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PATHE

« —4)3E: Mooncake Store JHFHEHIE decode KV #HEkEEA

 BESME: BEERIE, EARTE 4 MMRITREK: (1) A store_job_id IRABNRIE reqg_id
T34, I preemption 51K ID £ AW RAPRASTH;  (2) KV event B parent x &
M request hash g S, MmIERE Store REAF; (3) HEE token HREINILTNEEFF X
HETTHIE, BEKBERLEHEN; (4) B¥ store AR T RAERRIFA token FA.
GPU block B worker R4 KA BB pin & X,

THRES B

PR body BA#3X 2 Mooncake Store Connector ZhEERE & #45036 F ) “Decode-Phase
KV Cache Put” —3: BXahE] kv_consumer RBEM Store hn#Ek prompt KV, decode MrEx4E
B KV REBEARM, TREHMIERER, RXHAR: "Before this change, a Mooncake
Store consumer could load prompt KV cache from the Store, but KV cache generated
during decode remained local." #3¥¢ save_decode_cache J&, SE#HE 3T Store B2
, T decode FF#8/5 PUT #TAERKI KV 3R; B review HHIA, % P-D KV ¥
MooncakeConnector BEAEE prompt KV T 8ERFE Store F, D 3RAMAEE R decode tREF
BN B B block X35 prompt BIZR, TN/ELE prefill BYEL ISR LA TCI% K Lo

LI AE

1. EEERF X552 (connector.py. worker.py) : MooncakeStoreConnector. _init__
M kv_connector_extra_config 3£EX save_decode_cache, FHBEFEHAAN _capacity_only ¥#|
EF——FFRBJE kv_consumer A B UFAEER S, SIEFE#HA KV cache B RRIEFFF
HE#H: worker MUAERKFF can_put 5 Store XKREKENREINEM, TROMR
test_save_decode_cache_keeps_transfer_path_enabled.
test_consumer_starts_send_thread_only_when_put_is_enabled,

2. AERBERESHES TEHEHRIT (scheduler.py) : #3¥ save_decode_cache 5§
enable_kv_events FNBCE 4. build_connector_meta HJ& force_skip_save #iFH
is_consumer 5 can_process_cached: prefill 42134 skip_save=is_consumer Bkid (
RFF consumer K _E1& prefill KV B9BEH1EX) , decode BIFXFE can_process_cached
A BB HBERETTEIE; enable_kv_events X Bt RequestTracker RE 447 token_ids,
decode k2 ARIRRETAE fast path BkiT tracker 12K,



3. BURRABEEMRE (data.py) : RegMeta #3E token_ids_start FERFMIREERETE
is_last_chunk., from_request_tracker LA num_saved_tokens 1EX 43t 18 mis, RIE
[token_ids_start, num_tokens_to_save) By token t1 B S &3# TEkiE, BAeKERLER
N BT RAEERM tracker £4KEERE decode &K, A RIER D worker £F|FaE R,

4. worker A GRS L WMMKE (worker.py) : KVCacheStoreSendingThread ¥
_retry_token_ids FHZBELE get retry_token_ids/_update_retry token_ids, WEIIE
done_task_lock F AR store_job_id 2 &EH7E, ik stale job 7 req_id EREFEE
RIRA; _handle_request B9 KV event B8428&K N MIR4E request hash B#ES
parent_block_hash, &% Store X&E. I miss 5 TP-strided PUT; kIKEH{RE token
EEREEHER, RNREEEE,

5. MiXE5 XH4BELE: test_mooncake_store_scheduler.py 5
test_mooncake_store_worker.py 34 344 TEVIARAG], BEBRIAXRF. B decode
fREEE prompt, XIRFZE block BF. FHTK. KV event parent 5 FRIKE ;
docs/features/mooncake_store_connector_usage.md *h % save_decode_cache B E
iE X, RDMA 52 e2e BIAE fork BERM, ©FEN ClI ULBTTNMIRS pre-commit AE,

REEF:

« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/worker.py (iR E03% %k
f2; 2£5| source; A core-logic; &5 KVCacheStoreSendingThread.init,
_get_retry_token_ids, _update_retry token_ids, _handle_request) : #ZNLZILXAE: #
_retry_token_ids EiRIRAS. _get_retry token_ids/_update_retry token_ids HI5EZ &

& _handle_request FEF request hash #8) KV event parent #&, decode PUT
B 520 SERR S S IR MR B 34 FE Bh TR 3,

« vlim/distributed/kv_transfer/kv_connector/v1/mooncake/store/scheduler.py (£ iAE
2 2% source; ZEH core-logic; 5 MooncakeStoreScheduler.init,
build_connector_meta) : decode #R#FHIAE AT : consumer AEITE
save_decode_cache 54 %32 cached decode & KRR GFTTEIE; token_ ids REEI%
enable_kv_events #3], 3% 5 decode KB HAKH fast path,

« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/data.py (FE3R $FER L
; K5 source; EA data-contract; 5 RegMeta, RegMeta.from_request_tracker) :
HIBEBRATE: ReqMeta F3E token_ids_start, from_request_tracker R{EHEE token
B8, BMRY is_last_chunk FE, BKIEXRMMAS KV event R EAL,

« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/connector.py (iR %=
2%, £A| source; FEA configuration; fF5 MooncakeStoreConnector.init) : R/
O: B save_decode_cache HiEE capacity only H|E, (#4EITH Store EREZ
FIEFERT KV cache FIRRE,

. tests/v1/kv_connector/unit/test_mooncake_store_scheduler.py ({3 JAEE; FKF| test
; BA test-coverage; 5 _make_decode_scheduler_output,
_make_new_scheduler_output, _setup_decode_request,
test_scheduler_only_tracks_token_ids_for_kv_events) : JEE ZMEYINK: B = BRIABL
. B decode fRFEBZE prompt. {RIRFETER, KV event token RIEIE X,



. tests/v1/kv_connector/unit/test_mooncake_store_worker.py (3R #13&52; 25| test
; KA test-coverage; &5 test_save_decode_cache_keeps_transfer_path_enabled,
_make_event_store_req, test_store_sending_thread_kv_events_use_request_chain_par
ents, test_store_sending_thread_kv_events_retry without_covered_tokens) : worker
MIEYINIR: BZE KV event iR / WRE. parent 8BS, MBEELEKXEREEME,

« docs/features/mooncake_store_connector_usage.md (#3k XA%; 55| docs; LA
documentation) : B X#Y: BA#E save_decode_cache B EIEX (FFB decode KV #
#; Xt kv_consumer A4 decode E1Ek. 4Bk prefill offload) o

XEMFE: MooncakeStoreConnector.init, MooncakeStoreScheduler.init,
MooncakeStoreScheduler.build_connector_meta, RegMeta.from_request_tracker,
KVCacheStoreSendingThread.init, KVCacheStoreSendingThread._get_retry token_ids,
KVCacheStoreSendingThread._update_retry_token_ids,
KVCacheStoreSendingThread._handle_request,
KVCacheStoreSendingThread.delete_finished_stored_request

RPERAD B

vlim/distributed/kv_transfer/kv_connector/v1l/mooncake/store/worker.py

QOS2I F38 _retry_token_ids EIRIRA. _get_retry_token_ids/_update_retry_toke
n_ids ¥5EZ 4, WK _handle_request & F request hash 87 KV event parent # %,
decode PUT By # TG LK I& B 397 b %30,

# vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/worker.py
# KV event EIREE token FHREE KV; XERRYBELAKE R,
# FBEFTA LB EH LRI store job BENREE,

class KVCacheStoreSendingThread:
def _get_retry_token_ids(
self, req_meta: RegMeta
) -> tuplelint, list[int]] | None:
"""Return retry state only if this store job is still live.
with self.done_task_lock:
# store_job_id EENINELGEABNFEEL, M req_id R
# preemption EEWER; FRHRA YRIAEE B job T HE
# B EIRRA, FHLEIBR job EREHA reg_id ERIAEERIE,
if req_meta.store_job_id not in self.stored_requests.get(
req_meta.req_id, ()

return None
return self._retry_token_ids.get(req_meta.req_id)

def _update_retry_token_ids(
self,
req_meta: ReqgMeta,
save_completed: bool,
token_ids_start: int,



event_token_ids: list[int] | None,
) -> None:
"""Update retry state without letting a stale job touch a reused ID."""
with self.done_task_lock:
if req_meta.store_job_id not in self.stored_requests.get(
req_meta.req_id, ()

return
if save_completed:
# ARRERS (BEREKRRE) , BEERRS,
self._retry_token_ids.pop(req_meta.reqg_id, None)
elif event_token_ids is not None:
# RIRERIKEY token BES BxbEmIE; EFERZ
# REBZANEG/MEREFLE token REE,
self._retry_token_ids[req_meta.req_id] = (
token_ids_start,
event_token_ids,

)

vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/scheduler.py

decode fREHIAE AL : consumer AAEFF 2 save_decode_cache &7 438 cached
decode ERBRBETTEIE; token_ids BREEIZ enable_kv _events $8T, 3#3%5C decode k)&
iy fast path,

