention 89 KV 7 DCP rank [&%F, BEANREZE
# block_size * dcp_size NEJF token
# - Mamba/GDN B/EIFIRASTE DCP rank (815 %,
# AR ENERBEZRELRFINE, TR DCP size EFR
max_num_blocks = spec.max_num_blocks_per_req(
self.vllm_config, block_table_max_model_len
)
# NRABINRETEERE, BAREE cache ERMBITFERK
if isinstance(spec, MambaSpec):
max_num_blocks = get_block_table_width(
max_num_blocks, spec.block_size, token_alignment=None
)
else:
max_num_blocks = get_block_table_width(max_num_blocks, spec.block_size)
max_num_blocks_per_group.append(max_num_blocks)

vlim/v1/worker/gpu/block_table.py

A append_block_ids TR ER FAEE, FHILHAES B EAALRMTTEHIE, KRN EHIR
N E R RuntimeError, E4AUK bug BIFF#EMILO,

# BlockTables.append_block_ids 833 group B AfEER



# (HBT start B request YR ARKIES SR EZE)
for i, block_ids in enumerate(new_block_ids):
# blocks_per_kv_block > 1 B, BANTEREEL MIER, ELEBT
bpk = self.blocks_per_kv_block]i]
if bpk > 1:
block_ids = [b * bpk + k for b in block_ids for k in range(bpk)]
end = start + len(block_ids)
row_capacity = self.block_tables|i].gpu.shape[1]
# 7 stage_write X AIERBFEAN: —E end BTEE,
# RENE B EMAAMTHTEIE, XIEZ DCP K context & T
# Mamba &R #1% 5§ 3 CUDA illegal-address BIAREZ —
if end > row_capacity:
raise RuntimeError(
f'Block table write for request {req_index}, group {i} exceeds "
f'row capacity ({end} > {row_capacity})"

)

self.block_tables[i].stage_write(req_index, start, block_ids)
self.num_blocks.npli, req_index] = end

Fib A
A PR LR review 1T RKRD), FERFBIERWT:
. claude[bot] 3% PR X B fork, BF) review %7, ELIFEF AL @claude

review,

« f3PE ivanium RA4LH LGTM, FH3K3K "Sorry for the delayed review.", & FiEEA{EL
ST B b,

« mergify[bot] £ X3&~ merge conflict &R rebase, #BEEA —K pre-commit L IK;
B’RXAE LRI 3 08 merge main X B3ME, BT EANAOPRBEM, RAEIILKZITEE,

ZEXRE, TTHEEIRAMLIA ERERERBMRRIT, BORE (DCP TS hash X45F

ZAF. % cache BRI EIRKRTE) HIEEE commit message F BATWILE HiE%R M,

« fork PR B3) review %] (other): KAR& FI review, BHZEIFE ivanium FLEFH,

. P EERFHL (other): E#E approve, TBEKEXK.,

« merge conflict 5 pre-commit #4Z (other): i £k merge main fRFE, Cl AR
H,

PNESE-A

o
1. IR BEM @ . kv_cache_coordinator.py ¥ enable_partial_hash_hits REEK
dcp_world_size == 1, REHE FullAttention + align Mamba B DCP FFEM&E A
partial hash hits, BMSEERERTF Kimi-K3, H¥ hybrid AR EZ,
2. HIEEAZE: model_runner.py 5| A\ spec.max_num_blocks_per_req() fEARKE
EHHE—AD, FrA KVCacheSpec 3£ (®#E3IE DCP %5) B attention T E T HEE
ZEWEKRE, BT data-contract KAIEMN, FEXFTEHEX spec BFREM,



3. BEBZRIT AT block _table.py FIEAIH A RuntimeError &1BJRL " A EHEEER
IR, B4 illegal-address" H# AT E LA, BIARETHPAREZMAAE, EFM
EZ2M (fail fast) .

4, DA RIEXELE: DCP T partial hit 89 joint-hit £ FAKF replicated Mamba
snapshot #(& (test_dcp_joint_hit_is_bounded_by_replicated_mamba_snapshots &
I1E3E) , ZERFLARENEELES CoW THEEHRIE, RIEAH MR EZ
DCP size 2, - ®Wi: XHAF: Kimi-K3 7 DCP B FREMBREEER; 1M
context B RIRETHRFERASBHREAR, BTEETAMBE, A% &7F
R E M scheduler block ZA1LE] hash block, IEEEHFEAAER,; REANGELEIR
cache ERIEHML, attention TLARZE. replicated Mamba A EFE R (1M/DCP8
RN 8% . BTHHMARNNAGFER, XEF: A K3 DCP 54348 (o0 DSpark #
MAEED, RecoverSSM) /R TR EZFMIANRIERER, MRV2 5 prefix cache 32
BHREXAMEREEW, FmEEFERLE, £PE v BUTERE, TFRIBR

VO B4,
F RISHRIE: BAOBEEE , HERARE , AF XTI , PonssEBn K3 mra
RERRK L

« PR #50484 [Kimi-K3] support DCP: PR body ER#&E BA A PR builds on #50484 &
Kimi-K3 DCP %#, ZAXK partial prefix cache hit 89 E # L&Ak,

« PR #52188 [Spec decode] Support Kimi-K3 DCP with DSpark: E— K3 + DCP zhgEk,
KA PR BERNRRILASEEIRZE, BREEEHT R,

« PR #51855 [K3] support recoverssm for K3: [ER K3 HMARR ZHERZN—I0, FR
K3 ARSI ELEEZHFFTEEE, SARAPRNEFEXEREAEZLTX,

« PR #51809 [XPU] Enable Kimi K3 KDA kernel tests on XPU: K3 KDA AZE% F & L
MRY B, R K3 RBZFEEETEHT, & PR NEFEHEH FHQHMEM,



