PR #51840 ZEIRLE

vlim-project/vlim
[Bugfix] [TieredOffloading] : Return HIT_PENDING when KV promotion is triggered
& IFEHE: 2026-08-12 10:07

JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/51840

HATHREZE

- —AE: KV EFHRL B PKIRE HIT_PENDING, #%% ARSI

- EME: (EES RFC #51439 —#2fRik,. X2 —PNHANKEEBXIKEBE: A 1 /TK
SHEE RETRY ((XEFR#ZE) 5§ HIT_PENDING ((xEBERE. Mibd) MR, H4HiE
Ry 10 A EMIEIE, T2k 42 5%5F viim/v1/kv_offload/tiering/manager.py B

lookup() FREEEH, UK offloading scheduler 3+ HIT PENDING Y %322 T HE
ERAb.

THRES B

KEX RFC #51439 #5i, tiered lookup 2 FMEL: Phasel & KV ZEEHFET tier (n
os.path.exists()) , Phase2 #&# 3| CPU (0 os.read()) , RAREEMILI] CPU tier 7 &
HIT, IBSZIF =4 tier o H AL IRABTRE RETRY, 1 offloading scheduler 3t

RETRY Y43 ZE # Block location uncertain — does not count as hit. # Don't break:
keep scanning to let manager kick off async lookups., FREE%LIAR prefix L FrA B
/ ok key, XE#E OF Mamba (align="all") EHRAEZFNRERITILIBAIMER, RFC 5L
B N BIEYE: DeepSeek-V4-Flash 8192 token. blocks per chunk = 1 B disk—=CPU
lookup 3% 736 A key (2.74GB) , i1 CPU—GPU SZFrRE % 54 A, blocks_per _chunk =
4 BF 64 4~ vs 15 N, AR PR 2% RFC B —/NEHEE,

LI RE

1. EALEXCRE S (viim/v1/kv_offload/tiering/manager.py) :
TieringOffloadingManager.lookup() # primary tier képFE3¥ /A secondary_tiers, &
NEA tier.lookup(key, req_context); ¥ =2% tier 3RE HIT B, JRZE#HE return
LookupResult.MISS if not promoted else LookupResult.RETRY AL 5 M EFR
E FAR—ANREE, FECETFEARA.

2. Bfgeg (1 47) @ K% X # RETRY B&h HIT_PENDING, *#RER:
HIT_PENDING JEA®t# primary #{r in-flight B&/23RE (_initiate_promotion &3 EIE
ref_cnt = -1, [@ step WG4 lookup BRE[ERIZMEAL) , SEFHF A scheduler XIEEA %
Ba3E, EWILERED viim/distributed/kv_transfer/kv_connector/v1/offloading/schedul
er.py; RETRY MILRIREL =R tier B HIRE RETRY (MLEMIAHE) B3R, BIE
XA any_retry = True 2%,



3. MIRELE (tests/v1/kv_offload/tiering/test tiering offloading.py) : 4§ 8 &“lookup fif
EZIRABHILE M RETRY E#78 HIT_PENDING: test_promotion_from_secondary (#tE
#H) . test_failed_promotion_keeps_only _successful_blocks (#4k&WKIEFHA) .
test_lookup_does_not_report_async_delay_for_promotion (HAFRITAFEFIER) |
test_lookup_reports_async_delay_when_deferred_lookup_resolves (% =>X lookup H
RETRY % HIT_PENDING, H#HZERFKITAZE) | test_lookup_batches_submit_load_per
_request (FIEXRMEIRR submit_load) . test lookup_shared_block no_duplicate_pr
omotion (PR lookup %—iR[E HIT _PENDING B RIEX—K submit_load) .
test _reset _cache_clears_orchestrator_state.
test_tier_filter_allows_matching_secondary,

4. Cl B3F: B/ commit /& Buildkite CI #83385 4K (orozery #gH tests E6E) : &
—AN commit "fix tests" B EFU S/ Cl #83417 EMIAITL, orozery approve FE N

REEF:

« vlim/v1/kv_offload/tiering/manager.py ({3k #1# &3 ; 25| source; E A core-logic;
55 lookup, _initiate_promotion) : #Z:WMEE & lookup() =4k tier epFFH L # KV 2
FHEHRE HIT_PENDING M RETRY, ##R offloading scheduler Xt B & P3R4k 431
prefix Fih& T 18 0k A =] &,

