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PATHRE

« —4]1E: HiSparse &#&FEMREA KVConnectorStats B4

- WEMME: EEEIER, AHIFEESXT KV connector T EAEIS GPU MIBMERY., 2N
EHEFE=4: (1) HiSparseConnectorWorker.get_kv_connector_stats B# M E& RAE——
PREBIZER S KA A E B — hook EX 4R, metrics_pending / _metrics_event /
_metrics_calls EANRSLNE & EEMEEFAMEN XS (2) connector.py RII=A
hook MEKIZEAN, & [FEROKEY] BRIt EKOEEIEE, T5 #53782 ) finish_step
HEXMBEE; (3) #BRAEFNFE K CI follow-up, BRT VLLM Xt [HEARMT & %A
MIREM N B IR, &EEBELE T IRBEX IR, FIRNBEMmIE PR #RHIATEIRE

TN EES BAL

PR body BA#EBABIAL: XZ #53782 BRI, [reporting the same HiSparse
hot-buffer stats through the existing KVConnectorStats pipeline instead of adding a
new finish_step connector hook] . BAEEZEMAE KVConnectorBase E#H3E hook, F3EH
P& scheduler. outputs. aggregator. loggers #o stats.py, 3£ 16 N>Xf4; M NIXL.
offloading connector. mooncake B2 EBR [transfer/cache telemetry goes through
KVConnectorStats and the connector's build_prom_metrics, with zero core plumbing] -
HiSparse BIRAE PIFEIT B A RIEZEREN, EWTIULEHA offloading connector {£
FBIRE—FEM, £ diff A 16 DNXHELESR 9 A, FIMFRE CLI BE (body 7=~f1: INFO .
.. Cumulative HiSparse stats: hits=12 lookups=4 |13_lookups=64) .

LI AE

1. WMt (csrc/libtorch_stable/hisparse_kernels.cu. ops.h. torch_bindings.cpp)
. hisparse_resolve_residency_kernel #3¢ unsigned long long* stats &%k ([2],
hits/misses) , 1E tid == 0 % A atomicAdd BitA batch By total_hits / total_misses
; hisparse_resolve_residency £ REITIESERIE (W2 contiguous, dim==1.
UInté64. numel==2 # CUDA 3KE) , ops.h 5 torch_bindings.cpp R# &4, 48&E
schema B alias JEAEM bl EERIRIE (stats & b!, attention_indices &JRZEEF] cl~h!)

E X #Z positional ZE3EN, (EATRALE A 893475 ER S M E F 9m%F

2. AT HEZIRAS (viim/v1/hisparse/runtime.py) : HiSparselndexGroup $rig
swap_stats (device 3% uint64[2] 11%#48) . swap_stats_host (pinned CPU &4, BT
D2H) 5 stats_row_bytes; HiSparseRuntime. _init__ B index_group.stats_row_bytes



S A

+= row_bytes, B leader/follower BY1TF T EME| group; reset_hot_state FIMAMT
group.swap_stats.zero_(), #WHREERRSEEREITEL; _resolve_residency 18
group.swap_stats 1£% torch.ops._C_cache_ops.hisparse_resolve_residency,

3Worke® MM EEXAE (vlim/distributed/kv_transfer/kv_connector/v1/hisparse/worker.py)
D FTERRAZ  METRICS_INTERVAL = 2000 5526158 _metrics_calls /
_metrics_event / _metrics_pending., get_kv_connector_stats() %iZER E—i B %K
D2H ByREE (_metrics_pending and _metrics_event.query()) , XA leader runtime
EX swap_stats_host.tolist(), JEZEA record_snapshot(hits, misses, misses *
stats_row_bytes); Bi/E metrics_calls += 1, FXERET pending. 3 CUDA graph
capture B, F compute_stream.wait_stream(copy_stream) /
copy_stream.wait_stream(compute_stream) X @ E¥, copy_(non_blocking=True) /&
i Bf zero (), #&J& event.record() #x12 pending, body 45538 B AT EE T forward
HwiEst, BRK prefill IKXFETE,

