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[Bugfix] [Mooncake] Reference GPU blocks for in-flight store jobs and key the store ledger by
store_job_id
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« —A)iE: 18E Mooncake #ET KV 7535 req_id ABA, BRI store_job_id 5| ATk

- BENME: BEERIR, XEMMN KV ZFEERFRIELEGERS id ER (ABA) 9
BNHEMBRBE: —ERA4LRER store_job_id R req_id T3k, MEIELEM LEKIA
R job BmaFr— R TTRE; — 2IBh4 & B HAM 1B R 52 R I 2R B 2 A “job 51 A HEk)3
EXARHK, RNBEEZEYEXRE5LEREEIZ; =& review % T assert-vs-raise.
eviction BHMF. try/finally B H 08 HEEMES KT, X4 kv-connector BAETE
ELAEFIIRE GPU NENERE TR, ZIEEIE scheduler.py 5§ worker.py B8
diff,

THRES B

AR PR BERMELIREN I LBRIE, —FHAEL EZRTAMEL: #52360 F storing ZFH
B——step 0 AE R R BILIER enqueue 3 Mooncake FAF|FEREI, EIEH GPU 5 PUT
EEBEEERIR; step 1 RIFE BT EZERFILHZIE free pool, worker B F|TF—X
IPC AB5bd, XANEORELHNER PUT #1315 —1EKE KV, PR body 32
‘wrong data does not heal itself”: key €& EE token XiE, —BERBTZ key B KV 5
W&, BEFASTR—ARNIAREBREE, BEFFMEEY K, BRE%E—8&KF
request_finished -> delay free_blocks R /& 2% IE% 5B E81R, preemption £
build_connector meta EE tracker 33 BRIk, TALE R RS job T EifiXsbin,
#51637 ¥ store KZAZAYITEEE RI#Z req_id BIZ, TEXDRB T HAX—RIEXH job 5 E—
R, MAPUTH job, Y job ERITSIRF—RAIITER: HHE| 0 B retire, HREIM
ESITH save WEEBRRER; REIMRTAFKEZELIETE, finished_sending KAREH.
scheduler KA, I ERL KV YKk, B=E job AFAEEERFT—MREY resume offset (
_saved_offset) BREEA TIRFT—RAIRIEA skipped,

LI AR

1. 5]\ job B 5 REICIRELA (data.py) : RegMeta #F3 store_job_id: int | None FE&
, JERRBULA req_id SERGREREER, FaElEAR job Hip; FE
MooncakeStoreWorkerMetadata (completed_saves: dictlint, int]) 52, aggregate()
, AT rank B4/ store job HZ ) rank B, @it
KVConnectorWorkerMetadata ZEFENINAE worker o IERE,



2. AEM GPU 35| HEE (scheduler.py) : #3%& bind_gpu_block pool() HIRERXSE
BlockPool Z 8|z 48 ; build _connector meta() K& &AL
_reference_save_blocks(meta), A& can_save B ReqgMeta o ECEF3EIEH
store_job_id, #B partial-tail CoW 3& (core ZI|ZEKEIEXR block table Z4b. 18 worker
RAEFH DMA) UK i% job T 8EEXBIFTA allocated block (RIEAK token SEE, EA
rank B resume offset T REF /&) W3 pool.touch() 5| B{E;
update_connector_output() 8% worker metadata F 8 completed saves, % rank %Kk
BREIRTIH, 1FIEF tail-first JAF pool.free_blocks() BiK;
has_pending_push_work() 33¥ pinned_saves IEZHI KRS | EAR PUT & KEIF4L
Wi, BRIIFAKATE,

3. #KRIBH delay-free 42 (connector.py / scheduler.py) :
request_finished_all_groups() RE# %% scheduler ¥|ir, T2 HEIERE (False, None)
, RARKESRAIRINER job BHMFIAEE; scheduler MIIBHY request_finished() ¥
B A BARMIFR, finished_sending CARMLEIREZ 3R H

4. worker | ledger M58 H O (worker.py) : stored requests M defaultdict[str,
int] 3R dict[str, set[int]] (reg_id -> live store job ids) ; add_request() EABARIZEE
At job ARIE KA FKIBMKEEN"; is_live store_job() HI¥F job B&FBET URIMN;
finish_store_job() &—fMEMESEF discard 3 E1t _completed_saves;
_handle_request() ¥ preamble 5 liveness check £%# A try N, & finally R AHE—
B O, EREEARERS report NTIBERIRSIH; _record_saved() 5§
_mark_request_skipped_for _pressure() KA job JEE AR B LM, HIEERE job H
5 offset XH|R skipped,

