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PATHRE

o —A)iE: B KVCR ZRENBMERMBHEANL 5 CI

« WESE: BV, X KV offload / tiering A EIFESITERE B X =K tier EEL
LA, & PR 2BIFHMEM: FrameworkPinAdapter B 7 {4/ R A KN 5
pin ERZEBE S| T tier BIERESAEL (pending — process_pending —
release_pin — take_pin_job_results) , _VlimKeyAdapter B R T key XX [ &% Bt4nfa &k
2 group £E 5 int/bytes AP EAE RN, build_metric_definitions B T WL 5 ERE
FRFFAN VLLM fp & =], DBt E S B S ANRITRE . H—, JEMEMEA + MR
importorskip B[R FALIEHEER; H—, KVCR EX (router hint. KB&. RRE) 2IF
SPEMR AR, E=, CIEZ v0.1.0 tag Mk @main BN EERE, MR AGHEEME
BE SR L g TERE, TTIABRIE, REAERAREZRT, BINEIN reviewer BIHIT—
T install-kv-offload.sh B uv pip uninstall BI85, UK _resolve_pin #IRE 2% 89N
e

THRES B

PR body BA# B ArZ [Add an in-tree adapter that exposes KVCR as a vLLM secondary
tier] , FBEXIFEZAR: vLLM contains the factory registration and the translation
between its secondary-tier interface and KVCR. KVCR remains an optional external
package and owns the underlying storage, transfer, and policy implementation.
Request-provided routing metadata is forwarded without making vLLM responsible for
its semantics. BI{ESMR KV ZFAZNEALE— R AN K tier FEHFNFE, FFELE
KVCR BB X F 533 vLLM, % PR #EBE #52067 5 #52068 2 L, BT KV offload 4
BB ANELS, TPFMEXGEMT REAR: orozery R [change the unit tests to
be skipped in case kvcr is not available] A% [Let's pin a specific version instead of
@main] , AIAEA TILTEKBAEE CI, FEEANTE% mutable 2% RS 88X,
& (coderabbit 4,4 CWE-494 127 RN &)

SCIN AR AR
SLELETHRAR, DR — M AR BB — ETHANMEER — MR — Cl BEl AT
1. 33T (1BMmmzEk) : viim/v1/kv_offload/tiering/factory.py 8h0% 5 NAE tier:

SecondaryTierFactory.register_tier("kver", "vlim.v1.kv_offload.tiering.kvcr.manager",
KVCRSecondaryTierManager"); get_tier_class 434 importlib.import_module +



issubclass &%, RABEE BRI type: kver TS EIE import /MERE, i
viim/v1/kv_offload/tiering/kver/__init__.py ({XFRIEL) fEEEBWCHMT T8, X—F
WRE T REZIE KVCR BT EAZEM, WRE TIEMBRFIWERIACI BREE.

2. MEAREL BB R SR (viim/v1/kv_offload/tiering/kver/manager.py B9
KVCRSecondaryTierManager.__init_) :

- KBRAEMNT resolve_policy: WE fifo / Iru / g3_fifo / g3_Iru B&TH] KVCR #
FIFOPolicy / LRUPolicy / G3FIFOPolicy / G3LRUPolicy; HMLFAME ., &
resolve_obj by qualname fBMTH AR Z KVCachePolicy F2&, F N ValueError /
TypeError,

« B8 —EME: kver_service_socket_path 5 compatibility_digest R4 H (RRE
# ValueError) ; router_capabilities &M% _REQUIRED_ROUTER_CAPABILITIES

(Bf ROUTER_HINT_CAPABILITIES) , &N ValueError, #RIETERREE B T EKIE REAR
KVCR IERE %,

« KV events —3 M : events_enabled 5 self_describing_events. secondary_g2_slots.
kver_service_socket_path, g3 BAEWE RNRE, #%R vLLM 5§ KVCR EB =4 F—
RHIREH,