4. ZITEHBE Prometheus H (FT X hisparse/stats.py)
HiSparseKVConnectorStats #k7& KVConnectorStats, data A dict[str, list[int]] (&1
list TEE—RIRIBLE) , 52 reset / record_snapshot / aggregate (¥ key extend)
/ reduce (k#n, ATF CLI HXE) /is_empty; HiSparsePromMetrics Zk&
KVConnectorPromMetrics, % HISPARSE_COUNTERS /=B 4122
vlim:hisparse_cache_hits. vlim:hisparse_cache_misses.
vlim:hisparse_host_to _device_bytes =AMt+$k2, observe Xt list ¥ AL EIZRME inc,

5. HERBEMNMPEE X (hisparse/connector.py) : #3 get kv_connector_stats() (¥ %
worker, worker A%23R[E None) . build kv _connector stats(data) (data is None BtiR
EIZARE, TN HiSparseKVConnectorStats(data=data)) 5 build_prom_metrics() (GR
El HiSparsePromMetrics) o X=A hook HEEA scheduler / stats BE&E LB s1AA,
A A% XA E B

6. MERBLE: 3 tests/v1/kv_connector/unit/test_hisparse_stats.py, Bz is_empty.
record_snapshot+reduce X#a, aggregate ¥ EB5 kN ZF stats. to_dict —
build_kv_connector_stats 23R ; tests/v1/worker/test_utils.py BT
_make_hisparse_worker fixture, #3E test_hisparse_worker_get kv_connector_stats_r
eads_completed_snapshot, W& & XIAARE None Bft& wait_stream XX@EH.
event.record() § swap_stats BE, #ERERBEE [12, 4] / 64 FF, body AR
TENARER (PGEN., REmmE)

KX
« vlim/distributed/kv_transfer/kv_connector/vi/hisparse/stats.py ({3t Fetrgtit; 25

Y=

source; £ core-logic; 5 HiSparseKVConnectorStats, post_init, reset,
record_snapshot) : A PR B9 08T XX 4F: & X HiSparse BI4tit &85 Prometheus
Fd, BEA TEH KVConnectorStats %kl A EAIAE &,

« vlim/distributed/kv_transfer/kv_connector/v1/hisparse/worker.py (#£3k FabrXAE; K57
source; M core-logic; &5 get_kv_connector_stats, METRICS_INTERVAL) : #3¥
get_kv_connector_stats IR X RA$Z4E: & 2000 XA AMA —XZEITEKEE D2H
=B, FHH CUDA event fRIEEENF, ZELKIEMBEERRERN—K,



« vlim/distributed/kv_transfer/kv_connector/v1/hisparse/connector.py (#3k FEHEEEAN
; 5| source; EAR core-logic; fF5 get_kv_connector_stats,
build_kv_connector_stats, build_prom_metrics) : ZFZEZEM R M=/ hook FhBKIEN,
Z [FRFE finish_step. BB XKKFY] X—Z it T RO EEIFE,

« vlim/v1/hisparse/runtime.py (13 ZATEPIRAS; 23| source; EA core-logic; &5
HiSparselndexGroup.init, HiSparseRuntime.init, reset_hot_state, _resolve_residency)
: HiSparselndexGroup #13& device/pinned X431t 3k 85 stats_row_bytes, 8
swap_stats XA hisparse_resolve_residency, &it#k2E89%3E kIR,

« csrc/libtorch_stable/hisparse_kernels.cu (##3% W#Zit3k; 25| source; EKR
core-logic; 5 hisparse_resolve_residency_kernel, hisparse_resolve_residency) :
ZMEIEZ AR E: & tid==0 &F2 atomicAdd total_hits/total_misses, FFFrig
stats IKERER / BRRE,

« csrc/libtorch_stable/torch_bindings.cpp (13 EF47E; 25| source; HEA
data-contract; 55 hisparse_resolve_residency) : stable ABI #) schema Z & : stats
AR bl, EAR mutable alias SFAREARIMLE cl~h!, BEESSENXERED &,

