PR #32388 &R L

sgl-project/sglang
Observability enhancement for HiCache
&3tntiE: 2026-08-06 05:13

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/32388

PATHRE

« —#)1E: HiCache o EGF. EHERS EZFIER

- WESME: EERIL, EAXT=ERIT: 1) HiCacheAck FEIBRE# I pool By token ¥k5
BEFEFE, LR EITERS MR RIS ack REE; 2) make_timing_event_pair() 5% &
SREMHIER S, £ backup/load-back R ZEITBARE SRR EE; 3) FBEFERAEL
A _log_write_ack_metrics BIEAT R, BINES PR #33580 (F—waiED) —#eHE
3, PR UnifiedRadixCache Xf|IBEFEAZ AV SRR PN EARIT T, ZERRE
F write-back KB, WETHERBELERRE L2 #REE,

THHES BAL

PR body PA#UEBAENAL: 'This PR introduce several new metrics for HiCache
observability including: separated cache hit counter from tiers, backuped token, load
back token and dropped token (for write-back policy) counter, more accurate timing
and memory footprint counter for live bandwidth computation.' BRELA HiCache R A Bk
evict/load-back %k, &/ #% device/host/storage B &35, %R write-back & T
D->H &35 H->D BHMESREAFER, TEUHE L2 LHRFR, LTEMNAEEAT
KV EFWHL, EhFEXEE BRENER.

SN AR

TIF% 5 NERIER

1. F8FRFME : metrics_collector.py 89 StorageMetricsCollector #3g
sglang:prefill_effective_tokens_total. sglang:hicache_backup_tokens_total.
sglang:hicache_backup_bytes total. sglang:hicache_backup_duration_seconds.
sglang:load_back_bytes_total. sglang:hicache_dropped_tokens_total & 6 4
Prometheus FF%|, #TE input/device_hit/host_hit/storage_hit 84 mode 5%& pool
B 0 B 5; FBE eviction A EBRIAE LR 1 B EE| 60 £, EA write-back B
FEEREHEMTTREFSHY ., BEIE increment_effective_prefill_tokens.
increment_backup_num_tokens. increment_backup_num_bytes.

increment_load_back_num_bytes, observe_ backup_duration.
increment_dropped_tokens %A%,

2. fEME E X: managers/cache_controller.py 8 HiCacheAck 30 num_tokens_by pool
5 num_bytes FE; ERBEAR transfer num_bytes RitHE kv + draft EH;



hybrid_cache_controller.py 23838k num_tokens by pool (¥ pool it BHFRE A
HAth pool RF|8 sidecar f£%1) 5 transfer num_bytes (it A draft piggyback 5
sidecar &) . start_writing 5 start_loading B&A make_timing_event_pair() &8
ack TREMGN, FRARFITREBEZELEN D->H/H->D #I1,

3. SHFIE LR hiradix_cache.py. unified_radix_cache.py. hi_mamba_radix_cache.py 8
writing_check/loading_check & ack 5ERXBt#% pool B i backup/load-back token 55
., HWMNFEREAE; unified MFHE record_dropped_tokens (B drop BlJE tracker
EETEZMERE) , |BhiradixfM7ZE_drop_subtree_no_host ¥ B 1E F R FFK A token,

4, B SGIt: schedule_batch.py FH @R E split_cached_prefix_by_tier;
schedule_policy.py B9 PrefillAdder ¥E _update_prefill_budget F3%
device/host/storage 3% 3k retracted EXR B F prefix F EMBIFTEFEL;
metrics_reporter.py By PrefillStats LB L F X FIE report_prefill_stats Fi@H
increment_effective_prefill_tokens,

5. MIREZE: test hicache_staged write_back dispatch.py A fake host pool 5%
anchor_entry/entry_map/size_per_token, F7#& setUp/tearDown H &I
_timing_events_supported &% ; test_hicache_load_back_timing.py 5
test_prefill_adder.py *p R FT FEME .

R

- python/sglang/srt/observability/metrics_collector.py (13 fe4r%%E; £ 5H| source; 2%
A core-logic; 5 increment_effective_prefill_tokens,
increment_load_back_num_tokens, increment_backup_num_tokens,
increment_backup_num_bytes) : @I FIEARAEM M-S LR A IEFTE, ARV G
BAVROEIEE ; T prefill 224 F. backup/load-back &M token 5F T3k, #HAd
B A B K dropped tokens it#k, H¥ & eviction B B,

« python/sglang/srt/mem_cache/hybrid_cache/hybrid_cache_controller.py (&3t B&%4
%; 25| source; FER entrypoint; fF5 _num_tokens_by_pool, _transfer_num_bytes)
: A merged transfer op ITE#% pool B token 5 B FHEHAZOCE X & ;
start_writing/start_loading F timing event pair &N R HIBERE N ack, B WIErr
B R KR o