« 3T 4%\ (control_host / control_ports / control_advertise_host /
eager_ctrl_connect) &AM DP rank 3%#F3% 0, KVCRGuardConfig 8§ guard_index
[E25 A data_parallel_rank_local, pool layout 2B E tier B _primary_row_stride;
local_dram_backend / remote_fw_dram_backend / g3 # &%k KVCR #
KVCRBackendConfigs (G3 BIFRF 124 Path 343 G3O0ptions) o

3. STATHA X R 3E BT :

« BN _VlimKeyAdapter.encode RiFE® bytes (FN TypeError) ; decode 3t
get_offload_block_hash + maybe_convert_block_hash & vLLM 8 OffloadKey (&
group %) JEE block hash, FERRFE VLLM_KV_EVENTS_USE_INT_BLOCK_HASHE
S iRME int 3 bytes,

« pin £ 4 #A: _FrameworkPinAdapter £ KVCR B request_pin / process_pending /
poll_pin_results / cancel_pin_request EA&IFKE tier B9 on_new_request —
lookup (RERE LookupResult.HIT) — create_store_job — & key #qi&
MemDescriptor — on_request_finished BZEIERE S AR ; KT H key YL None
S, pin_handle 1243 kver-job-{job_id} 3E12E| _pin_jobs, release_pin Bk E X 3h
9 JobResult, 5% —7# logger.warning /5iR[E None, 7[R H 7 #bsE,

« 3845 build_metric_definitions & extra_config["enable_telemetry"] ¥4l
_kver_metric_definitions() B _vlim_metric_name (vlim: BI4%) 3B KVCR B duration
/ bytes / blocks / state ¥&#rBEET A VLLM B9 OffloadingHistogramMetadata /
OffloadingCounterMetadata / OffloadingGaugeMetadata 35 B labelnames,

4, MRBELE: tests/v1/kv_offload/tiering/test_kvcr_tier.py B pytest.importorskip("kver")
Fr3k, H RecordingKVCR #1123 submit_hint / discard_hint / deliver / deposit /
poll_completed / get_stats, #H monkeypatch.setattr(kver_manager, "KVCR", ...) 5§
ZmqPeerControlChannel B#tE S5 H,; B E DP rank 3 A3%EF. G3 B, hint R
HiEEERE discard_hint JE3E. #BAFIE group #T&. descriptor sk (



_primary_base_addr + chunk_id * 16) . telemetry. policy 3%, ;LTRSS drain,
tests/v1/kv_offload/tiering/test_factory.py By CI sentinel
test_pre_registered_tiers_can_be_imported &/ registry, X tier_type == "kvcr" A
find_spec("kver") is None Bf continue, 34T TKVCR is an optional external
dependency] &,

5. ClI BE&: #3¥ .buildkite/scripts/install-kv-offload.sh——CUDA_VERSION A& it E #
exit 0; &N uv pip install —system "kver @ git+https://github.com/ai-dynamo/kvcr.git
@v0.1.0", HIZE uv pip show --system nixl BARAS, #3X nixl-cul2 / nixl-cul3 &%
nixl-cu${CUDA_VERSION%%.*} EERARA wheel, R#F5%%& CUDA runtime ILEZ, .
buildkite/test_areas/misc.yam! B9 V1 KV Offload] {EA#&EH v1/kv_offload.
v1/simple_kv_offload Z BIHENIZHA, THBLHRAEIE KVCR ZESE
install-kv-connectors.sh ##gM@ @main, AT HB B AFEER| v0.1.0 tag.

REEF:

« vlim/v1/kv_offload/tiering/kvcr/manager.py (#3k $1EEBE; X5 source; A
core-logic; 5 KVCRSecondaryTierManager, KVCRSecondaryTierManager.init,
KVCRSecondaryTierManager.build_metric_definitions, _resolve_policy) : EAN PR 8%
R: 635 fTHMHEERLE, ABKBMENT. REMZE. BS5ANGHMATEIE. pin £ ALK
BS5#EArTiEmRS, BRESAA KVCR TAS XBIE F &,

