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5] test; KA test-coverage) : ¥ partial tail MIRERIAB B I N R A self-describing
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« docs/features/kv_offloading_usage.md (&3 TheEX#Y; 25| docs; ER
documentation) : [E# E#1 self_describing_kv_events B2 Ei%EH, *M% partial
recurrent tail BIEHIEX, RIEXHEESEZI—Ko.
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vlim/distributed/kv_transfer/kv_connector/v1/offloading/events.py

SIS #1138 record_partial_store. record_partial_lookup. _record_partial_tail =
ANFIR, SEEX partial recurrent tail B hash X5 T8kiEMME, EEMREHEE NN XEINT,

def record_partial_store(
self,



req: Request,
group_config: "GroupOffloadConfig",
boundary_tokens: int,
offload_key: OffloadKey,
) -> None:
"""Snapshot metadata for a newly stored partial recurrent tail."""
# 5 record_store £#F—3X: sliding-window ARE R B RREH,
# EE legacy HUFRE
if group_config.sliding_window_size_in_chunks is not None:
return
self._record_partial_tail(req, group_config, boundary_tokens, offload_key)

def record_partial_lookup(
self,
req: Request,
group_config: "GroupOffloadConfig",
boundary_tokens: int,
offload_key: OffloadKey,
) -> None:
"“""Backfill metadata for a partial recurrent tail lookup hit."""
if group_config.sliding_window_size_in_chunks is not None:
return
# REBESRKEIN: store EADEKHTEEML, BR lookup 1RRKE ERIEBEIE
if offload_key not in self._pending_event_metadata:
self._record_partial_tail(req, group_config, boundary_tokens, offload_key)

def _record_partial_tail(
self,
req: Request,
group_config: "GroupOffloadConfig",
boundary_tokens: int,
offload_key: OffloadKey,
) -> None:
"""Build metadata for the valid prefix of one physical cache block.

partial recurrent tail 53R hash # R L. [EMIEBEKRE #,
B RERYESRE S B AR R Z 88 hash 5§ token, RHRFIRZR,
if not self.self_describing_enabled:

return

tokens_per_hash = group_config.tokens_per_chunk // group_config.hashes_per_chunk
# BR—BERE: 4 boundary MEIFEERILEY, boundary B & token
# ANIRENEER T — MR, EMA (boundary_tokens - 1) ZAI chunk &5
chunk_start = (

(boundary_tokens - 1) // group_config.tokens_per_chunk
) * group_config.tokens_per_chunk



first_hash_idx = chunk_start // tokens_per_hash
last_hash_idx = boundary_tokens // tokens_per_hash
# U TS RBOR A A RIE boundary A hash X773 #R
assert chunk_start < boundary_tokens

assert boundary_tokens % tokens_per_hash ==
assert last_hash_idx <= len(req.block_hashes)

# 55%% chunk AR, partial tail RERYIEIE S B A2 R 2 88 hash
maybe_block_hashes = req.block_hashes[first_hash_idx:last_hash_idx]
block_hashes = tuple(

block_hash for block_hash in maybe_block_hashes if block_hash is not None
)
assert block_hashes and len(block_hashes) == len(maybe_block_hashes)
# R hash AKX BB — hash, HEFEEERE hash &
parent_block_hash = (

req.block_hashes|first_hash_idx - 1] if first_hash_idx > 0 else None
)

assert first_hash_idx == 0 or parent_block_hash is not None

lora_id = req.lora_request.adapter_id if reqg.lora_request is not None else None
lora_name = req.lora_request.name if req.lora_request is not None else None
self._pending_event_metadata[offload_key] = _OffloadEventMetadata(
block_hashes=block_hashes,
parent_block_hash=parent_block_hash,
token_ids=tuple(req.all_token_ids[chunk_start:boundary_tokens]),
block_size=tokens_per_hash, # Z43#% hash fERIR, BK/IER tokens_per_hash
lora_id=lora_id,
lora_name=lora_name,
extra_keys=None,
group_idx=group_config.group_idx,
kv_cache_spec=group_config.kv_event_group_spec,

)