# vllm/distributed/kv_transfer/kv_connector/vl/mooncake/store/scheduler.py
# decode RFHIAE AL : consumer R A BRI B save_decode_cache J3,
# TSN decode BRI T HIRME,

def build_connector_meta(
self, scheduler_output: SchedulerOutput

) -> KVConnectorMetadata:
"“""Build connector metadata for this scheduler step.
# kv_consumer ERIARiE; FFRE save_decode cache A 4 decode EBfR%.
is_consumer = self.kv_role == "kv_consumer"

can_process_cached = not is_consumer or self.save_decode_cache
# HAEE B finished / preempted EREFEE, 5KFEITH—Ko.

meta = MooncakeStoreConnectorMetadata(
self._unfinished_request_ids,
preempted_ids,

# FriEK (prefill) B&42: consumer #4%& skip_save, decode #1%
# R prefill R_EAE"BIEEAE X
for request in scheduler_output.scheduled_new_regs:
request_tracker = RequestTracker(
reg_id=request.req_id,
token_len=num_tokens_to_compute,



allocated_block_ids=unfolded_block_ids,
num_saved_tokens=0,
token_ids=(
prefill_tokens[:num_tokens_to_compute]
if self.enable_kv_events
else None
),
prefill_end_tokens=len(prefill_tokens),
)
self._request_trackers[request.req_id] = request_tracker
req_meta = ReqgMeta.from_request_tracker(
request_tracker,
self._block_size,
load_spec=load_spec,
# consumer WA LLE decode KV, 1B prefill ik ;
# load 15 B 4¥ 8 B A — o T EIBIE W o
skip_save=is_consumer,
block_hashes=request_real.block_hashes,
)
if req_meta is not None:
meta.add_request(req_meta)

# decode B12: RAIE consumer HERFFB save_decode_cache Bt A #y3i&
# R ER, fresh consumer B num_saved_tokens M 0 #&#, & decode
# REENASEE block X8 prompt BIZ (WL review FHE XUEE)
cached_reqgs = scheduler_output.scheduled_cached_reqgs
if can_process_cached:
for i, reg_id in enumerate(cached_regs.req_ids):

new_block_ids = cached_reqgs.new_block_ids[i]

# WAL resumed 4% 5 per-request tracker ¥i&,

# 5 prefill BZLAERD token_ids FHLiZ1E,

viim/distributed/kv_transfer/kv_connector/vl/mooncake/store/data.py

HIBRATE: ReqMeta FE token ids_start, from_request_tracker RAEHEE token F45
, BRI is_last_chunk FE, ZKIFERMLME KV event EiRBIER,

# vllm/distributed/kv_transfer/kv_connector/vi/mooncake/store/data.py
# MIREE tracker &K worker To#k#E: #% block A FEHBT AR AT RASEHE,
# L TTERBEFFA ML AL E token M1/ (KIERMAL, I review i) o

@classmethod
def from_request_tracker(
cls,
tracker: RequestTracker,
block_size: int,
load_spec: LoadSpec | None = None,
skip_save: bool = False,
block_hashes: list[BlockHash] | None = None,



) -> "RegMeta | None":
"""Create RegMeta from a RequestTracker."""

if block_hashes is None:
block_hashes = []

input_token_len = tracker.token_len

# token_ids_start T _E—XBARBEH token #: FREFEREXOCHELR,
# KIERTEENEAN store job FNEE token F3,

token_ids_start = tracker.num_saved_tokens

chunk_boundary = cdiv(token_ids_start + 1, block_size) * block_size
num_tokens_to_save = input_token_len // block_size * block_size
skip_save = skip_save or num_tokens_to_save < chunk_boundary

# 3 tracker WBARAEHE (WWIEBERE block id B9 XIEIK) S

tracker.num_saved_tokens = num_tokens_to_save

token_ids = None

if tracker.token_ids and not skip_save:
# scheduler A token_ids &R decode BELEK, TTEIBLMIFAE
# e RBY A, BREP worker ZEHERAEA B] 12 BEAS B2k TR

token_ids = tracker.token_ids[token_ids_start:num_tokens_to_save]

# load_spec HESRBEBHE, TAS5KNET—K,
return cls(
req_id=tracker.req_id,
can_save=not skip_save,
load_spec=load_spec,
block_hashes=block_hashes,
token_ids=token_ids,
token_ids_start=token_ids_start,
num_prompt_tokens=tracker.prefill_end_tokens,

)

N D W
e XA
review B R EEPAEMEE R : — 2B X B FE ——ivanium 34 fresh consumer &X

decode RESALIE prompt 3R, & PR #3RF /&, chengy-sysu FIAEE block 5%

prompt BIZREFHEAIT N+ BEH kY ; — R IEFMME——ivanium %3 decode B42% prompt
key # batch_is_exist() 338G, B— decode block &M RATIEA root block, 1EHEKA
M request hash g#S parent; = EMAEE——ivanium BWXKIFERREFEE token FA.
decode kB AMHRR] fast path, E&EIES,; MWRFEE ——ivanium 84 is_last chunk &
nEE, FESRIZFE, ivanium REFILFEK rebase 3| #52372 HELH
store_job_id fRI{FHLE], R PR B 3 NMEXRBEIAEAE KV event retry B42 L ByzEfH,