. tests/v1/kv_offload/tiering/test_kvcr_tier.py (A3 EHMR; K7 test; XA
test-coverage; 5 _op_entries, _StubControlChannel, RecordingKVCR,
RecordingKVCR.submit_hint) : 544 fT#35 %M, F RecordingKVCR HEIEEE R 5 E5L
tE4fRAE, BEEERZF. hint &, BAEM. descriptor #idk, telemetry. KE&S5 drain
, EFRMEEAMWT R E XY,

« vlim/v1/kv_offload/tiering/factory.py ({3k — R EMEE; 225 source; LA core-logic;
&5 SecondaryTierFactory.register_tier) : —#& tier ByrE—TMA D, F3E kver —4T0F
MRE T % tier BEBWEE LI, HWRERZE KVCR BEEZL (1M import) .

« vlim/v1/kv_offload/tiering/kver/__init__.py (1R EFEERE; £ 5| source; ER
package-layout) : FIGFEEFZE ((RIFTIEX) , & KVCR FHEEFE5HE tier BB AL
WL ERET, ~AFYLEE,

. tests/v1/kv_offload/tiering/test_factory.py (#E3k EEMR; 25| test; LA
test-coverage; {45 test _pre_registered_tiers_can_be_imported) : CI sentinel EZ#k
WNRZEDN kver, BN THRBSIET SFHNRAET KVCR P E LK,

« .buildkite/scripts/install-kv-offload.sh (#ik LMK ; K7 infra; KR
dependency-setup) : 3R CI ZEMA: M GitHub ZEEE tag 8 kver, HEHR
CUDA JRAZE R LEH nixl wheel, & Cl faE M5 HN R 2% S

+ .buildkite/test_areas/misc.yaml (#£3k #EEE; EF config; FEH configuration) : ik
V1 KV Offload 1EALFERE v1/kv_offload BIZE4T kver, £ KVCR #MAE CI B EHIFHAT,

[ BB ERAR 5 | NI AL ERIR,

*PEMF5 . KVCRSecondaryTierManager.init, KVCRSecondaryTierManager.build_metric_d
efinitions, _resolve_policy, _vllm_metric_name, _kvcr_metric_definitions,
_FrameworkPinAdapter.request_pin, _FrameworkPinAdapter.process_pending,



_FrameworkPinAdapter.poll_pin_results, _FrameworkPinAdapter._resolve_pin,
_FrameworkPinAdapter.release_pin, _VlimKeyAdapter.encode, _VIImKeyAdapter.decode,
SecondaryTierFactory.register_tier, test_pre_registered_tiers_can_be_imported

KR BR

tests/v1/kv_offload/tiering/test_kvcr_tier.py

544 fTHEEM, F RecordingKVCR HIEER SR 5 B LG, BEREMIF. hintik,
PARRD. descriptor #iht, telemetry. KBS drain, ZIZMEZLE Y & B,

TR EREEB tests/vl/kv_offload/tiering/test_kver tier.py, B RESZIS — N33Rk
B,

# kver BRTEMIRRRL: BAERERZER EHE skip, A E fail
pytest.importorskip("kvcr")

class RecordingKVCR:
"' KVCR ARAFFIRME, 1LiEEEZE e U E ELEmENR, "

def __init_ (self) -> None:
# ... BB config / guard_config / backend_configs S0 FFE
self.submit_hint_calls: list[tuple[tuple[Any, ...], dict[str, Any]]] = []
self.discard_hint_calls: list[str] = []
self.deliver_calls: list[

tuple[OpHandle, dict[BlockKey, list[MemDescriptor]], str | None]

1=1
self.completed: list[tuple[OpHandle, dict[BlockKey, OpEntryResult]]] = ]
self._next_op_handle = 1

def query(
self,
keys: Collection[BlockKey],
request_id: str | None = None,
) -> list[tuple[QueryStatus, CacheTier | None]]:
# —A query_status FFXBIR[IX5H HIT / FETCHING / FETCHABLE / MISS mafhik =
tier = {
QueryStatus.HIT: CacheTier.LOCAL_G2,
QueryStatus.FETCHING: CacheTier.LOCAL_GZ2,
QueryStatus.FETCHABLE: CacheTier.REMOTE_G2,
QueryStatus.MISS: None,
}Hself.query_status]
return [(self.query_status, tier) for _ in keys]

def deliver(
self,
blocks: Mapping[BlockKey, list[MemDescriptor]],
request_id: str | None = None,

