PR #55027 REIRLE

vlim-project/vlim

[Bugfix] [KV Connector] MooncakeStore: exclude non-prefix-cacheable (QSA ring) groups; fix
align-mode check
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JRXEEHE: http://prhub.com.cn/viim-project/viim/pull/55027
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&£ issue #54726 (Qwen3.8-Flash-Next-FP8 + MooncakeStoreConnector Bai£K) o
PR body ZAL T AAMEE: (1) QSA ring scratch cache F{&EHERZEHKH hash F4k
prefix k3, CircularBufferSpec.prefix_cacheable 2 XA False, ring ZEAN 4 (LI
token) 2 8 (MTP=3) , i aligned attention/Mamba group £/ block size 800, ring #
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1. KVCacheConfig 3&/n prefix-cacheable %% : vlim/v1/kv_cache_interface.py #73&
prefix_cacheable_group_ids 5 prefix_cacheable_groups A~ cached_property, X
transfer_group_ids A XK EBIZ kv_cache_spec.prefix_cacheable 38, AR 155
group =2 " &Ffi% groupl IR BIRE . XA NIXL EHEFBRLEMER transfer_groups @
EfEH (& QSA ring) , i MooncakeStore R W[ #AE%E,

2. ¥ & KVCacheBlocks.get_block_ids: vlim/v1/core/kv_cache_manager.py A
get_block_ids 3&4n keyword-only &%k group_ids: Sequencelint] | None, REE
group B3k ID Ju4h, XZ review ¥ ivanium EiXERIT: AE R AR store RPEIR
, B AERAE block_ids B k%%, til% N MooncakeStore H3g@ A selector 30,

3. MooncakeStore E L&A store T IH1R¥F group ID faE:
vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/scheduler.py #j



__init__ #3 store_group_ids 5 _store_group_id_by kv_cache_group_id BRET;
update_state_after_alloc. build_connector_meta. _apply_current_save_block_ids &
EREK TR store WRERIR; register_finished_partial_tail 5
_handle_boundary_state_offloads Y844 group ID EBRETA store group 1D, HEibpkit
QSA ring J& Mamba ¥ FORSRE R

4. R FMEBEMEIE: connector.py B _validate_kv_cache_config FBE&2/F
cache_config.block_size 5§ Mamba block_size b3, A BRI
spec.mamba_cache_mode == "align", F#E [E/»L—A prefix-cacheable groupl RIE
¥&; worker.py B register_kv_caches A store_layer_names X383
prefix-cacheable &, #% QSA ring &% tensor # M store f/F; coordinator.py
0 mooncake_store_group_ids %Bh & ¥,

5. MRS IIEEE: I make_gsa_hybrid_cache_config /
_make_gsa_hybrid_kv_cache_config £E&E#L full + QSA ring + Mamba =Z4H%&%5F, &
# scheduler #%%. 3 ID #&%. boundary state EB&t. worker LS AR, &
BT | B4 ®; test_kv_cache_utils.py BEFHBEEMS
get_block_ids(group_ids=...)s PR body #&4 412 NEMER ., NIXL HMA 77 MNAGIE
®, M GSMBK i (0.9697/0.9704) HaIMEEJE prefix-cache i 5 EHMERZE
e,
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« vlim/distributed/kv_transfer/kv_connector/vi/mooncake/store/scheduler.py (#3k i E
2 7 source; 2R core-logic; 45 MooncakeStoreScheduler) : #Z:\iZ k& : 3|
A store group ¥ 5 EMET, FrAREREA (BIR, RE. LHRS) SRR
prefix-cacheable A, ZM&E M F &3,

vlim/v1/kv_cache_interface.py (#3k &30 ; 28| source; LR core-logic; &5
prefix_cacheable_group_ids, prefix_cacheable_groups) : 3¢

ney

prefix_cacheable_group_ids / prefix_cacheable_groups, #BX transfer %% 2 B &
B%E, BREANMEEM APL Ko,

vlim/v1/core/kv_cache_manager.py (iR ZEFEIE; 25| source; £ core-logic; &F

5 KVCacheBlocks.get_block_ids) : KVCacheBlocks.get_block_ids ¥ & group_ids 5%k
, IR BRI EERR; XZ review ¥ ivanium BAFAE RAGIZIT A M.

vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/connector.py (iR ZEHE

2 K5 source; FEAR core-logic; 5 MooncakeStoreConnector._validate_kv_cache
_config) : _validate_kv_cache_config 8 £ 8 =N Fai e : BEERA

spec.mamba_cache_mode &% align R, HFHLEDL—/ prefix-cacheable group 8
MERE,

vlim/distributed/kv_transfer/kv_connector/v1/mooncake/store/worker.py (13 T {Et
F2; 289 source; EH core-logic; &5 MooncakeStoreWorker,
MooncakeStoreWorker.register_kv_caches) : worker R prefix_cacheable_groups
sk, register kv _caches #i¥ store_layer_names IRIETHAEE, Bk QSA ring
tensor M store; zhewenl & review FIREFHFE HLIE,



« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/coordinator.py (#3k i
J2E; K5 source; FEH core-logic; 5 mooncake_store_group_ids) : #rig
mooncake_store_group_ids B $k%— store group ID kJ&; ivanium AR EiZ
, Ja4 commit B4 E1L,

« tests/v1/kv_connector/unit/test_mooncake_store_scheduler.py (#ik AEE; £ test
; KA test-coverage; &5 _make_gsa_hybrid_cache_config,
test_scheduler_projects_nonprefix_groups_and_mamba_ids,
test_current_save_block_ids_use_store_group_projection,
test_boundary_state_group_ids_are_remapped_to_store_projection) : #3E QSA JB&
BHEFEE 4 AXEEIMR: HE. FKER D, AFRSEBRS, BRERTABEH
MR

« tests/v1/kv_connector/unit/test_mooncake_store_worker.py ({3 TAE#HFE; K5 test
; EA test-coverage; 5 _make_gsa_hybrid_kv_cache_config,
test_worker_init_excludes_nonprefix_cache_groups,
test_register_kv_caches_excludes_nonprefix_cacheable_layers) : 3&iE worker #]%&1L
R4 prefix-cacheable 2B, JEMEHER QSA B, 2 NRETXE] FRENITADE.

« tests/v1/kv_connector/unit/test_mooncake_store_connector.py (&3 3R ; 5| test
; KA test-coverage; 5 _make_gsa_hybrid_kv_cache_config,
test_validation_accepts_aligned_mamba_after_block_size_rewrite,
test_validation_rejects_mamba_mode_directly) : $iERIAITA : align ERAE
block_size EE EI##EZ, none MNEFHEL, BEE _/NREBEAENEE,

. tests/v1/core/test_kv_cache_utils.py (1E3k ZHEEIE; K5 test; HA! test-coverage;
5 test_kv_cache_config_selects_prefix_cacheable_groups,
test_kv_cache_blocks_selects_requested_groups) : & Z# KVCacheConfig & EMHES
KVCacheBlocks.get_block_ids(group_ids=...) B93BR4TH, BTHZE API B9,

« tests/v1/kv_connector/unit/test_mooncake_store_hma_e2e.py (3R 3mE|3MR; 25
test; A test-coverage) : ImESRABIEERIZEEITA (token_dbs $E.
group_participates. store 8% %518]) , A QSA ring AFEZ# AN store,

XS prefix_cacheable_group_ids, prefix_cacheable_groups,
KVCacheBlocks.get_block_ids, MooncakeStoreScheduler.init,
MooncakeStoreScheduler.update_state_after_alloc,
MooncakeStoreScheduler._apply_current_save_block_ids,
MooncakeStoreScheduler.register _finished_partial_tail,
MooncakeStoreScheduler. _handle_boundary_state_offloads,
MooncakeStoreConnector._validate_kv_cache_config,
MooncakeStoreWorker.register_kv_caches, mooncake_store_group_ids
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vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/scheduler.py