« B/ decode fR7FEEIE prompt BIZREVIE XIBE (correctness): chengy-sysu HIAEE
block 3% prompt RIZBEMHAITH: P-D KV i#i¥ MooncakeConnector EfERt prompt
KV T[BERFE Store, D FHEBERKRGFITINT; Store REMRELEE, BEHI XML,



« KV event parent 5# 5 (correctness): chengy-sysu 1&6£.: &/ KV event B
parent_block_hash BH#MEL request hash §5#E S, B % Store £E. #HE miss 5§
TP-strided PUT, JF#713ESEALMIR,

« KIEK token REGHIEEMRA (performance): z-zanez K FERDLH: KV events % [# Bt
TE BSR4 token_ids; FFRE RegMeta R4 [token_ids_start,
num_tokens_to_save) Y1 K5 #3HRi%.

« store_job_id &3 KV event EiR (correctness): S,
_get_retry_token_ids/_update_retry token_ids ¥156#5& store_job_id BEEE, FriE

stale job kA& A req_id BIRS,

« decode KRB ARH fast path (performance): z-zanez $52: build_connector_meta &
decode RBHARXTAERE, MIRIIE tracker REHB,

« is_last_chunk 2t ZE&E (design): 1E& M RegMeta 5 from_request_tracker F#IFRi%
FREMXITHE, RERLZIKFHIE block 5% offload BEEANE,

- save_decode_cache X#41E X (documentation): XA4E Fr AN EIEX WA, FHANE fresh
consumer B RFRGEEBE prompt BISREIFT N

R 5 B

- QF&:

1. AERIBEAREMB"ME: build_connector_meta 8y force_skip_save i& XK,
kv_both/kv_producer/kv_consumer fa 39238128842, prefill 842 token_ids ¥ 3|
enable_kv_events &4/E, MEFR—KTTRESF I KV event $3EHR%k,

2. KV event parent {&#&i request hash 8 : % req_meta.block_hashes Rk
TP-strided PUT T%& rank 8 hash #R—3, SEREREEIEX R,

3. BRSIH AL _retry_token_ids. _saved_offset. stored_requests XXX SHE
BHE, KM done_task_lock; #LAK T RAFEEEZ, ERFELIXEIRRINDAEE,
4, NTEE5®5: FF/2 enable_kv_events Bt tracker &5 extend token_ids, Ki&XKFEA
EEBNIRFE L E token; Store 5w ERE L AR decode EEIGM, B RIRAF T 8E

—RMEBEEE prompt FAR A PUT,

5. MiREE: BERNNENS pre-commit, RDMA e2e BIAFE fork, BENZE T AE CI
BRI, - ®r: AP PD 4% 53E PD £56|# = Mooncake Store B3R+,
decode KV TIESZFIE R, KMIEEBENEFGPREA, A%M: Store ERERS
token FIBESEHM, E’R decode RFFARESERE PUT ME. BIRAM: X
route map #45036 ByXBEFEM, HNJ54 hetero TP support (ivanium approve BYER
HERfE) FHE&; store_job_id IKASMEE token RE KA KV connector B+ £ A
PR, BRIAXRRMEERIHMERRA AP TR, - RRAriS: FEEEMERIAX A,
A2 EYT , scheduler #BHIREMBFMFTA connector At , KV event parent 1K
# request hash BEEEM , BIRNRSERIEERLE, KB done_task_lock, RDMA
£BE e2e RPANBE CI

KRR EE



« PR #52372 (AREUCREREAIEFZAY; ivanium 4 PR iP8F3E %) : ivanium XA
PR rebase 3| #52372, FH3EINFT _retry token_ids X5 #52372 R store_job_id
RIPLEFALIE preemption; 74 PR % 3 MNMERBIE SR,

« PR #50809 [Bugfix][V1] Sync mamba_block_size via EngineCoreReadyResponse: [E &
vl |5 KV HEEZ BN THIERAEE (EngineCoreReadyResponse 5§ RegMeta)
, WBA v1 KV connector JTu¥kiE R % 2 AFFEIEM B E -,

« PR #52281 [ROCm] Give EngineCore cleanup grace after request abort: EJ& v1 5| %
BXREGARS FHEEIFE, 5K PR 9% store job £ 4 A, block 5| ABEKEE
B