) -> OpHandle:



#IEFAR load, FHILZ|IEIZ op PRt AEER block BKTh, 1RI[EF 5B
op_handle = self._next_op_handle

self._next_op_handle += 1

self.deliver_calls.append((op_handle, dict(blocks), request_id))
self.complete(op_handle, {key: True for key in blocks})

return op_handle

def test_kver_tier_adapts_request_and_load(monkeypatch):

"""Check hint forwarding, key conversion, load descriptors, and cleanup.""
kver = RecordingKVCR()
tier = _make_tier(monkeypatch, kvcr)
router_hint = {"opaque": True}
ctx = RegContext(

reqg_id="req",

kv_transfer_params={ROUTER_HINT_KEY: router_hint, "unrelated": object()},
)
key = make_offload_key((123).to_bytes(8, "big"), 0)
same_hash_other_group = make_offload_key((123).to_bytes(8, "big"), 7)

tier.on_new_request(ctx)

# R#& ROUTER_HINT_KEY MR a9ARER%, vLLM FAEFE hint 893X
assert kver.submit_hint_calls == [((), {"request_id": "req", "hints": router_hint})]

# decode £ group £Z: [ hash. [ group AL LERAM—EK
monkeypatch.setenv("VLLM_KV_EVENTS_USE_INT_BLOCK_HASHES", "0")

decode = kvcr.constructor_bindings.key_adapter.decode

assert decode(BlockKey(bytes(key))) == (123).to_bytes(8, "big")

assert decode(BlockKey(bytes(same_hash_other_group))) == (123).to_bytes(8, "big")

tier.submit_load(_job(7, ctx, key=key, chunk_id=2))

# descriptor #isit = primary base + chunk_id * 1758, RIiE KVCR EiZIE#AIR
(descriptor,) = kver.deliver_calls[0][1][key]

assert descriptor.addr == tier._primary_base_addr + 2 * 16

assert descriptor.end_point_name == kvcr.nixl_agent_name

assert list(tier.get_finished_jobs()) == [JobResult(7, True)]

#IERERUBAMER discard_hint, #f% KVCR M5k &E R FZ T 5B
tier.on_request_finished(ctx)
assert kver.discard_hint_calls == ["req"]

viim/v1/kv_offload/tiering/factory.py
Z4R tier BYME—IEMAD, FTIE kver —fTIEMRE T % tier BEBWEEA M, WREREZE
KVCR B2 & %4 (1M import) ,

# vllm/v1/kv_offload/tiering/factory.py
# kver EEMEM: XERBIDHERERIZEEL,



RABREEIFZEA "kver' BF get_tier_class 44 import,
# lﬁbxxk%% kver IR & B A X &EM T /3 50 5 K.
SecondaryTierFactory.register_tier(
"kver",
"vlim.v1.kv_offload.tiering.kvcr.manager",
"KVCRSecondaryTierManager",

)

tests/v1/kv_offload/tiering/test_factory.py
CI sentinel EZ BT R RZEN kver, BN TEERBSIET FMNRET KVCR FREE XK,

# tests/v1/kv_offload/tiering/test_factory.py
from importlib.util import find_spec

def test_pre_registered_tiers_can_be_imported():

"""CI sentinel: registered tiers import and yield SecondaryTierManager.
for tier_type in SecondaryTierFactory._registry:
# KVCR is an optional external dependency and may not be installed.
if tier_type == "kver" and find_spec("kver") is None:
continue
cls = SecondaryTierFactory._registry[tier_type]()
assert issubclass(cls, SecondaryTierManager)