5. MR 5IEECE: F38st 5| A4 pEHA (test store job blocks_are_released _once ev
ery_rank_reports. test_partial_tail_cow_block_is_referenced_for_the_job) . ¥ rank
SEREE (test_worker_metadata_aggregates_completions_across_ranks) . 3®E job
Reefmt £ A reg_id (test stale store_job_cannot_touch_a_reused_request_id) .
store B BT job AL/ (test_store_sending thread reports_job_when_store_raises
&) WERIMIR; MRE—KA run_store req HBBIRFGESEM + AP + BUT BB ER
12, PR body A#EH T X TASIENAHIHEINES A/B HREX .

KX
« vlim/distributed/kv_transfer/kv_connector/v1/mooncake/store/scheduler.py ({1 HFfiE

E; 5B source; ER core-logic; 5 bind_gpu_block_pool, request_finished,
_reference_save_blocks, update_connector_output) : SZESEAZ: g
_reference_save_blocks A& store job £ BlockPool LA RS A, Hrig
update_connector_output S # ¥ rank R ITEFEBEKRII R, #F3E

has_pending_push_work fR#F51Z:5 3, MERIBEY request_finished delay-free #4§,

« vlim/distributed/kv_transfer/kv_connector/v1/mooncake/store/worker.py ({3 7FAEL
f2; 25| source; M core-logic; 5 add_stored_request, add_request,
dec_stored_request, is_live_store_job) : worker fll ledger M per-req_id it¥EH A
req_id -> {store_job_id &£&}, AR #51637 B89 ABA; _handle_request B&A try/finally
BHO, RIEMEFRERZER report FFRFKIRT]I A,



« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/data.py (3R $)k3ER LA
; £5| source; A data-contract; &F5 MooncakeStoreWorkerMetadata, aggregate)
C BUERAT E . RegMeta #7138 store_job_id FE&, ¥
MooncakeStoreWorkerMetadata (& aggregate) , X rank 5ZERITEAA worker &
& 3| scheduler,

« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/connector.py (iR %
& 5| source; FEA core-logic; &5 bind_gpu_block_pool,
has_pending_push_work, build_connector_worker_meta) : 3FEEADO: g
bind_gpu_block_pool / has_pending_push_work / build_connector_worker_meta 3#3&,
request_finished_all_groups Bt A LB RERER, KEGRAAELRS job 51 H.

« tests/v1/kv_connector/unit/test_mooncake_store_scheduler.py (3 EEMR; 35|
test; £A test-coverage; 5 _make_worker_output,
test_preemption_resets_tracker, test_partial_tail_cow_block_is_referenced_for_the_jo
b, test_store_job_blocks_are_released_once_every_rank_reports) : AEMINR: BE
i rank I_R4&E 4 8B%5| A, partial-tail CoW 32#%35|A. B rank ZREBE. BWHEE
tracker EXEERIZ,

. tests/v1/kv_connector/unit/test_mooncake_store_worker.py (13t &RFEMR; 27| test
; KA test-coverage; 45 _run_store_req, test_store_sending_thread_reports_job_w
hen_store_raises, test_store_sending_thread_reports_job_when_the_preamble_raises,
test_store_sending_thread_releases_pin_on_batch_put_failure) : worker MINR : #t
¥ run_store_req Z—HUTHEIR, BE store FEI job MHICIR. XY job FREMRLE
A reg_id. XIKEEZZEKRI| AEXBITA

« tests/v1/kv_connector/unit/test_mooncake_store_hma_e2e.py (3R 3mE|3#MIR; 25
test; £ test-coverage) : 3HF|iE HMA JNMIREBL: add_stored_request B A
add_request, FERNIKRE store_job_id, BIEFHICKERIZE e2e FRTH,

XHEM5: bind_gpu_block _pool, _reference_save_blocks, update_connector_output,
has_pending_push_work, request_finished_all_groups, build_connector_worker_meta,
add_request, is_live_store_job, finish_store_job, take_completed_saves, _record_saved,
_mark_request_skipped_for_pressure, MooncakeStoreWorkerMetadata.aggregate