BowZBEE3E: 5N store group 5 Emat, FrARESRER (B FE. LRRS)
#R R AL prefix-cacheable B, BB EME A,



class MooncakeStoreScheduler:
"SRR ERMBAME: BEIEMER KV block 3 MooncakeStore,

5 NIXL §#E#EEFRR, MooncakeStore R4IE prefix-cacheable B group:
QSA ring X2 scratch 7 FMEHRMER T hash FhtFhE, Sk,

def __init__(self, vllm_config: VIimConfig, kv_cache_config: KVCacheConfig):

self.kv_cache_config = kv_cache_config
# RIRE T 25 hash FaHEMEE transfer group;
# QSA ring (CircularBufferSpec.prefix_cacheable=False) F&EIF,
# MR 4/8 BR/NEEHANREME block size 800 # divisibility check,
self._store_group_ids = kv_cache_config.prefix_cacheable_group_ids
# 2 [AEZE group ID -> store group &3] BRET,
# REZRPANH group REBRETH, FEESWBY B RER store group ID R,
self._store_group_id_by_kv_cache_group_id = {
group_id: store_group_id
for store_group_id, group_id in enumerate(self._store_group_ids)

}

store_groups = kv_cache_config.prefix_cacheable_groups

# 7£ store &% _EAENT Mamba group, RAE "align" R8I FIRS
# 288 MooncakeStore Ffif; FAEIKIE/R block_size fRIBJHEZEHERT,
mamba_groups = {
group_id: group.kv_cache_spec
for group_id, group in enumerate(store_groups)
if isinstance(group.kv_cache_spec, MambaSpec)
}
assert all(
spec.mamba_cache_mode == "align" for spec in mamba_groups.values()

), "MooncakeStoreScheduler requires mamba_cache_mode="align
self._boundary_state_group_ids = frozenset(mamba_groups)

def update_state_after_alloc(self, request, blocks, num_external_tokens):

local_block_ids: tuple[list[int], ...] = ()
if num_external_tokens > 0:
# BEHER store HPEIR ID, BARARSEREKE ZRIEY;
# XEH B KVCacheBlocks.get_block_ids(group_ids=...) 89RH,
local_block_ids = blocks.get_block_ids(
group_ids=self._store_group_ids,
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ivanium ZEH B M A prefix_cacheable_transfer_group_ids WA3&I85 transfer %
BEHNBXAR, BRAKREA, RY T prefix_cacheable_group_ids,
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overly abstracted") , &%t head commit X refactor XR# % T connector-local
helper, BE3H KVCacheConfig &%,

ivanium X worker ¥ store_layer_names g2 H %7 ("Not sure if we really need
this") , 1E& zhewenl BAHAE N "We still need this, otherwise non-cacheable groups
like QSA ring will still be registered", %33 IR IREHFHMNRBUE.

ivanium Z XY & KVCacheBlocks.get_block_ids(group_ids=...) &R
kv_cache_config.select_block_ids() #0, X—ZWNERERN, MAIRAL APL B,
ivanium #tERBE FTARRERE: "Overall good but I have an ask on interface design. I'll
still approve to unblock.", #g1a select transfer_block ids §
get_block_ids(group_ids=...) BYER T R0 =] 4k SE Uk 8K

« KVCacheConfig #t@ It ep4 ;. prefix_cacheable_group_ids vs
prefix_cacheable_transfer_group_ids (design): Eép & ZIKRM, HLRY
prefix_cacheable_group_ids; ivanium E#EREZR "Overall good but I have an ask

on interface design. I'll still approve to unblock."

coordinator B mooncake_store_group_ids helper 2 & EHZE (design): head commit
59f6056 L refactor T connector-local helper, E#:AE R KVCacheConfig &8
; coordinator & HE T3 — NBCKRILE £330,

- worker XAt KV cache Bt store_layer_names AJE8 2T RE (correctness): TIREIRE,
FFHE test_register_kv_caches_excludes_nonprefix_cacheable_layers 3iF QSA BR
FHNEM,

