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« —AiE: KV HEESHE ownership FEURXSEM4FKIR

- WESME: ERRERIE, ALHE kv_events.py 5§ offloading/events.py HIELERKSN: &
B~ T msgspec Struct FHMIX EMERTREYT BHUTZEEN FROAMEFEE + hash A
A+ ERBZRBE + MRBTE) |, WERT ZME NG BFEMEN review B3R, EING
& #52068 (EHTHIBREINRLAIRE) 5 #48281 (ownership TTHIEITERL) —#e
i, REE SEEIRAE KV offload FLHAA BRI AL

THRES B

PR body BA#%EA B8y : Add optional ownership information to KV cache events so
events emitted by a KV secondary tier can be distinguished from framework-owned
events, Bl KV B REZEXELBE (primary tier) 5ZKEE tier KMNEH, BET
THBREL IR tier IR / BIRITRIR Y RAER EBRZIT A, Change72 TR FHINXE
#48281 HiHibHY ownership TTHIBRE L% H; orozery ME KA AL ownership B9IE X
EBRERRAFE, EREEMEE FEMENRT docstring FHHEH #53624 BEIFHSE R
Blo

IR
SIS AEN, 2REREGDRFEYT REEE:

1. B4MIXFE (vliim/distributed/kv_events.py) : ¥ BlockStored 5 BlockRemoved #
N msgspec Struct EH3E ownership: str | None FE, docstring #tEAA “Secondary
offloading tier identifier, if generated by one”, None E£RIEZE primary tier; [EIEHE
NEB  hash__ AN ownership, £ KVEventAggregator £F Counter IR & REH X 4
FRRIREIE— block E4,

2. BEHRERFE (viim/vl/kv_offload/base.py) : % OffloadingEvent dataclass 3&hn
ownership: str | None & (BRiA None) , fEARIRAE BIEAN OffloadingEventsTracker
HRBEHRE, RBEEREEARL,

3. E4ARKZREE (viim/distributed/kv_transfer/kv_connector/v1/offloading/events.py)
. OffloadingEventsTracker B =& B F4 R ERI1R £ ERBE event.ownership — E%®
BlockStored. FT7t#3ErtEY placeholder BlockStored (_placeholder_stored #73g
ownership 2%k) . WX BlockRemoved; _OffloadEventMetadata B docstring [ &



#TH medium 5 ownership ¥ 8 OffloadingEvent # %,

4. MRELE (tests/v1/kv_connector/unit/offloading_connector/test_events.py) :
_stored_event 5§ _removed_event BRI ownership $3K;
test_secondary_stored_event_does_not_mutate_cpu_metadata Wi = EEEBERTET
¥IEETE; test_take_events_groups_removed_hashes_by kv _group Wi &% group o-4R
B ownership RAEARE,

TEEBREEKRF), AEFINMNGAFELEE,
R

« vlim/distributed/kv_events.py (#£3k E4IX; £ 5| source; FER core-logic; 5
BlockStored, BlockRemoved) : FH4MiX#Z X4 BlockStored 5 BlockRemoved #73%
ownership FEHIHMAN hash, BEAXZTENMNEZ A, EEFER"M KVEventAggregator
HEGHEES THHETE TR,

« vlim/distributed/kv_transfer/kv_connector/v1/offloading/events.py (1R EfF3BER; £
Bl source; £ core-logic; &5 OffloadingEventsTracker, placeholder_stored,
_take_stored_event, _take_removed_event) : B4R SBE ARSI
OffloadingEventsTracker ¥EIE% BlockStored. &1 BlockStored. BlockRemoved =%
812 E3B OffloadingEvent.ownership RF£3%E1£ 3| KVCacheEvent, ZACRINEER IE£ K
BRAD BR1Z

« vliim/v1/kv_offload/base.py (#1k EEHEIE; K5 source; £ data-contract; &5
OffloadingEvent) : ZEAE5EEEEIIRL: OffloadingEvent dataclass 3% ownership F,
R E S EMHANEESNBIRERAY B A

. tests/v1/kv_connector/unit/offloading_connector/test_events.py (iR B oMK ; 355
test; KA test-coverage; 5 _stored_event, removed_event,
test_secondary_stored_event_does_not_mutate_cpu_metadata,
test_take_events_groups_removed_hashes_by kv_group) : BEBEETTMR: IE
ownership ¥ store/removed F#4H#ZEE 51 group HANKNERE, BARMIY EBH
=3 PR,