RPERAD B

vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/scheduler.py

SIIMMEEAZS: FE  reference_save _blocks HEAN store job £ BlockPool A5 A
, ¥ update_connector _output SE B rank BRITEGERKG|IH, I
has_pending_push_work {&#F51 %53, BRI request_finished delay-free #1&,

class MooncakeStoreScheduler:
# ... LLBAIEEE _ init__ 5 build_connector_meta EHAE ...

def reference_save_blocks(self, meta: MooncakeStoreConnectorMetadata) -> None:

" RENAK step K HH store job £ GPU block pool E#AEE| A,

worker TEAK step Z 5 MiX ek DMA $3E, HEILEIEER A



BRI, REMARTHK job, RMABEEE| free queue,
3| A7 update_connector_output H#% rank 5BERITEER,
FiAE rank R&EET 2 EERK,
pool = self._gpu_block_pool
for reg_meta in meta.requests:
if not req_meta.can_save:
continue
assert pool is not None, (
"GPU block pool must be bound before any store job is emitted"
)
# B job RELFEIREIE id, EASIELEGRANNE— TR,
#req_id *EREEER, FHIEAN job Hh.
req_meta.store_job_id = store_job_id = self._next_store_job_id
self. next_store_job id += 1
block_ids: list[int] = ]
if req_meta.partial_tail_offloads:
# partial-tail B9 CoW 3R# core ZIEKAEIER block table Z 4,
# RS HEIAE req_meta.block_ids &, 1B worker RAER 3 DMA,
# B e A RESRLIR, BREER SRR,
block_ids += [bid for _, bid, _ in req_meta.partial_tail_offloads]
# 31 A% job TTHEIREREY * FTA * allocated block, fiAR1EAIR token
# SEE: rank W& BRI offset IRE, TREM/E T scheduler,
# BB E LT RERR,
block_ids += [bid for group in req_meta.block_ids for bid in group]
if not block_ids:
continue
# remaining 1A world_size: Fi& rank EFRRE A FiK,
self._pinned_saves[store_job_id] = (block_ids, self._num_workers)
pool.touch([pool.blocks[bid] for bid in block_ids])

def update_connector_output(self, connector_output: KVConnectorOutput) -> None:
"SHEE worker TUHIE, BRIKFAA rank ¥ BSEK job BRI H, "
meta = connector_output.kv_connector_worker_meta
if not isinstance(meta, MooncakeStoreWorkerMetadata):
return
pool = self._gpu_block_pool
assert pool is not None
for store_job_id, count in meta.completed_saves.items():
pinned = self._pinned_saves.get(store_job_id)
if pinned is None:
# 1% job XA I AR (=T save) , THELIE,
continue
block_ids, remaining = pinned
remaining -= count
if remaining > 0:
self._pinned_saves[store_job_id] = (block_ids, remaining)
continue
# A BUARTA rank #FRE TR, 7E&: #F count f£ remaining



##x 0, HAFEESRERREGHIR, HATE DMA HETKERR
# BR—3XERAK PR BEXH KV FFHR, WA assert B
# (review $EH python -O £%IH assert, TXRAERN raise) o
assert remaining == 0, (

f"store job {store_job_id} reported by too many ranks"
)
del self._pinned_saves[store_job_id]
# % eviction BARFFFREIK: S58EAF tail-first M —2K,
# L HZHBE cache FIHERA.
pool.free_blocks(pool.blocks[bid] for bid in reversed(block_ids))

def has_pending_push_work(self) -> bool:
"3 store job FFA RS, RIFIIERFLSH,

RREME R step B9 worker metadata B3| scheduler; Z5|% &
job FEWETEEER, 3| LREARA. BRERABERE HBERE,
R E—IREN G| AR LR IHLH,

return bool(self._pinned_saves)

vlim/distributed/kv_transfer/kv_connector/v1/mooncake/store/worker.py

worker M| ledger A per-req_id itEEMA req_id -> {store_job_id &}, KRR #51637 B§
ABA; _handle_request BRA try/finally 2 0, RIEE(TEAE report HBEIRT| A,

class KVCacheStoreSendingThread:
# IBEME reg_id -> 113k (defaultdict[int]) , ¥ E/EH req_id
# ERABIR (ABA) : RH¥ job ImFT—RItER. FEMKA
# req_id -> { F7EHY store job id £4& }, job id @F"H—, HREE
#job REF—RELNESSP, EITE retire HT—R. TEERRBRHE
# resume offset. MIEKEHEARIEA skippeds
self.stored_requests: dict[str, set[int]] = {
# store_job_id -> A rank 52BRiZ job MIIREREK, & step BZE,
# 1t scheduler #EILBEIRIREI A,

self._completed_saves: dict[int, int] = {}

def add_request(self, request: RegMeta) -> None:
# JEMBEAR, RIE job R RIBIKIMENH
assert request.store_job_id is not None
with self.done_task_lock:
self.stored_requests.setdefault(request.req_id, set()).add(
request.store_job_id

