PR #55823 ZEIRLE

vlim-project/vlim
[Bugfix] [KV Offload] Reuse in-flight async lookup probes
& FEHE: 2026-09-14 20:02

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/55823

PATHE

« —AiE: KV Offload 0 BRE AAERKTE, HREEEHREN

< EESE: EEREE SEEXT THENRSHIERMARIRC] X—IRITREK:
LookupPhase it flush() / drain_results() / cleanup() = &b89¥|E &4 B AR, HIREIE

IFULEIR] X—HERTTLZHKE| drain_results() 3X/NE—RERAD, BT £ GER

MERZ 8, MR EEESBEL: A monkeypatch 3 batch_lookup #pkZ
threading.Event &8 blocking_lookup, BH L EFETRHRRHAE MRS (
batch_lookup_calls == 1) , Lt sleep #0a@E%, HiZNEZNESENAA: — &
worker ¥E batch_lookup R EI BT —FTXHLER (REERRSEETERKAWY) , =&
flush() T drain EREEA A IR R T IEF, 2T
AsynclLookupManager ¥EmM—NKEE / EAZRNRIER S, 7FARARRSIEE KRa089
YKo

THRES B

PR body BAME Hn|@3g 5 : [When request A finishes while its probe is still in flight,
cleanup retains the probe state. A later request B can attach to the same probe and
reuse its verdict, so the backend is accessed once instead of once per request.] |H5Z3H,
8 cleanup() REBFIERERZME lookup state & B, i drain_results() R lookup()
hHORA, Eib MERBER. £REAE worker B HIETRASSWIRAME, 2B/ key
BE K REBEEFIEN, ZEEHFNTARAE PR#52103 i e P EME, T EMTE THE
MEY3 (deterministic regression) EBAREZ REVERFEM, PR body RBERIZE TSEE: R
R key BEMIFMNE R, RFAIE stale ZEEHAME. B key #4FE, promotion/load &3

, HERARY RS SRE, B REARR N,

SRR

1. & REZEE (viim/v1/kv_offload/tiering/async_lookup.py) : ¥ LookupPhase &Zs
(PENDING BERMKIER. IN_FLIGHT ERXKREE. RESOLVED BAZAH|E) , ¥
TE LookupState E3¥hn phase FE, ERIA PENDING; #3k docstring M T
drain_results() R & lookup() A1 2%kB AR [ flush EBIE R lookup. flush KF LK
worker XFEER% drain, BELIERII ANERRHSWEREALEREES] . XEMORRE
I RSt RER 5 254 E (HIT/MISS) | #&#8, ik flush() / drain_results() /
cleanup() Z MRS R ERIRT AT LG — phase R3&, AR RZFERRNARIRIC,



2. X EEKWERE] flush(): flush() MAELEA drain_results(), B lookup batch
TRA KB BZEEM PENDING 33| IN_FLIGHT EEHABA (assert state.phase is
LookupPhase.PENDING “FERRAIARE) ; ERAEMH cleanup() MR, HEWHHT—
RREFHEA (generation RILEL) 895k B W3R, F3EHIL drain T AE A RAH
keyl BrtugEEIK B ABINLIFEST, XZ test_unclaimed_probe reclaimed_without_loo
kup # flush 231t X Fr 8 Z 842,

3. drain_results() A G5IN) LR generation RIUECHE R UL EFR; FE if not
state.request_ids: del self._lookup_state[key]; continue, & T4REFBXEBELIERS| A
BYI LIRSTRb I EIUR, B R TORAVRSHER; BEWTS phase is IN_FLIGHT. Bi&
result is None (f&® enqueue-once REEYS #49176 # failed-load livelock FF#F) ,
BANERIEAN RESOLVED,

4. mark_miss() / cleanup() / shutdown() 3B XF: mark_miss() ZE3&%] MISS it E S &
RESOLVED, it TEm#BEHBEFIZE] 5§ Tworker R FAR—AA: cleanup() &
A if not state.request_ids and state.phase is not LookupPhase.IN_FLIGHT = #lFz,
BRI RSEE B | AR E, #ELZIRKEHR; shutdown() 7 join() ZJ/E*h—2XK
drain_results(), fRIERHRSEERE,

