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PHATHRE

- —A)iE: BE KV offload B4 THRBERIEESR

- EMME EEEE BT/AEEERBPRSEGEPAEHAMEBE, EAXTZA:
record_store ¥ " LA HBEEE " I EE . _take_removed_event B pop BKAITERA
discard B953%, WK per-event removal_expected #rEABXT tier BIESRITARET (

mkhazraee X@REE TIEAX 2 RN RS . J3EM KV offload FHHELNHE N T
RITAE EESEMME.

THRES B

PR body BA#%ER: "Track offloaded-block residencies by medium and ownership so
removing one residency does not discard metadata still needed by another." Bl KV
offload #&/ TR — block AEKE CPU 5 —REMEE, mIBZIL pop FREFE—
removal %%ﬁmiﬁ}% WIRT 3 — N REHB#R payload (token_ids. block_hashes\

ownership %) , #TFRRBIKLEAL KV EEE (0IHERER) .
SLIVHFAR

R PR B % OffloadingEventsTracker BIo#dE4A o AHABUNMBEEN, BOBBER " —%7T
BIE" 5 " ZANEE " BR RRAEYBRE T B,

1. VETEIFEER . & vliim/distributed/kv_transfer/kv_connector/v1/offloading/events.py
8 _OffloadEventMetadata F#3E active_residencies: set[tuple[Medium, str | None]]
FE, ATREESMMR + BENHFEERE; _build_event_metadata ¥3ERFIEILA
{(Medium.CPU, None)}, & CPU ENMRBIAFETE,

2. 1868 EEFE %L record_store 5 _record_partial_tail 5 AFrRERE], %A existing :=
self._pending_event_metadata.get(offload_key) BXH |HITK, @it
meta.active_residencies.update(existing.active_residencies) & BB E S, BAEHE

IETHIEEE R CPU MRS (X ZE review F Claude 5§ orozery F8H# bug) o
3. B4MEBRAITERZEIR: _take_stored_event 7 event.removal_expected X EBtTA

active_residencies &0 (event.medium, event.ownership); _take_removed_event &
pop(key, None) BX A get(key) + active residencies.discard(...), RYUEEAEANERFTEE
pop(key) MIFRIRER, RIES—NIEEHEERA ZE payload,



4. P REMED: & viim/vl/kv_offload/base.py B OffloadingEvent _t#r3g w3 FER
removal_expected: bool = False, B=4£FHHNRAIRICIZ store EESFERE removal
: store-only MNMEIREF False, # % pending_event_metadata TR K, ZFEEERIA
False, mJa3k%&.

5. MIRECE: tests/v1/kv_connector/unit/offloading_connector/test_events.py J§J&R
test_secondary_stored_event_does_not_mutate_cpu_metadata E#) A SEILHY
test_reoffload_preserves_secondary_residency, &% record_store 5
record_partial_store Fi5k re-offload B&42, FF3&fb
test_pending_cpu_removal_consumes_hit_backfill_until_next_hit 3&4F CPU removal &

STORAGE X uHIENRYE; R T X ownership B IRIKFIRTIS o
KM

« vlim/distributed/kv_transfer/kv_connector/v1/offloading/events.py (iR E4FBER; 3£
B source; ER core-logic; 5 _OffloadEventMetadata,
OffloadingEventsTracker.record_store, OffloadingEventsTracker._record_partial_tail,
OffloadingEventsTracker._build_event_metadata) : & MEE X A
_OffloadEventMetadata 3| A active_residencies &&, record_store /
_record_partial_tail &3 EAIEE, take_removed_event B pop BAITER discard,
LI THRFERE B RALEERER,

. tests/v1/kv_connector/unit/offloading_connector/test_events.py (#3k BTMR; 5|
test; £A test-coverage; 5 test_secondary stored_event_does_not_mutate_cpu_m
etadata, test_reoffload_preserves_secondary_residency) : MiREE: &M
test_secondary_stored_event_does_not_mutate_cpu_metadata A Z$1t

test_reoffload_preserves_secondary_residency, &% record_store 5
record_partial_store P& re-offload &2, 381t CPU removal EodE R G k=,

« vlim/v1/kv_offload/base.py (#3k E44E0; 25| source; £ core-logic; &5
OffloadingEvent) : A OffloadingEvent #13% removal_expected FE, 1EA store-only
MAARE removal BHEIFRIE, Bk _pending_event_metadata TERIEK; BEARIKRITEIEE
- N