X5 placeholder_stored, _take_stored_event, take_removed_event,
BlockStored.hash, BlockRemoved.hash

RPERAD B

vlim/distributed/kv_events.py

E 4IRS BlockStored 5 BlockRemoved #7138 ownership FEIH M hash, B&
REBWNINESSR S, HEPM KVEventAggregator BIE4EE L Tl & T PHR M,

class BlockStored(KVCacheEvent):
# HREEH: R X block hash 5 KV cache spec o,
#ETHNIOEBZEEZE block hash X2 BB group 2. &,
block_hashes: list[ExternalBlockHash]
parent_block_hash: ExternalBlockHash | None
token_ids: list[int]
block_size: int



"“"Deprecated: use “lora_name” for KV block key hash.
Retained for backward compatibility.

lora_id: int | None

medium: str | None
lora_name: str | None

""Extra keys used in block hash computation, one entry per block in
block_hashes. Each entry contains MM identifiers, LoRA name, cache_salt,
prompt embedding hashes, etc. for that specific block. Exposed for external
KV cache consumers to reconstruct block hashes.

extra_keys: list[tuple[Any, ...] | None] | None = None

"""Store events carry cache-spec metadata so consumers can classify and
filter groups as they are learned. Remove events only need group_idx+hash.
group_idx: int | None = None

kv_cache_spec_kind: str | None = None

kv_cache_spec_sliding_window: int | None = None

""LOCAL or REMOTE relative to the publisher; None means unspecified."""
locality: str | None = None

# PR #52067 #7138 : MRREAMIZEMHH —KEE tier; None ERRAEZE primary tier,
ownership: str | None = None

def __hash__(self) -> int:
# ownership A hash: REXJRBIE— block & KVEventAggregator #
# SEAAFTREMF, AfAVFRER A 25 st g,
return hash(
(
tuple(self.block_hashes),
self.parent_block_hash,
tuple(self.token_ids),
self.block_size,
self.lora_id,
self.medium,
tuple(self.extra_keys) if self.extra_keys else None,
self.group_idx,
self.kv_cache_spec_kind,
self.kv_cache_spec_sliding_window,
self.locality,
self.ownership,

)

vlim/distributed/kv_transfer/kv_connector/v1/offloading/events.py



EHAEREFEENZOTZIL: OffloadingEventsTracker ZEIE® BlockStored. &t
BlockStored. BlockRemoved =442 L3 OffloadingEvent.ownership RAEZEEE|
KVCacheEvent, ZARThHEER IE 4 B RS EER

def take_stored_event(self, event: OffloadingEvent) -> Iterable[KVCacheEvent]:
# THIERIEL. Rl FEAMAEER| eviction T4,
# XA BlockRemoved A8t EBIMEEH hashes, BB parent, key IfF B H.
locality = event.locality.value if event.locality is not None else None
for key in event.keys:
meta = self._pending_event_metadata.get(key)
if meta is None:
if self.self_describing_enabled:
# 3E full-attention 4= promotion & primary-tier ML F| it
# BTHHARR, REERIFLAE EUEH,
logger.warning_once(
"OffloadingEventsTracker: no event metadata for "
"offload key during BlockStored emission; emitting a "
"placeholder payload."
)
# S ESRFEFEE ownership, fRIE=R tier ELETTPHR,
yield self._placeholder_stored(
key, event.medium, locality, event.ownership

)

continue

yield BlockStored(
block_hashes=list(
maybe_convert_block_hash(h) for h in meta.block_hashes
),
parent_block_hash=(
maybe_convert_block_hash(meta.parent_block_hash)
if meta.parent_block_hash is not None
else None
),
token_ids=list(meta.token_ids),
block_size=meta.block_size,
lora_id=meta.lora_id,
medium=_MEDIUM_TO_EVENT_STR[event.medium],
lora_name=meta.lora_name,
extra_keys=(
list(meta.extra_keys) if meta.extra_keys is not None else None
),
group_idx=meta.group_idx,
kv_cache_spec_kind=meta.kv_cache_spec.kv_cache_spec_kind,
kv_cache_spec_sliding_window=(
meta.kv_cache_spec.kv_cache_spec_sliding_window
),
locality=locality,
ownership=event.ownership, # EEE4XIR