« csrc/libtorch_stable/ops.h (13 A#%E4; 5| source; EH data-contract; &5
hisparse_resolve_residency) : C++ MR EKE AR Xsh, 5 kernel 548E schema
=R H— Ko

- tests/v1/kv_connector/unit/test_hisparse_stats.py (3R BoMIR; K7 test; XA
test-coverage; {45 test_is_empty_on_fresh_stats,
test_record_snapshot_and_reduce, test_aggregate extends_snapshot_deltas,
test_aggregate_skips_empty_stats) : AFAIT TR IREZENETESE, B is_empty.
reduce Xfo, aggregate &35 build_kv_connector_stats 1F3R,

. tests/v1/worker/test_utils.py (83 EHEMR; 2£5)] test; KR test-coverage; &5
test_hisparse_worker_get_kv_connector_stats_reads_completed_snapshot) : ¥73&
worker RAEA 4 E RGBS, FHEF HiSparse worker BOMIR fixture LUANFEANFR
FERSAL,

X5 HiSparseConnectorWorker.get_kv_connector_stats,
HiSparseConnector.get_kv_connector_stats, HiSparseConnector.build_kv_connector_stat
s, HiSparseConnector.build_prom_metrics, HiSparseKVConnectorStats.record_snapshot,
HiSparseKVConnectorStats.aggregate, HiSparseKVConnectorStats.reduce,
HiSparseKVConnectorStats.is_empty, HiSparsePromMetrics.observe,
HiSparseRuntime.reset_hot_state, hisparse_resolve_residency,
hisparse_resolve_residency_kernel

RERED R B

vlim/distributed/kv_transfer/kv_connector/v1/hisparse/worker.py

¥ get_kv_connector_stats BIFMEE X A$Z 5. & 2000 JRIARAAA —RIZEITEKEE D2H
BRE&, £H CUDA event fRIEREUMT, BERIEAAEERRERN—BK,

_METRICS_INTERVAL = 2000 # & 2000 ’X get_kv_connector_stats A& — K% & IT IR



class HiSparseConnectorWorker:
# ... VM BRI = AN RARSAL
# self._metrics_calls = 0
# self._metrics_event = torch.Event()
# self._metrics_pending = False

def get_kv_connector_stats(self) -> HiSparseKVConnectorStats | None:
# BB ERE—HBZETHK D2H BRE,
stats = None
if self._metrics_pending and self._metrics_event.query():
stats = HiSparseKVConnectorStats()
for runtime in self.leader_runtimes:
group = runtime.index_group
hits, misses = group.swap_stats_host.tolist()
# RAFARERND runtime FiEX, BeS5HLTEXH 0 HE,
if hits or misses:
#FHEEMLEE: miss T3 x iZ index group B BiHTER $K,
stats.record_snapshot(hits, misses, misses * group.stats_row_bytes)
self._metrics_pending = False
if stats.is_empty():
stats = None

# BB RiDRRAKRER, KI|EREXRET—RIEE>ENEI,
# IHERET forward FWig#, BRK prefill IBEFHETEHK,
self._metrics_calls += 1
if (

self._metrics_calls % _METRICS_INTERVAL ==

and not self._metrics_pending

and not torch.cuda.is_current_stream_capturing()

compute_stream = current_stream()

for runtime in self.leader_runtimes:
group = runtime.index_group
# D2H &£ copy_stream, FHEIX[E wait_stream ZEL)RFF
# EFUERBITHRES T, BLTERASEIRTRES,
compute_stream.wait_stream(group.copy_stream)
group.swap_stats_host.copy_(group.swap_stats, non_blocking=True)
group.swap_stats.zero_()
group.copy_stream.wait_stream(compute_stream)

# event ARCASS D2H T, HTORIRAAFIRTIREZ T "%,

self._metrics_event.record()

self._metrics_pending = True

return stats

vlim/distributed/kv_transfer/kv_connector/v1/hisparse/connector.py

HEIZEBRMEIEA hook MEBERIEAN, & [FRFHE finish_step. EROCEXRKF] X—i&itE
IR NE N

class HiSparseConnector(KVConnectorBase_V1, SupportsHMA):