X P55 OffloadingEventsTracker.record_store,
OffloadingEventsTracker.record_lookup, OffloadingEventsTracker.record_partial_store,
OffloadingEventsTracker._record_partial_tail,
OffloadingEventsTracker._build_event_metadata,

OffloadingEventsTracker._take stored_event,

OffloadingEventsTracker._take _removed_event, OffloadingEventsTracker.take_events

KERAD B

vlim/distributed/kv_transfer/kv_connector/v1/offloading/events.py
& E X A _OffloadEventMetadata 5| A active_residencies &4, record_store /

_record_partial_tail & BEAIEE, take_removed_event B pop EKAITER discard, 52
MTHRIBERE B RLIFEZR,



class OffloadingEventsTracker:
" store F|ExZ& eviction iBFE offloaded chunks B KV = payload, "

def record_store(
self,
req: Request,
group_config: "GroupOffloadConfig",

chunk_idx: int,
offload_key: OffloadKey,
) -> None:

"R FEAS offloaded chunk BB KV 4 payload, "
if not self.self_describing_enabled:
return
if group_config.sliding_window_size_in_chunks is not None:
return
meta = self._build_event_metadata(req, group_config, chunk_idx)
# *ARBE: EEEZ4A active_residencies EE EI{X CPU ByfhF,
# 2B/ EN STORAGE BEMIRS,; XBEEHIBREEHRSA.
if existing := self._pending_event_metadata.get(offload_key):
meta.active_residencies.update(existing.active_residencies)
self._pending_event_metadataloffload_key] = meta

def _take_removed_event(self, event: OffloadingEvent) -> Iterable[KVCacheEvent]:
"3 removal E4ENEA BlockRemoved, HERE—XRBEESREEE, "
locality = event.locality.value if event.locality is not None else None
by_group: dict[int, list] = {}
for key in event.keys:
# B pop KA get: —NEEWBRAREFHMNTNE ZHTHRE
meta = self._pending_event_metadata.get(key)
if meta is not None:
group_idx = meta.group_idx
by_group.setdefault(group_idx, []).extend(
maybe_convert_block_hash(h) for h in meta.block_hashes
)
# REBERAELEXNRE (medium, ownership) IEEIEEK
meta.active_residencies.discard({(event.medium, event.ownership))
if not meta.active_residencies:
#TREEEEHR, T EEMMRRE
self._pending_event_metadata.pop(key)
else:
# REIRER key: RERALEE / SMfTA (K PR KKah)
if self.self_describing_enabled:
logger.warning_once(...)

# E4¥% group #M3& BlockRemoved E4 (I ALIER)

tests/v1/kv_connector/unit/offloading_connector/test_events.py

MIRBLE: EAM test_secondary_stored_event_does_not_mutate_cpu_metadata 5 ¥k1b
test_reoffload_preserves_secondary_residency, &% record_store 5§



record_partial_store Pi%& re-offload B&42, FHi&ft CPU removal EikiB R EHKI=,

@pytest.mark.parametrize(
("record_method", "position"),
[("record_store", 0), ("record_partial_store", 4)],
)
def test_reoffload_preserves_secondary_residency(record_method, position):
# ik R — key WL STORAGE N + custom VABIEE (removal_expected=True)
tracker, req, group_config, key = _lookup_chunk()
[stored] = tracker.take_events(
[
_stored_event(
[keyl,
Medium.STORAGE,
ownership="custom",
removal_expected=True,

)
# BX offload B CPU (record_store  record_partial_store) ,
# BRI THEBEALSEZEER N STORAGE 128
getattr(tracker, record_method)(req, group_config, position, key)
assert tracker._pending_event_metadatalkey].active_residencies ==
(Medium.CPU, None),
(Medium.STORAGE, "custom"),
}
# STORAGE 9 removal REBKRYTEHCHITHE,
# THRFENEHRE %L CPU BB ESER
[removed] = tracker.take_events(
[_removed_event([key], Medium.STORAGE, ownership="custom")]
)
assert stored.token_ids == [1, 2, 3, 4]
assert stored.ownership == removed.ownership == "custom"
assert key in tracker._pending_event_metadata

viim/v1/kv_offload/base.py

A OffloadingEvent #3E removal_expected FE&, TEA store-only NEA% removal BTy
1B, Bk pending_event_metadata TERIEK; BEARIKITEIEED AR,