5. MERBELE (tests/v1/kv_offload/tiering/test_async_lookup.py) :
test_found_key_returns_true 340 PENDING — IN_FLIGHT — RESOLVED =MElr=
;. ¥ test_cleanup_reuses_in_flight_probe, B monkeypatch $& batch_lookup ¥tk
threading.Event #&#|#9 blocking_lookup, BIFREFTETHE IN_FLIGHT, EX reqg_a /EEEik
req b %, &AM E mgr.batch lookup calls == 1 BE#IFRER] True; FHFESIHL
test_unclaimed_probe_reclaimed_without_lookup (ids=["flush", "shutdown"]) BZM%
I LEIKERZ2HMTE  lookup _state 5§ pending_results #RAE;
test_stale_result_ignored_after_cleanup_and_key reuse A flush() BLESIZERT drain M
EE: % flush FEREBESLER, BIENHER generation WERERESLERZ A, RIEIH
HRKIBWEEF,

6. TELE. schema. FRBHAEKEN: & PR RIIAFHIFRZE. CLI SHHQTFF APL;
LookupPhase::auto() BIRREMEFREE. FEREER, B THRERNAEZERS.

R

« vlim/v1/kv_offload/tiering/async_lookup.py (1&3k S & 25| source; LR
core-logic; 5 LookupPhase, LookupState, AsyncLookupManager.flush,
AsyncLookupManager.drain_results) : A& PR Eyo—BRL 2R 5 X4, ¥ LookupPhase
A R EAKESFH XS flush() / drain_results() / mark_miss() / cleanup() / shutdown(),
2 ERFFHER] X—1TATENLIEIAFTE,

. tests/v1/kv_offload/tiering/test_async_lookup.py ({3k FHBHMIR; 27| test; LA
test-coverage; {45 test found_key returns_true,
test_cleanup_reuses_in_flight_probe, blocking_lookup,
test_unclaimed_probe_reclaimed_without_lookup) : RN AR E 4 B BRI &
PMEMNR (ERITEFTERA. IVLIERSTEYR) , #E flush() $BET drain TMES T stale &
MR, FIIE VaimREEN—R] X—&&ERE—IEE,



XS AsynclLookupManager.lookup, AsyncLookupManager.flush,
AsyncLookupManager.drain_results, AsyncLookupManager.mark_miss,
AsyncLookupManager.cleanup, AsyncLookupManager.shutdown,
test_cleanup_reuses_in_flight_probe, blocking_lookup,
test_unclaimed_probe_reclaimed_without_lookup,
test_stale_result_ignored_after_cleanup_and_key reuse

KERAY B EX
viim/v1/kv_offload/tiering/async_lookup.py

A PR BrgE—RED IR EN S, #7138 LookupPhase £ E#AESH 5B flush() /
drain_results() / mark_miss() / cleanup() / shutdown(), & TERZFHER] X—THTE
By IR L IFTHE

class LookupPhase(Enum):

""Lookup #ETHI L S RMME, ™

PENDING = auto() # BEEMR# lookup_batch, {BHEKIZERXL worker 442
IN_FLIGHT = auto() # B42X % worker, £RMKEE
RESOLVED = auto() # BB ANBRAH|E: worker &8, HEKE)E &S MISS

@dataclass(slots=True)
class LookupState:
generation: int
phase: LookupPhase = LookupPhase.PENDING
# pending / in-flight A& A None; True ZRRAEE (HIT) ,
# False R -AHFE (MISS) , SEBEKEHE NAFRIZA missing
result: bool | None = None
request_ids: set[str] = field(default_factory=set) # EESFZEENIERES

def flush(self) -> None:
A BAREY key $R3E% worker &AR, FHIH EUK B AR BIIRET .