# ... 2R hook RIFARE, XFHUT = telemetry A0

def get_kv_connector_stats(self) -> KVConnectorStats | None:
# I E MG EIIXA hook FLER worker BSERRHIIREE,
if self.connector_worker is None:
return None
return self.connector_worker.get_kv_connector_stats()

@classmethod
def build_kv_connector_stats(
cls, data: dict[str, Any] | None = None
) -> KVConnectorStats | None:
# REFIMAD: BHEXBREBEZA data EZ;
# data A None BFHREIZAE U, RFS5HE connector —EH1E X,
return (
HiSparseKVConnectorStats(data=data)
if data is not None
else HiSparseKVConnectorStats()

@classmethod
def build_prom_metrics(
cls,
vlim_config: VIImConfig,
metric_types: dict[type[PromMetric], type[PromMetricT]],
labelnames: list[str],
per_engine_labelvalues: dict[int, list[object]],
) -> KVConnectorPromMetrics:
# 5 NIXL / offloading connector MR B934, EbAQ stats.py TH K.
return HiSparsePromMetrics(
vlim_config, metric_types, labelnames, per_engine_labelvalues

)
TS KA
FE R, B/ EAEARE NI SRR R

LucasWilkinson (APPROVED) : "LGTM, thanks for doing this! good to land once
https://github.com/vlim-project/vlim/pull/53781 lands"

XBARA T R¥UIRF——HiSparse By host-resident # & MLA B (#53781) E4&3%#, & PR
Z B & 7N 893ia4T B A,

mgoin (APPROVED, TX)

claude[bot]: "This pull request is from a fork — automated review is disabled." ——
fork KRS EKE 3 review Ri&fT, &N PR WEHSKREEZEZRBAL review § CI, ZAEME
AN EAEEILK,



mergify[bot]: "This pull request has merge conflicts that must be resolved before it
can be merged." LucasWilkinson: "Retargeted to main after the previous base
branch was merged and deleted. ... since the previous base was squash-merged."

X RAEEZA T —R retarget + rebase: JR base X # squash-merge S, Z i
M main, PEE =R /ci run (Buildkite #87897 / #88476 / #88527) FeiEiEsd,

BRAELERT —RMR)FBEBR T EFRRT F145LI, REE LucasWilkinson AFHEA
follow-up commit URSINIR——2%M54F HiSparse metrics EVIMRE swap A EHE (B A
cache handle ExE$, it#r= EIEAD hit/miss ITEHE) , BIRTUANIESRET = M GPU
attention EH#K, EHEEZEHE A connector / worker JRiE

« F| KVConnectorStats &M B Z finish_step hook (design): &4 KVConnectorStats A %
, diff AN 16 NSUHFREE] 9 AN BB LEKRED; mgoin 5 LucasWilkinson 33
APPROVED,

« ENIKH #53781 465%3b (other): #53781 BERCEAEFEAN ([3/N] HiSparse:
host-resident sparse-MLA decode hot-buffering) , ZA& PR Fi/& merge,

« FARENDNR VB S swap £ EER (testing): FEArnE 4B Z Uksk3|
tests/v1/kv_connector/unit/test_hisparse_stats.py 5 tests/v1/worker/test_utils.py, &

BY B’ GPU attention EREH,

. fork RIRS KB review KBHAT (other): Ktk B5h review; EEALEE mypy / Ruff
ZHNEES I (MEEFRAM pre_commit 233t)

R 5 B

- R

1. AREHEZLETE (csrc/libtorch_stable) : stats Z¥kakia A\ 3|
hisparse_resolve_residency 8 positional £%k%18], ops.h. torch_bindings.cpp.
kernel =t EH, BRIX C++ MIZ A, 1B torch_bindings.cpp 8 alias 3%
FREAREH (bl~h!) |, EMKBIBALESHEIB schema B%mE~ 5 # Python A5
RANASEEC/TIARE, SMMNREERIF,