)

super().add_request(request)

def is_live_store_job(self, req_meta: RegMeta) -> bool:
with self.done_task_lock:
return reg_meta.store_job_id in self.stored_requests.get(
req_meta.req_id, ()



def finish_store_job(self, req_meta: RegMeta) -> None:
"M ledger BIZ—A job, FTIRHERRBHILER,

FrA B job MBS ZERAMBAXE, GHEERSEAK: LR
job &L IRT| AEBANTITHIBIKAIFA . discard 3T ERZR
2 NO-0Po
store_job_id = req_meta.store_job_id
assert store_job_id is not None, (
"a queued store job always carries a store_job_id"
)
with self.done_task_lock:
live = self.stored_requests.get(req_meta.req_id)
if live is not None:
live.discard(store_job_id)
self._completed_saves[store_job_id] = (
self._completed_saves.get(store_job_id, 0) + 1

def _handle_request(self, req_meta: RegMeta):

# "E—8 finally Z2FFAH O : Tit job MM FRLE R (& preamble

# 3% store AAMEE) , AT KRIREF task_done, scheduler 78

# Bi%i% job 51 FEY GPU 3R, % job MKRILIR, REIASKAMR.

try:
lem_block_size = self.coord.lcm_block_size
token_len = req_meta.token_len_chunk // lcm_block_size * lcm_block_size
block_ids_per_group = req_meta.block_ids
reg_id = req_meta.req_id
current_event = req_meta.current_event

# RAYUERH job T AFREHIT; IBREE job HEERIZ,
if not self.is_live_store_job(req_meta):
return

if self._should_skip_request(req_id):
logger.debug(
"Skipping Mooncake store for request %s while CPU/disk "
"offloading is under pressure",
req_id,
)

return

# ... IE% 8 batch_is_exist / batch_put E#E (HER)
finally:

self.finish_store_job(req_meta)

self.request_queue.task_done()

AT K



1. 2FRZERXA assert 3% raise (depthfirst-app[bot], scheduler.py) : bot &
assert remaining == 0 €% python -O %|&, # remaining & worker #iRZHEBE bug
T, RRE DMA E REERFER, BIFEIA PR ZHXH KV 5F; BWNKAER if
remaining != 0: raise RuntimeError(...), }iEB3|EER
example_hidden_states_connector.py:312 B4, RAESFHREBIMRE assert, BLEIRN
KR, EEESR,

2. seq &R (ivanium) : seq E LLM B3EH %5 request/sequence JB&, 1EEMMN
XA store_job_id, HABHANIEE: ©FEBEA _store jobs / create_store_job 54, B
B FRIX KRR store job MIE request’ ——— MNEKSBLETF] Z A store_job_id,

3. B R$F eviction %%k (ivanium) : free_blocks() BIIAIE eviction B HHEF
, BRI HMERRERE tail-first BERLOEEZRIBREERA; 1FEXAHIE partial-tail
pin #3|%|£F1ER, 5 pop_blocks for free By pins + blocks IF—2k, HFRHRIKE pin
eI B

4. _completed_saves 2F A 1 SR BORE (ivanium / chengy-sysu) : ivanium $8H &
B assert 7% (take_completed_saves() TREFIRFEPRA) » MEEBRNEA rank 4
job B ER—R. AMNMAARELR, BEENEERASTREKEFIEE; E-FLEAIR
try Z RTAYHI B i2Efn liveness check BYFIREEIZFE raise BRTSMIRIRT|IH, BRI try
BEIRFIWIR. WA finally FEAE—HOMBE (commit a7f30aa98. df20c929) ,

5. FEE#HA M (ivanium BARIFL) : ZINFRE|FH & store job #R, R Mooncake E 7
T GPU 38 pin XX, =&ML PR AEABE S, 2 IWNIE worker Il
stored_requests. _saved_offset. _skip_store_requests. finished_store_req %—JX
StoreRequestState dataclass, H{E&E T RER,

« ZEXEA: assert remaining == 0 & python -O Tk2K (correctness): ZENRBE RN
, EHREIIRE assert; (BEEIT worker B H OB EMN A —MIEMR T ZBRMEER, ER
REAERN, BEEERKAER raise,

- seq AT LLM BB THEZR, 7% store_job_id (design): EXMAH ZRESR L.