« ¥ KVCacheBlocks.get_block_ids MIEHFIE select_block_ids #E 0 (design): ZEINREE
X ASZILIEZ get block_ids By keyword-only group_ids &%k, MooncakeStore &
R EEEE AN _store_group_ids,

« BEEMMR transfer kAR XBHAEED (design): PR body BAFA "This deliberately does not

change transfer_group_ids, transfer_groups, or select_transfer_block_ids", NIXL %

RN ER transfer 1%, HEOXRBR; BTHRENELSEH# M,

R 5 B

« NF&: #£F API T E: KVCacheConfig #3E M. KVCacheBlocks.get_block_ids #r3%
keyword-only 2% TrR/E#RAEY &, BIEMAX KVCacheBlocks.get block_ids 3R EITGZH
KERIMRBRE T REZ MM, FERMEE CI ®)3 (K PR B 412 #0 + NIXL
HMA 77 BBl . 3 group BMHERARE : QSA ring BIHREFRRIKER
kv_cache_spec.prefix_cacheable % spec (CircularBufferSpec. MambaSpec.
FullAttentionSpec %) LEMBUEIERME; FRRITE spec RIZBME, TREIEA
divisibility check A7, Mamba R¥ITAZI: connector.py BIRRIEM block_size b
XA mamba_cache_mode = "align" BEiE{ES, 1B X B EH, B RERITHEIE
block_size 18T5 & M ARIZALIE align BLE, BTITABEEN. 0% N—KMERE:

scheduler 5§ worker @4 A R —1% % ( store_group_ids vs _kv_cache_groups) ,



PR 3¢ prefix_cacheable_groups BIJRFRIE; MultiConnector SRR T & FEER
group FiIRA—3K, WBES 3K store group ID U, NIXL FKRZEEVIEIE: A& PR 4%
BB transfer_group_ids, 1B KVCacheBlocks.get block_ids {TAY B S RAE RARA A
TR RE R M F K2, NIXL HMA 77 BBIEBE, KR INEFS LT,

- ®m: BAFPM: MooncakeStoreConnector + SBE&EE R (Qwen3.8-Flash-Next, %
QSA/Mamba BIRER) BB REIEE; 4 full-attention AP AT AT, EARZRPR
1t A2 E transfer B, A ZM: MooncakeStore B hash/store/lookup T E R E&
prefix-cacheable 48, BV BREMEEZGH; QSA ring 718 NIXL £5, P/D 2E%E
BXARFF, HRM: FEoRIHTie (8. EER. BEBR select_transfer_block_id
s) BTESUE#H M, KVCacheBlocks.get block_ids(group_ids=...) BRAFT00E AR
N =

« NFeARit: HEFEHF APL BTE | B8 group BHERAK , Mamba RIEATRAEN , 2N
—ERMEIRH , NIXL B8/2 3 =3B
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« PR #56645 [NIXL][PCP][DCP] Expose PCP producer KV shards as transfer ranks: &
A kv-connector B group/rank & 255E3#, &3 transfer_groups &5
connector/scheduler/worker % X#fki&, 54 PR 89 ltransfer &% vs store #&F1 2o
BiZITAEE AN,

« PR #50388 [Core] Fix ValueError on KV load failure with a hybrid KV cache: ;8& KV
75 T scheduler 5§ kv-connector M#E kKR8, 55K group BIB/TR—EMMA X, Wt
IR A KV cache X B ARSI E E &,

« PR #56305 [Attention] Add Triton/Flashlnfer composite for multimodal prefix
attention: Z#EZ prefix attention 5 QSA/ EAFEANFMEX, 24 PR # QSA ring
B L ThRE 4.

« PR #56715 [Bugfix] [PCP][DCP] Respect interleave in indexer KV gather mapping: R4
KV &35| /group EEXMEIE (PCP/DCP indexer) , ¥tBH group EX 5 &5 weattisefas &
EFFEHAT,