1. 8RB X NEEAE: worker ]l host_to _device_bytes = misses * group.stats_row_bytes
, M stats_row_bytes BEEEA HiSparseRuntime. _init R ME| index group B 84T
FHEK, swap_stats X & group FKAELER (leader 5§ follower B kernel AR
atomicAdd BIR—/ [2] KE) . XBEREFTHE & miss # x BRITHI BIFERAM,
RAEELZE miss Am GITRRLAIR A FTES D2H £hE; ATEEANNETEEX
—EX (hEWREREES, BIWNUALGIREWN A L)

2. X5 CUDA graph IR E: XEEAEMKM torch.cuda.is_current_stream_capturing()
FIWT R BT capture MMEE, 3  metrics_event + X[ wait_stream {RiE D2H 53&EM
IfF. & capture FIBkIK=K event EFAAR Y, FHETE graph replay #AEEANRRNFE Y,
MR B3B3 monkeypatch is_current _stream_capturing 8 current_stream X 4esd, i
BAIX & BR1Z2 M B AT AIKE GPU sSATRERR,

3. FEFRA L B XALERS . PR body BE#R [Same three Prometheus counters:
vlim:hisparse_hits, vlim:hisparse_lookups, vlim:hisparse_|3_lookups] , CLI ;®f|#5



E hits=12 lookups=4 13_lookups=64; {ERAMREFH HISPARSE_COUNTERS &
cache_hits / cache_misses / host_to_device_bytes, reduce() 89 B EEAN HiSparse
hot-buffer hits/misses 5 HiSparse host-to-device bytes, FREHA TR PR W&, &
KRG, FERARURE AL, NRE/ EEERY body REEIAFENIERSG.

4. MXBZH D : HiSparsePromMetrics.observe X B BB, GPU B4 FHIERH=E E
# follow-up commit R, EMt HTHHRBEHLETEF AN Prometheus / CLI HE] 8
DIRBR ESMLIRIE, RA stats BEES worker BB, - Fw: @A
S5EAARESHFA: HiSparse ERZBILE 7] UINER viim:hisparse_cache_hits / cache_misses
/ host_to_device_bytes, #F#EBEFER| Cumulative HiSparse stats BCEAT, &
AR5 host—device EBEEAEXRTIN, EFEF'R HiSparse BIAS S5 X EMK. &
mMA%: BTFE KVConnectorStats 24, AER. WMHE M. loggers 54 stats.py
TRRARS, BVIEHERFE HiSparse B HBRE =4 C++ £4%; X##F 2000 XA
B & —>K pinned copy + event, D2H FF$H =] AB%, BT ET forward ot
, XETNTRH5ERBSHER, @A K PR & KVConnectorStats +
build_prom_metrics BAWE =T ESELH (RiA NIXL. offloading connector) ,
AR EEEBANRBMBEFR T T EHAER, W (telemetry B TEERRT. F#HAZK
R X—RITEREEMA TR, - NEFRIE: CUDA AEELTE |, fEtmEa X AEEE
R CUDA graph capture #IBF , /> Prometheus 3gR3mMR, |, #iR 5 S AFEAR
LIRS

RTINS

« PR #53781 [3/N] HiSparse: host-resident sparse-MLA decode hot-buffering: 4~ PR 8
BEEMERE (RE [4/N] &%) , &t host-resident #EE MLA KV B5 HiSparse
runtime; LucasWilkinson BABRE R L&A, &K PR B swap_stats 5 leader_runtimes
PRI ERIELE Mo

« PR #53782 HiSparse metrics B finish_step hook 5Z#, (PR body 8y ER AT E) : PR
body #BAA PR B2 EHBNREI: BAEHH KVConnectorBase.finish_step F 2K
scheduler/outputs/loggers/stats.py, Z PR B KVConnectorStats A B|E#3KE; ME
Z R —RER PP R ERE, (BRI,

« PR #54689 [Bugfix][NIXL] Don't evict a remote engine a transfer is still reading
from: PR body £ NIXL 3| A4 PR i87&8y KVConnectorStats BASBELINZ —; HEE

&5l vliim/distributed/kv_transfer/kv_connector/vl TFHIEZERRE, BT E—EFERER
M/ 4 R AR BKE