« BHRIRE| FBHAREF eviction P (tail-first) (design): BERAFEEMSIEMRE =,

- _completed_saves i+ #ik3e5 try/finally #H O RJK (correctness): A{E try 3| R K10
R, finally fEAME—d 07894 R ILRARR, 48X K BEEZENIR 24N o

« FEAE: REIFH K store job 5L%— worker JRZS (design): 1FE 5 reviewer ¥IARER
BIRE|RSL PR,

K5 &
- RS
1. remaining IR YERE I, KV 5% (scheduler.py update_connector_output) : &
FRIRBYRTIRZ remaining == 0 B assert £1F, & worker EEREHB S HI bug
£ remaining £, HRKIE DMA EKREFER—XIERZAR PR EH X #52360 37
. depthfirst-app[bot] B4 python -O F assert SHRIE, ZZE2AREN B AKE
FERE BRI,
1. 3| ABEEERT BRI EIEK: reference_save_blocks 3| job WHEIZERMIFTA
allocated block fIE{XAR token SEE (EA rank resume offset Wb /E) , EHEEIE



HESEK KV 3REE,; Mooncake EATHAK job ZESAIREELER A GPU KV i,
ivanium HEZIFLREH A job Ko

2. WARATBEAPEARRD . BRAWIERBRRILESKH _reference_save_blocks Xt&
Nefihk DMA 89 ReqMeta #R5| A RIML, 1M can_save=False 1845/ & DMA B9ERf2 (
40 partial-tail offload-only RegMeta &4 can_save=True 1B token_len_chunk=0) #{&
BEEREBRR, ZBET@aINENREE, ENBITATENK,

3. finally RBERIMEEEIXPEE : finish_store_job H 8y assert store_job_id is not None &fik
£, SBERBFE T task done(); T add_request B = store_job_id IEZZ,
S X (298

4. MIRFRFARK GPU: PR body &4 251 MURF 16 MNEKkEN No CUDA GPUs are
available (9 FREKFHH P2P Xf) , HBAZIER CI X GPU 2IK#, T GPU FFET
TERBRERMES, - BH: PeBEEPEMEA MooncakeStoreConnector #E 52
5 / BE SRR ELENEEE (v + kv-connector B&12) , R RERBUTEREK, EH
ML, HRTMETEER: #RKY TR —ER KV S5ABE key ERAFNRBERT.
PR B RiER, WIERELEN main BB 8/96 EXRILIEEE KV, 438 NhE
key; MUK KV BH5RE| &2 B951 85EH (#51637 @it . MEEL, PR AH4EMH
A/B: wall +1.3%. TTFT p50 Rifulk 1.2s. SERAIREFEWETL—3K (134,777) ,
EWATEOMNEFT, BRE&iTE®, % PR A kv-connector K&EHaL T AT £ A
N: AeBEIA id MIEEK id MESELEHDLOER ABA, UK SIHITH + 2HO
finally" 8953 GPU AAELESARREIE; KVConnectorWorkerMetadata g th T H
fts connector £, - XFEARID: ZOIBKERZEE |, assert £ python -O T4k , 35|
RARFEKIEE , TRCIRIKSS #IBE) |, MR BEB GPU 2R35%

KRR EE

« PR #51662 Reporter's alternative fix for #51637 (epoch-based _StoreRequestJob):
PR body BARFEHE = commit 5 #51662 fRE— issue, —FH¥E—BIF; &
#51662 &N, BZA commit TEFH,

« PR #43742 Supplies the decrement missed on store failure: PR body %88 & b _t & &
f23UREY decrement, AR PR % 2 &fRRHIZ decrement S FEFE1% generation E#Y|g]
A, —FEi,

« PR #51595 Aggregates async completions with per-request count but no generation
identity: PR body ¥§H%| A X TAE: % per-request iTHBEHFI TK, BEXR%
request generation &1, Jo/AMIE req_id E B8 ABA,

« PR #52419 [Bugfix] [Spec Decode] Keep EAGLE cache registration on the
partial-hash-hit path: FI®©EITEA bugfix, RAFELIERE / BIBEERIZT KV iRRS
PEREIR B R, AN & At E AL L,