EaERe LR

1. TR E S MRk . orozery 7 issue/PR I HER [change the unit tests to be
skipped in case kvcr is not available. This includes skipping kvcr in
test_pre_registered_tiers_can_be_imported] , F1E test factory.py:49 iBin lLet's
add a comment explaining this (kvcr is an optional external dependancy)l ; #E& XL
commit [Skip unit tests in case KVCR is not availablel [Clarifying KVCR is optional
and the reason for the if] ERN, &mAF K pytest.importorskip("kver") +
find_spec("kver") Bkt + BERIERBRHAE,

2. BRGNS RAE ZE : orozery % install-kv-connectors.sh 37 lLet's pin a
specific version instead of @main] , fEEEE [we will tag the KVCR repo next
week, for now without the tag went for main-:- will do this before merging! ;
coderabbit 4,4 Security Misconfiguration(CWE-494) 2ZIXE ZE %] commit, AL
commit TAdded KVCR repo tagl %Z%| v0.1.0 tag, HEERZ approve EMIA [LGTM
Ready for merge once kvcr version is pinned] .

3. primary_kv_view 2&EE ndim 51 : coderabbit £ manager.py:358 #iX [Reject
flat primary_kv_view inputs- - Reject primary_kv_view.ndim < 2 before reading
strides[0]1 ; & R [The production path obtains this view from
SharedOffloadRegion.create_kv_memoryview(), which explicitly constructs shape
(num_chunks, row_stride_bytes). Filesystem, object-store, and example secondary
tiers likewise rely on this invariant] , coderabbit #ZHFEFREIT, KEU [FREK.
EREA Al WOR,



4. KVCR EXZKEF—M: oandreeva-nv £ manager.py B9 AR EIFS 11 think we
need to hide it from vlim and move to kvcr] , 3@ router hint BIAENTIZ4E,; M5 HIL
BE 528 commit [Move KVCR router hint parsing out of vLLM] , &% vLLM R
import ROUTER_HINT_KEY / ROUTER_HINT_CAPABILITIES H R %, 1B XMERFER
Y338 KVCR,

5. Y@ P E9SMER APL: commit AEE [Renamed block_ids to chunk_ids] [Update to

multi-pool API (#4)1 [Added nixl backend config support, and some rename updates)
WEAEE R 2 KVCR BARALNED LARXMTH, TFIRAHKIET APL MFAA.

« KVCR & X (router hint #&#7) MM vLLM #£ %] KVCR (design): router hint f&AT1E#% B
vLLM, 3EEE R import ROUTER_HINT_KEY / ROUTER_HINT_CAPABILITIES #3Ei&K

ERNTHIERAEEA., 6 PR body ¥ [forwarded without making vLLM
responsible for its semanticsl BIZEfL,

« KVCR KERAREE (@main — EE tag/commit) (security): &% commit [Added
KVCR repo tagl EZEFHIIMILH install-kv-offload.sh FEEHR kver @
git+-@v0.1.0, orozery ¥& approve BtE4IA [Ready for merge once kvcr version is
pinned]

o EERE T B9 TR BRI (testing): test_kver_tier.py A pytest.importorskip("kver"),
test_factory.py 8 sentinel A find_spec("kvcr") is None Bki¥ H4MNERE: R commit [
Skip unit tests in case KVCR is not available] TClarifying KVCR is optional and the
reason for the if] .

« primary_kv_view Z2EEE ndim FEMEARLRE (correctness): #EZ A LA, RHE KVCR
ERBRI; coderabbit #iA A KVCR-specific ndim guard is not neededl Hi2FANZE
M, 42 resolve,

&5 2 H
« Qe
1. IR B EESRAER . manager.py X KVCR £& 2 import (MemDescriptor,
OpEntryResult. KVCRBindings. G3Options. KVCachePolicy &) , EfI&4 HIE X
TIER S EHEHE KVCRSecondaryTierManager.__init__ =X pin EARKZ EXEFF, TEHHA
A KVCR B4 block_ids — chunk_ids. KeyHintAdapter — KeyAdapter. %3t