B on_schedule_end() F¥AA— K, % drain —XREX#: BIELRNDEHE
RT3 key, flush thefh& drain_results(), it [ERBEIEFERELER]
BIIN) LIRET A LS E UK,
self.drain_results()
self._need_to_drain = True # T—X lookup() 14% drain, 33K flush Z /57 EHpER
batch = self._lookup_batch
self._lookup_batch = ]
in_flight_batch = []
for key, reg_context, generation in batch:

state = self._lookup_state.get(key)

if state is None or state.generation != generation:

continue # X R B cleanup MR, =HEHIT—RIFFHERN
assert state.phase is LookupPhase.PENDING



state.phase = LookupPhase.IN_FLIGHT # RA EIF ANRAIRICAER
in_flight_batch.append((key, req_context, generation))

if in_flight_batch:
self._lookup_queue.put(in_flight_batch)

def drain_results(self) -> None:
""}E worker R 5 E _lookup_state,

# lookup(). flush() & shutdown() ZERE&RE LIRA; AELEM S
_lookup_state, AR EED, RFE generation 5 request_ids FERIE
kXSGR EIMLE R
while True:
try:
batch = self._pending_results.get_nowait()
except queue.Empty:
break
for key, generation, result in batch:
state = self._lookup_state.get(key)
if state is None or state.generation |= generation:
continue # A #AKRET: H—REREHEEHF
if not state.request_ids:
del self._lookup_state[key] # IMJLIFET: TA AT M EINR, BRIRSEFLEEK
continue
assert state.phase is LookupPhase.IN_FLIGHT
# enqueue-once ~E &E: [— generation RARUKE|E ZANEE,
# TN REEFTIT A LAY livelock (#49176)
assert state.result is None, "cached key received a second lookup result"
state.result = result
state.phase = LookupPhase.RESOLVED

def mark_miss(self, keys: Collection[OffloadKey]) -> None:
" INER LI key HIEBRFIE N False, FRILAE BRE EHEE LKA, "
for key in keys:
state = self._lookup_state.get(key)
if state is not None:
state.result = False
state.phase = LookupPhase.RESOLVED # &5 worker 2L HE —LKSEX

def cleanup(self, reqg_id: str) -> None:

EHOARE A, EREERE,

B RGEREITIRET T BEIE B E worker H; ZF B ERRRES, BEEERREE
R —A key EF AR IR TN ——XERZ PR#52103 IF 0B HHE ST,
for key in self._req_keys.pop(req_id, ()):

state = self._lookup_state[key]

state.request_ids.discard(req_id)

if not state.request_ids and state.phase is not LookupPhase.IN_FLIGHT:



del self._lookup_state[key] # 1X ¥ B¥|E B A 5| 7 EUk

def shutdown(self) -> None:
""E1k worker &ARFHER B AT drain —Kk, "
self._lookup_queue.put(None) # #ZFR worker & _lookup_queue.get() LEJFRE
self._thread.join()
self.drain_results() # RIER B S _lookup_state A% GRS MERKES)

tests/v1/kv_offload/tiering/test_async_lookup.py

AN AR E QR IARS AT IMENR (ERFEHEA. IVLIEHER) , FE flush()
IRAI drain MES T stale Z£EMR, B [EHRIEMN—R] X—OAREHHE—IEE,

def test_cleanup_reuses_in_flight_probe(self, monkeypatch: pytest.MonkeyPatch):
"ER A EREREIER, BiiER B EEEAR R AHAE, "
key = _key(1)
mgr = InMemoryLookupManager(existing_keys={key})
ctx_b = _ctx("req_b")
probe_started = threading.Event()
release_probe = threading.Event()
batch_lookup = mgr.batch_lookup

def blocking_lookup(keys, req_context):
# F Event £ FMETAE IN_FLIGHT MR, JHFR TRTIERAER] WRFAHAENE
probe_started.set()
if not release_probe.wait(timeout=>5):
raise TimeoutError("Test did not release the backend probe")
return batch_lookup(keys, req_context)

monkeypatch.setattr(mgr, "batch_lookup", blocking_lookup)
try:
assert mgr.lookup(key, _ctx("req_a")) is None
mgr.flush()
assert probe_started.wait(timeout=>5)
assert mgr._lookup_state[key].phase is LookupPhase.IN_FLIGHT
mgr.cleanup('req_a") # EXK A &%, BHRHMER
assert mgr.lookup(key, ctx_b) is None
assert mgr._lookup_state[key].phase is LookupPhase.IN_FLIGHT # B
BARE R —NRE
mgr.flush()