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

TERBENS: £ _lookup 4 EBEYS build_partial_tail_store_jobs %= BZEASMHILE
, R supports_partial_tail X B RREAZER LML,

def _lookup(self, req_status: RequestOffloadState) -> int | None:
complete_hit = self._lookup_complete_chunks(req_status)
reqg_status.partial_tail_boundary = None
if complete_hit is None or not self.config.supports_partial_tail:
return complete_hit

local_tokens = reqg_status.num_locally_computed_tokens
complete_boundary = local_tokens + complete_hit
tokens_per_hash = self.config.tokens_per_hash

block_end = complete_boundary + self._partial_tail_block_size
# REA— IR E NE) hash R

max_boundary = round_down(



min(req_status.req.num_prompt_tokens - 1, block_end - 1), tokens_per_hash
)
if max_boundary <= complete_boundary:

return complete_hit

pending = False
# N &R R MAE R, BERRIMAEARGPHNLR
for boundary in range(max_boundary, complete_boundary, -tokens_per_hash):
boundary_pending = False
boundary_missed = False
boundary_keys = []
for group_config in self.config.kv_group_configs:
key = self._make_boundary_key(
req_status.req, group_config.group_idx, boundary
)
boundary_keys.append(key)
result = self.manager.lookup(key, req_status.req_context)
if result is LookupResult.MISS:
boundary_missed = True
break
if result in (LookupResult.HIT_PENDING, LookupResult.RETRY):
boundary_pending = True

pending |= boundary_pending
if not boundary_missed and not boundary_pending:
# RAFTR AERE R R R o B3R B #R TR,
# 1R/ 4 BlockStored/BlockRemoved 44 hash 5 token 12 &
for group_config, key in zip(
self.config.kv_group_configs, boundary_keys

self._events_tracker.record_partial_lookup(
reqg_status.req, group_config, boundary, key

)
reqg_status.partial_tail_boundary = boundary
return boundary - local_tokens

if pending and complete_hit == 0:
return None
return complete_hit
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key; 7E& VL boundary keys % &% 52,

3. tiering B & RSHULIEN: Change72 B Codex A ——%&—4H HIT fam—4
MISS/RETRY, ready AMTEIEFRESM backfill, H promotion/removal B4 B &
MR E,; ZRBAYHEF SR ERME, ZIXFE lookup fEFFARIETEESNA HIT SMEAR
follow-up, YEE R "It feels more natural to only record self-describing metadata
when all groups are HIT", FEFREIRE,

« sliding-window 5P RLERFEMR— 2 (correctness): TESMNE /N A B R
sliding_window_size_in_chunks #&%&, AWIRRE self_describing_enabled 571,

. lookup 4 ETE A BEMER boundary key (performance): /& A boundary_keys %1% 5%
%, dBEFAKE. aFEEERERA,

- tiering JB& HIT/MISS B ready ATCEHIERER (design): 1EE AN REFTAEHR HIT B
EXBRMRATIHREEBE R, FAERETNRE, RERKBE,
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1. BrEhett: record partial_tail RE =% assert (boundary_tokens %
tokens_per_hash == 0. last_hash_idx <= len(req.block_hashes). first_hash_idx ==
or parent_block_hash is not None) , &K&IAAAMRIE hash AT, L]
supports_partial_tail 43R T blocks_per chunk == 1 58 —3 K/, REERITFXLEA R

(0 EAGLE/DCP %#F. ZHA/NBE) , TRETHAAKE.

2. tiering ¥4 1EMN: Change72 18 H RS HIT/MISS 3R T, ready Au#iEREBE, 48
% promotion/removal B4 E SMNF—— R MEGSHEA ERAME, E/RBEHFETRY
&R 3| ready A8 BEBREN,

3. RERIZFFEE: _lookup EEMERMXEEEEIZ, HTIE per-boundary B key UKE. zip /A
5 tracker XN (dict B + ¥1K) o ¥Rk CPU MI/INEME, BARRECE T boundary &R
TRKIGEERRKN, - P XMER OffloadingConnector + self-describing KV
events BIERE, IMREMEFREINERRII TEETRAAN partial tail 3= (hash 7%,
token S&E. parent hash. block_size) ; Mamba/SSM B/TARE, FELAUR, K
TIAEEE, AERNRKAEERE (BH self-describing) RAZAEERF—FX
¥R, K&K offloading connector R, R HEAM connector 52 WAE R,
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« PR #51161 [Bugfix][KV Offload] Handle chunked local attention in offloading

scheduler: E— offloading scheduler.py 8168 A%, R % partial tail 5§ chunked
attention %%,

« PR #49328 [KV Offload] Fix failed-load livelock by marking the lookup verdict as a
miss: KV offload tiering BT M A%, ¥ & lookup H|ES THIBRSH, 54K PR B
lookup EEEEIZRE R,



« PR #50344 [BugFix] Scope divergent hybrid cache hits to capable connectors: v1
scheduler + kv-connector RIBZE G 4T A%, 5K PR BIBAEH G A FAEMEX,