API &; CI EZE v0.1.0 tag R&EI1E CI, AP MIFA %K KVCR IR ARAH T (
compatibility_digest {XEBLE T service socket IR AERK)

2. R EFERIE . _FrameworkPinAdapter._resolve_pin A except Exception it
warning /53R E None, on_request_finished &M&# R warning, BiX$ %k KA XN
8 telemetry 4 (_kvcr_metric_definitions R A& duration / bytes / blocks / state)
EFPLRIA KVCR RHBFEERE] WER, HERAEKRBE S,

3. CI fpARMEEM: install-kv-offload.sh 7 set -euo pipefail THAT uv pip uninstall
—-system nixl-cu12 nixl-cu13, & Il true, RERNEHFHE —NPNLREERTREILIZS
A mk; NIXL VERSION=$(uv pip show --system nixl | sed -n 's/AVersion: //p') 1&K#
nixl RRBERZBEMUENRE,; ZHALLER—ELERM vi/kv_offload.
v1/simple_kv_offload BNS KVCR X AR EHHEEITIRE (EE nixl-cu* &%)



4. MIRBEAF: $EMA RecordingKVCR B AL KVCR, KVCR MK buffer JEM.
NIXL /&5, guard Thifl. JEAKBEITREARE vLLM CI BEWRN; pytest.importorskip
BB X2 3R Ewt skip) , Ew#E CUDA_VERSION Ri%E (BIAIRAT exit 0) BI%5
BLELBROI—EE KVCR MR,

5. BAKRBMIEGHE: _primary_row_stride / _make_descriptor B 3EIZE
primary_kv_view.strides[0], 1&# SharedOffloadRegion.create_kv_memoryview() 3%
89 (num_chunks, row_stride_bytes) —# Ik, ZEARREIL ZmENRAY, &
HHEIRN DMA it 5 KE— MR JREBERTE, Yr(RH M tier WRAERE,

- R MAPTE: TEE KVCR AR tier BIIRBINER in-tree EELEETZ,
policy / g3 / control_ports / local_dram_backend £EEIN v EIEAE tier AL E B XR3X
D RMEAZ tier WERBEZFW (L) /&M import, RK&Z%E kver LFRIRE) . WAL
= : vlim/v1/kv_offload/tiering/kver/ B AFEIF ARG R, factory.py BOEMRET B
; CLMl TV1 KV Offload] 1EL#73E—H1K Git tag BIM LR, 1ELEKASMERT A
MR EA, BiZFBE NVIDIA 5§ AMD $& EERSIUT (misc.yaml B9 mirror 4%
commands) . MERSAESTE: #LT MR KV ZEE + vLLM EERE] A
YEAER, router hint BEATHBH VLM Z /5, XA R EFH; RNEZ vLLM MY
TAMRTSEZSL T KVCR &, B4 KVCR KIRAAREER P EYIA PR B 544 4T
B, - NFEFRD: IPERIKEARE |, BERMERAKERZ , Cl HAREALE , RO ESE
KVCR B3R , R =4 memoryview &4
RTINS
+ PR #53453 [KVConnector] [P2P] Configurable unbound-store timeout and one-RTT
rejection of a late fetch: REJ& vlim/v1/kv_offload/tiering FTHI=%% tier EIE L (P2P
manager) , 54~ PR 8§ KVCR tier =% SecondaryTierManager / JobResult %, ¥t

BEAR, BINERIELS KK EREIET RN,

+ PR #56486 [Bugfix][KV Offload] Ignore pending chunks in invalid sliding windows: [

— viim/v1/kv_offload F%&%. R— V1 KV Offload] CI fEd; A& PR 184FmizfElbiE N

kver ZEH T, WHEE offload RIS ELEIE X AfEALIR3E E AR E v,

« PR #56104 [Bugfix][NIXL] Fix multiple handles xfer race: KVCR &g 28:@3¢ NIXL

agent 5 MemDescriptor {£3%3% (nixl_agent_name. end_point_name) , ZaiEF%X
53R SRETHL R IZAE B R A XS, A RSB R NETHTAREE R,