@dataclass
class OffloadingEvent:
keys: list[OffloadKey]
medium: Medium
# True if blocks are removed, False if stored
removed: bool
locality: Locality | None = None
# ORBAEFRIR; None &R primary (CPU)
ownership: str | None = None

# I FEL: % store BHRTSERKLERM removal F4,



# store-only "B (40 FS. X% %6 F~&&H BlockRemoved,
# 1R3F False T8 %03 B ¥ S BOTHKIELIRIE K,

removal_expected: bool = False

N
IO E SR AN IEMME / R1T e, 48 orozery 21 :

1. record_store BEZSKIEBWE%: orozery 5| A Claude B9 #r#E8H: "record_store
overwrites the whole metadata entry, which resets active_residencies back to the
CPU-only seed. If a key already tracked as STORAGE-resident is re-offloaded to
CPU, the STORAGE residency is forgotten." mkhazraee #iAFBEE (commit 8cdac81)

B EAN R T X HER

2. store-only MRS HRITCHIELIRIEK . orozery F8H : "Some tiers are store only (e.g.
FS and OBJ). i.e. they don't emit BlockRemoved. This will cause the
_pending_event_metadata dict to grow indefinitely." mkhazraee f#&FiZitERE: Faeh
#XE SecondaryTierManager EZ#3 K& manager-to-tracker &R, H
OffloadingKVEventsConfig 2 BN TTAR 2 Z &N, EEFEAE OffloadingEvent £
¥} removal_expected F B, orozery #EZFIFENGEIRI: "Adding per-event flag is
fine for now. We should follow-up in making it a tier property."

- record_store % active_residencies §3 STORAGE 3 ¥ %% (correctness):
mkhazraee HAR R #HXBEE (commit 8cdac81) : record_store 5
_record_partial_tail EE ZRIEFH LA active_residencies, #F4h 7
test_reoffload_preserves_secondary_residency & & M 5813,

« store-only MEA~ 4 removal FETEIETLRIEK (design): orozery #EZ [aitH £HE
W follow-up: "Adding per-event flag is fine for now. We should follow-up in making
it a tier property."

PNSESE-A

R TERREFESHEGRIAIEXENSHKEE:

- {K#i removal_expected IE#IRE : active_residencies HIEE BRI B L2 IEH
% E removal_expected, EFRMNRERA~E removal HIRAF True, TTEIETIFRET
FRIEK: URIEAALTLELEAM, orozery BHRERELEE " BB " AN tier
Bk

« EMHRIBXEE: CPU removal REMBVEZE TEIE, JMEREFEERB "removal BIE
" WIBITA, £WEF| pending_event_metadata £ RABRTK,; EHIRFAZLAE
, 18 key BIEEEHEEH 2% payload fadE placeholder, 17X E 5 78R IR
HALIE X B R .

- MIRBERR: ARRFERTNR, REEZELLENR (0 FS/ L F6M + CPU) 8
SRBPREMR, removal_expected HIERRERMERBESNTRA A, EWEEERRIL,

- B HuBERELERA KV cache events BFF & self-describing events B offload
EZ: BETEZNFRIEE T BlockStored / BlockRemoved E4 payload (token_ids.
block_hashes. ownership) H&BMA GAFFHEB, X CPU BIEEHEITAR



% (discard E&EENZEN pop) . MERME, XZ KV offload FHER M " %
(medium, ownership) BRI B A GRAR " EHAKN—F, RELIE removal FHAWKSH
tier BMEIT T EM,; API BEEAXFTIEERIA False BITEFE, MEFRS.

« REEATIE: ZNRITEIEXTE | /K removal_expected EEFIRE |, Gk inB|uk £ RN
15

RERIREE

« PR #52067 [KV Offload] BIE E4&132 %8 (PR body {&K#%i#= ) : PR body A FA
Depends on PR #52067, A PR #EH offloading FH&FaEAZ LT BEZNREEIE X,

« PR #54284 [Bugfix][V1] Keep an encoder cache entry until its last occurrence is
freed: A—2 " THRFPERBIARE—NDIINABK " WEGRPEREMBSE, L v BFE
TETE A G PE R — R EIR PR A 5| AT BB K

« PR #51358 [Bugfix][Mooncake] Save exact Mamba boundary states: [FEJ& offloading
EHEABERFEHRESL, BESHARERIBININRETE TS, SARAPREE
offloading scheduler / event i&X £ T X,