release_probe.set()
batch = mgr._pending_results.get(timeout=5)
mgr._pending_results.put(batch) # #KERAF], X% lookup() RELE 4T drain
replacement_result = mgr.lookup(key, ctx_b)

finally:
release_probe.set()
mgr.shutdown()

assert mgr.batch_lookup_calls == 1 # 2K T Gk REIFEN—K



assert replacement_result is True # B £ 7 A & B9ARKIENH| E

@pytest.mark.parametrize(
"reclaim_at_shutdown", [False, True], ids=["flush", "shutdown"]
)
def test_unclaimed_probe_reclaimed_without_lookup(self, reclaim_at_shutdown: bool):

AR B AIRET, & flush 3 shutdown EI&, FRIRHEL lookup %k, "

key = _key(1)
mgr = InMemorylLookupManager(existing_keys={key})
try:

mgr.lookup(key, _ctx("reqg_a"))

mgr.flush()

mgr.cleanup("reg_a")

assert key in mgr._lookup_state # FE#RSHE R E
assert not mgr._req_keys # {E B AEMIE K5 A

if not reclaim_at_shutdown:
batch = mgr._pending_results.get(timeout=5)
mgr._pending_results.put(batch)
mgr.flush() # EIUKEEZ2—: flush I drain
assert key not in mgr._lookup_state
finally:
mgr.shutdown() # EUKEE/Z=: shutdown K& drain

assert not mgr._lookup_state
assert mgr._pending_results.empty()

PP B4
« R PR 89 review B RIEERE: claude[bot] RE T —%KULBA—— [This pull request is

from a fork — automated review is disabled. A repository maintainer can comment
@claude review to run a one-time review.] , B3R B fork 8§ PR AW BEFE;
orozery H¥:4%4 Y APPROVED, MiEZREEH.

- REDEERA inline review ¥ (review_comments_count = 0) , RITERETEYE 6
AN commit B9 message B: F—A commit AARE T2RX] FBREEIFE, =4
commit BAFAER A LookupPhase B4 pending / in-flight / resolved =4 ( [Replace the
submitted flag with explicit pending, in-flight, and resolved phases so lookup reuse
and cleanup decisions are represented by the probe lifecyclel ) , &=, @A\
commit RAEBSEREE MHRIFFEE verdict 5§ RESOLVED &X, WBAEEEEFHE [
RESTEME] SBEFE BRI A,

« Issue WL X RiEk Cl %f8: orozery >R /ci run (Buildkite #87883. #88122) , H1&
B EBERIT /ci retry, —RERIFEAN 8 NEIK job, AW orozery &3 (head L&
H— Merge branch 'main' into chore/clean' BIEI#E%) ,

« PR body E&XIR: FEE LI stale-result IEFPE, B key #LAEFE. promotion/load &
¥, FEHE TAI assistance was used to implement and validate this changel »



- WETAE QR EE: 2\ submitted 478 vs R LookupPhase JRZASHL (design): K4
ENRSHL; LookupState.phase AR / FREEIHE—H|HE, mark_miss() W H—E|
RESOLVED,

BEREREMHERNRITEEDIR. AREI (correctness): EURER T # & 4LE|
drain_results(), flush 5 shutdown & BiZfthR& BHL, NIRRT S &KL _lookup_state 5§
_pending_results A%,

. flush() T drain EENNRERF EHE (testing): MRS FR BT, BA N T EBLIM
KBRS B,

- fork PR BENLEFES CI 4R (other): AL#E + Cl ERBEREEH; FATAH
inline FARIT, FITEREEZEIERAE commit message F,

R 58
o NS

< JRASTE B R 2E K BRI R (viim/v1/kv_offload/tiering/async_lookup.py)
cleanup() REMIKR IN_FLIGHT R, EUKSZESKHE drain_results() 3|48, WE
worker 3 batch_lookup #t5% /5% A&t key JBEMER CREDH BRIE
logger.warning("batch_lookup failed on tier %s ...") &M, TEFARELZE
THFF False £8) , XERSKEKTFEEE IN_FLIGHT B request_ids A%, BEAS
# cleanup() MKk, WAREW drain_results() B9I0 LS X EIK, FRREEH
_lookup_state K, XRARKHMFTIIABKBAER, ZINFIA worker FHBZHR
TE (BEoRIERHELER, BLFE drain/cleanup FHERERK)