. tests/v1/kv_offload/tiering/test_tiering_offloading.py (#3k EIEMIR; K5 test; LR
test-coverage; 5 test_promotion_from_secondary,
test_failed_promotion_keeps_only_successful_blocks,
test_lookup_does_not_report_async_delay_for_promotion,
test_lookup_reports_async_delay_when_deferred_lookup_resolves) : 8 &R KT = M
RETRY #tEE # 4 HIT_PENDING, BERAMA. FokK. #HEM submit_load. I
FHEE, reset cache. tier filter E2IAXEEZ, BARIEXEENE)IKE,

XBEME5 lookup, _initiate_promotion, test_promotion_from_secondary,
test_failed_promotion_keeps_only_successful_blocks,
test_lookup_does_not_report_async_delay_for_promotion,
test_lookup_reports_async_delay_when_deferred_lookup_resolves,
test_lookup_batches_submit_load_per_request,

test_lookup_shared_block _no_duplicate_promotion,
test_reset_cache_clears_orchestrator_state, test_tier_filter_allows_matching_secondary

KR F B]

viim/v1/kv_offload/tiering/manager.py

BB E & lookup() FE=2R tier dphH &L KV AR E HIT PENDING 4 RETRY,
fig ik offloading scheduler Xt B 4p IR LLATHE prefix FHhk TLIBIER A 2] 71,

# vlim/v1/kv_offload/tiering/manager.py —— lookup() =% tier AN % (BEE)
any_retry = False

for i, tier in enumerate(self.secondary_tiers):
if i == exclude_tier_idx:



continue
if not reqg_context.load_tier_filter.allows(tier.medium, tier.locality):
continue
labelvalues = self._metrics.tier_label(i)
start_time = time.monotonic()
result = tier.lookup(key, req_context)
lookup_duration = time.monotonic() - start_time
if result is LookupResult.HIT:
self._metrics.on_lookup(
reg_context,
key,
labelvalues,
result,
lookup_duration,
)
#IEE R ZR tier 4P HRFA B LR E HIT_PENDING,
# RRKV ZEBEHAE. REMKE primary #1b7;
# |HARALRE RETRY €1t offloading scheduler 2#| A
# NERAE, MNMBRLEEFHEES prefix FXEmED /
# Mamba FHRABEFHRLAL LR tier -> CPU K,
# 5% _initiate_promotion &3BlfE primary AL E ref cnt = -1,
# [E step NE4L: lookup S EEFEST in-flight (i,
promoted = self._initiate_promotion(i, key, req_context)
return LookupResult.MISS if not promoted else LookupResult.HIT_PENDING
if result is LookupResult.RETRY:
any_retry = True
self._metrics.on_lookup(
reg_context,
key,
labelvalues,
result,
lookup_duration,

if any_retry:
return LookupResult.RETRY
return LookupResult.MISS

tests/v1/kv_offload/tiering/test_tiering_offloading.py

8 ALMIAMT = M RETRY #E E#74 HIT_PENDING, BEIRAMAL. oKLk, HENL
submit_load. *£ZEBEE. reset cache. tier filter 4T XKIZR, BARIENZEHEYT
PRIE,

# tests/v1/kv_offload/tiering/test_tiering_offloading.py —— #EREFREAMR (BEE)

def test_lookup_shared_block_no_duplicate_promotion(self, manager_setup):

""[E— step NF/MEXK lookup B—3kBE, Rk —KIIEHA,

BER: F—AERE_K tier 4IRE RETRY R BNME



MEFRHE) , B=EKRZ primary in-flight #{L (ref_cnt == -1)

RE HIT_PENDING, B£/5: AEZL—A HIT_PENDING — 3R¥%E &

BHE. (REFML, BRBAERX prefix LERBEEHINZS lookup,

shared_block = to_keys([0])[0]

self.secondary_tier1.blocks[shared_block] = True

self.secondary_tier1.submit_load = MagicMock(
wraps=self.secondary_tier1.submit_load

)

ctx_a = ReqContext(req_id="req_a")
ctx_b = ReqContext(req_id="req_b")

result_a = self.manager.lookup(shared_block, ctx_a)
result_b = self.manager.lookup(shared_block, ctx_b)