def _take_removed_event(self, event: OffloadingEvent) -> Iterable[KVCacheEvent]:
# 3% kv group 4R, #H manager batch B4R group_idx X ; TTHIBE®ZIESE,
locality = event.locality.value if event.locality is not None else None
by _group: dict[int, list] = {}
for key in event.keys:
meta = self._pending_event_metadata.pop(key, None)
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
)
else:
if self.self_describing_enabled:
logger.warning_once(
"OffloadingEventsTracker: no event metadata for "
"offload key during BlockRemoved emission; emitting a "
"placeholder removal."
)
group_idx = get_offload_group_idx(key)
by _group.setdefault(group_idx, []).append(
maybe_convert_block_hash(BlockHash(get_offload_block_hash(key)))

for group_idx, hashes in by_group.items():
yield BlockRemoved(
block_hashes=hashes,
medium=_MEDIUM_TO_EVENT_STR[event.medium],
group_idx=group_idx,
locality=locality,
ownership=event.ownership, # #MREHRAEEERIR

)

16 A 4
Review it & RN B RN 5 T BNAE

« orozery 18 HIXE R TTIEIEAE ownership B & X 5 BEBME: just looking at the code
it is not clear what "ownership" means and what are its possible values. Only
#48281 has some context, though I still think is lacking. Can we add some
comments to the code to make this self-explaining? E&MEE
BlockStored/BlockRemoved N7 T docstring, FEIN #53624 2 EAFHR051,

SEBRNMRLAE: orozery BERIE # 5EFLH%—BKH """ docstring FREFE LY (RRMEE
locality BPERBRALE) , 1EERMRE (group_idx FIHFZERANE # BIBREXKRTH)
, MAESZH—AE, HETRAET BlockStored 2 FEBERINF o



SEEERXAEFERZ IR ‘Comment reordering” commit 552124 E, &4 orozery [H
£ LGTM. Thanks @mkhazraee! 3 approve,

« Ownership FEIEXRER, T EF (documentation): ¥ BlockStored /
BlockRemoved Exb% docstring: ownership =& &%k tier #r1%, None & R primary
tier,

« FEOIBRMGE— (docstring 5ALE)  (style): 5—A docstring A&, FBAFFEL
% ; BlockStored FEIFRFIMF 2 AE,

PNESE-A

o RS

1. B4 hash X ZA: ownership 4 BlockStored/BlockRemoved 8 hash,
KVEventAggregator K&t Counter 4tit B worker /& HEHARE", FF—3F
38 block ZEAR[E worker EWARITAARE ownership, BEKWKIFL; 12 ownership 2
tier ZAIR, @R—3K, LFRRFRAK,

2. FBA LA M KVEventBatch 1 msgspec.Struct B omit_defaults=True, ¥FE&
BRIA None, IBRRAHZEATIEE RSN, BTREREY E; (EEFIMNKR KV cache
HREZBEA BN T EFERSRMTRRE, "REESFTFE,

3. BEARTE: GPU TREZNEHLE A RIZE ownership (fRFF None) , HAIRA
offloading BRI FEL, EREETEXHEZNK tier ZIENRIR, BESL tier o
BE R,

4. MRERE: (XAEBTNREBEEZBEE, KEBEE KVEventAggregator X ownership <[
EHNREITA, BNEENR,

« B BUSEREEFE KV #HEREHTFARE (viim/distributed. viim/v1/kv_offload) :

« X0 / MR KV cache E B #E: BARITIERIBANR, TIRHLIEREEH secondary
tier BEMH, XRBELS tier KV cache 1RIMFE4ETE A9 A,

« SHHELEAER: GPU EBRZREMHLRE (ownership A None) , offloading BRI2E# B 5hiE
wWRIR, ATATRMMERA

« EFA: BT —NEHDIREAGRET BRER — FETRIAMETE. S hash,
EAERBAZEL, RPETNREE, EEAEMUTHRETETEEER, PREE: K
B, MPCHRE TR FE, ELHEIAMERE,

« RFQARIE: EHMINFET B, hash BXEE , REBLEETAZRYE , MAEBERE

PRI

« PR #52068 [KV Offload] Preserve KV event metadata until final residency removal: 5
AR PR g2 R =AN X (offloading/events.py. test_events.py.
viim/v1/kv_offload/base.py) , B E—IhRELMRIBERSY: LRIEEHTEHIEEEERAIR
&, BELE ownership,

« PR #52912 [Bugfix] [KVOffload] P2P tier declares REQUEST_LEVEL on the producer
leg: RJ@ KV offload tiering F& %, % P2P tier Wt 5B, 5 ownership Hl&l3LFE
IR T % tier KV HEHIHAIMNIIEHR KX 25 RE,