« R NFEAN: flush() ET S drain_results(), ZERENARIM [T—X
lookup) 3EEIZ| lon_schedule_endl » X_EE tier BREMEIEXFRE, (B/KF (4R
R lookup RN A B9BRE (Bl B FITH3E _pending_results BIF) <%k
B——AUR test_stale_result_ignored_after_cleanup_and_key reuse BB ES, it
B 1% Bt B S22 SNER =T LM B4 o

« IMLERBEFMIESEIFIAM: drain_results() XT3 FRSEEMR, EkE [HFix
RIEZARFERIR] HNFERMSEFHEN—REiHm. XERAENRE (BEeLTRRE)
, BlkE ERRZ HONAERABEBERAIER , FaEEBATLEEE,

- BIEAEIRTE: assert state.phase is LookupPhase.IN_FLIGHT. assert
state.result is None EA = —B LI A#AR (B python -O T&MBkY) . HELK
HABLLREIRDR AT (mark_miss() 5 4R 5 AN#A %S| RESOLVED) , {EFHEH
phase Wi E L RZTEE B R, WERKE mark_miss() R ERFI R X NFEERTIR,

 MREBEZBEAR: (XA T tests/vi/kv_offload/tiering/test_async_lookup.py HJEM

(18 passed) , ZAMBI|HK/E AP RIEIE; /EE WAL [The full test suite
was not run] , CI %A 8 I job £WEERATBEN,

« FZAM: LookupState H3EFEk. LookupPhase NIRRT E, KKEIAF API sKE
B, XTHEL breaking change; "E— S a RAIBIZ _lookup_state £ RHATK,

AR

« ARG M@ FRE KV Offload B tiering 2 &#HE (AsyncLookupManager X H

F3K tier) , KERFE— key WERBEMTRMREKTHE—E MERERESHEHEER



) WEHFLIETHRAE,; TR attention / XA4F / BRI EKIZ, PR body BAME
EPS -7 nh itk

- MR BROMEZRE (T / BEAME) EE batch_lookup BA, BT I/0 X%
HFE; RINE _lookup_state P B RIGEERTEIM MERLER] ZEKB| 14FE drainl
, AR EAESERTFHHERIEL, ERE

« XFHEIFA / R XEB—R MR TERE + Al 4BISZI) B8, review (X—X#LERS
¥, HHABKEBIAT ARRARR. B, RBEEMA PR#52103 BIF0 5 H A
BEBRFE, 1R review WX E NRFERERBEE] WINEZESFEIRKRIEL PR,

« J54%208]: PR body PAFRIE stale LR IEMME. B key #LALZE. promotion/load &3 HE
MRS, X=ZFUNER—FARAZFANTHNEA, TEAES PR B9,

« REARE: BAORAEE  REBEREZEK , RETRABKIHE , fOmB5mnis |
s RBEALATE

KRR EE

« PR #52103 (br@RE LT XHREE, PR body 5| ABIITIORIR) : A PR BISHHLRIR:

PR body FARAS| FiZ PR BT IL R EAE R, $8H AsyncLookupManager S3FFE—
key EE LRGN, ARKFIERMEEZIA,

« PR #50984 [Bugfix][Mooncake] Report failed remote KV loads to the scheduler: [E&
KV fe4i / E13BERE B9 0 RSERIGIE B . RN BB M KV RAZA EHELE / BEIX
KSEFERFE, 5K PR RSN E BIRLEZE R — K -k,

« PR #56317 [Bugfix][NixIPush] Guard _remote_agents read in _do_send_reg_notif
(X1): RASFTHERESESHWBE (NIXL push worker EEBREZRSEEMRIP) , 54K
PR 8 HAELREMEE + BEEERENRS] FTAGRIT BRI,