# FOR lookup #F3R[E HIT_PENDING: #igmRE—MEAES,
# FAERXL BERLEEA S in-flight ERFE"

assert result_a is LookupResult.HIT_PENDING

assert result_b is LookupResult.HIT_PENDING

self._simulate_on_schedule_end()

# REAPKR lookup, submit_load REAA—K, BEFE—MERHLTX
self.secondary_tier1.submit_load.assert_called_once()
job_metadata = self.secondary_tier1.submit_load.call_args.args[0]

assert list(job_metadata.keys) == [shared_block]
assert job_metadata.req_context is ctx_a
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2 PR kB fork, Claude bot B review #E2H ("automated review is disabled") , %A
ZAT review Wit; W& FE Cl Bir5EX 40 E:

. orozery BN commit 89 CI (Buildkite #83385) JE®=: "looks like tests needs
fixing"——&E A lookup() REEIEXZE, test_tiering_offloading.py % &t assert
result is LookupResult.RETRY K& £2ER%&3K;

« EE LB A commit "fix tests" — XM EH 8 LB 538 A HIT_PENDING;

« orozery B CI (#83417) 3 retry kKK job G EE AN, EITEBEAIEXXS (
RETRY = L BERHE, F&5&THE; HIT_PENDING = AL BEREERMM) A
RFC #51439 HEFIIE, A PR HEXA, REFVLREBLEIN

« X X% : RETRY 5§ HIT_PENDING #9345 (design): 41 HIT_PENDING R&A‘RRABEXK
", RETRY (RIRBAEENERHTHA R, HFEH offloading scheduler TEXSN (
HIT_PENDING BEA &3EEE1Z)

« CI MR E £G5B E (testing): TEEUE =/ commit “fix tests” ¥ 8 &M= EF A
HIT_PENDING, CI #83417 EiE¥, orozery approve & Ao
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- QF&:

« B ARE RITHNKRE: HIT_PENDING 898 % A & viim/distributed/kv_transfer/kv_co
nnector/v1/offloading/scheduler.py., EKFIBIIZER B primary 4L in-flight B2~ 4
, BRENEZ R tier /A BIZFMIREE; & PR KRKa) scheduler, (KHHELA
HIT_PENDING %324, FHEMAL / P EIRMRRARRTM, FERKL
SWA 7= 510k,

c BT EETEETMN: BESE scheduler RRREBA DL HEIAREES prefix, X
Full-Attention A2 BAMAAIL; {BIR#E RETRY B & AR E S B WNHRIFE, &
P EEEERKE, FUE RFC B45%# QUEHME DRAMAZL) 2THE,

« EEXFAR: BB 11T, 8 MR = 2FENF,; N FEREEXZAMmMIENR
W, FF Kk CPU/GPU & gEE. CUDA graph, iRHARRD SRR,

- XA/ A% TieredOffloading BIBREEZE T, BEMED / Mamba £35RMT
B —CPU #5557 ¥ lookup (RFC 238~ DSV4 8192 token 5
disk—=CPU lookup TN 736 XEZES5LFRERER—K) , B offload R 5HEW
B HFEo

« XtHEIBA: A RFC #51439 “Tiered Lookup Resolution” &% ZE FE—/1EX EFR21E
——HIT_PENDING BABA M E#E. Mt BETETHMAMEERMRM (iR
AIZ1EE#)

« UUSEE: 1X v1 TieredOffloading B&42 (vlim/v1/kv_offload/ 5 offloading scheduler)
, MHECERTEEY R,

* REEARIE: BOBATE | MAEXRARE |, BRATRAEETAKE , IR TEEE
R

KERBKL

« PR #51749 [Bugfix] Generalize KV block zeroing to AttentionSpec: RJ& vlim/vl KV £
FAZGEEIR, 54 PR —#HEKRE KV ZF LG AEEX (in-flight #4L. FP8 BEKIBLK
) . ATRAR—EFF M,

+ PR #51612 [4/N][KV-Cache Layout Refactor] Promote local KV cache specs via a
class-changing replace helper: KV cache E£aERIEEM A FH—IF, 5

TieredOffloading R4t v1 KV cache A&, B4 KV #liE / 2 BLRBEIESH 54K PR B9
lookup & XJE3t 5 4 X B,