« python/sglang/srt/mem_cache/unified_radix_cache.py (13t %—27%; 25| source;
E R core-logic; &5 _record_dropped_tokens, _log_write_ack_metrics) : ¥FEHFERIR
HIEREEA S, BE record_dropped_tokens 5 _log_write_ack_metrics, A evict 38
PROZRMNESIE R A full BEIRE,

« python/sglang/srt/managers/cache_controller.py (#3k &% #%%|; 285 source; FER
entrypoint; &% _transfer_num_bytes) : HiCacheAck ¥k3E4EH#73E
num_tokens_by pool/num_bytes FE&FH % EMAR transfer_num_bytes, write/load
% ack FAFERIE & #TF B

« python/sglang/srt/mem_cache/hiradix_cache.py (iR ZHEZS; KB source; KR
core-logic; &5 _log_write_ack_metrics) : |IB HiRadixCache BAZRE AN
backup/load-back ¥64r5 dropped it#k, RIES5%—2HF D2 —3K,



- python/sglang/srt/managers/schedule_batch.py (13t #tE8RE; 25| source; LR
core-logic; 5 split_cached_prefix_by tier) : ¥ split_cached_prefix_by_tier Zh&
BHGRAERME R, B% breakdown HHEIBEER,

« python/sglang/srt/managers/schedule_policy.py ({3t RE KB ; 57| source; LR
dependency-wiring; &5 _update_prefill_budget) : PrefillAdder i2&
device/host/storage 224 F token, & prefill 224 P RIEFRHIEIR,

« python/sglang/srt/managers/scheduler_components/metrics_reporter.py (#3k Fg¥rt
IR; EA source; EA dependency-wiring; F5 PrefillStats) : PrefillStats ¥ &2 E 4
T FERFIE report_prefill_stats FIfH increment_effective_prefill_tokens, IT&EIFEE
3| Prometheus By _EIREEEK,

- python/sglang/srt/mem_cache/hi_mamba_radix_cache.py (13t Mamba &% ; 55|
source; M core-logic; &5 loading_check) : Mamba ¥ FRZ&GFKRIZN
loading_check E## pool LR load-back 5 FFHFE4r.

. test/registered/unit/mem_cache/test_hicache_staged_write_back_dispatch.py ({3 #
ToMIR; K5 test; LR test-coverage; &5 setUp, tearDown) : E# fake
event/host pool LFEEHT ack FE, HIE setUp/tearDown SEHE timing INEHE, Bik
BT 2,

. test/registered/unit/mem_cache/test_hicache_load_back_timing.py (3R #Eo0s; £
B test; LA test-coverage) : B E load-back ITET5#% pool EIREIFTIZLE,

. test/registered/unit/managers/test_prefill_adder.py ({3 B MR; K7 test; HKA
test-coverage) : ¥ PrefillAdder 2B e EITHIRI =,

XS increment_effective_prefill_tokens, increment_backup_num_tokens,
increment_backup_num_bytes, increment_load_back_num_tokens,
increment_load_back_num_bytes, observe_backup_duration,
increment_dropped_tokens, split_cached_prefix_by_tier, _transfer_num_bytes,
_num_tokens_by_pool, _log_write_ack_metrics, _record_dropped_tokens, writing_check,
loading_check, _update_prefill_budget, start_writing, start_loading

KR BR

python/sglang/srt/observability/metrics_collector.py

DIVFIEATACEM M S LR AR, BAORIIM M R BAZ OEkIEE ; F¥Eprefill 0 B ar,
backup/load-back #ith token 5FFit#k. #HBEE ABE K dropped tokens it#, #¥ &
eviction H A B,

# ======== HiCache L2 (host DRAM) &1p / BIE5 EF IR ========
# D->H &7 —-hicache-write-policy write_back T 2[EER & FH1RlE,
# TTREIRFEHN, EERAE A EMLL load-back E 5
bucket_backup_duration = [

0.001, 0.002, 0.005, 0.01, 0.02, 0.05,

0.1, 0.2, 0.5, 1.0, 2.0, 5.0, 10.0, 30.0, 60.0,
]

# D->H &0 893t token it3k; BEFTA write policy,



# 5 L3 BM sglang:backuped_tokens_total 48 X4
self.backup_num_tokens = Counter(
name='sglang:hicache_backup_tokens_total',
documentation='The number of tokens backed up from GPU to local '
'host DRAM (L2), by host pool (kv, swa, mamba, ...).',
labelnames=list(labels.keys()) + ['pool'],

# write-back EENRNGFEA T REREIREKEY token 3K,
# #% reason 5 pool MANEE X4
self.hicache_dropped_tokens = Counter(
name="'sglang:hicache_dropped_tokens_total’,
documentation='"The number of device KV tokens destroyed without a '
'host backup, by pool (kv, swa, ...) and reason."',

labelnames=list(labels.keys()) + ['reason’, 'pool'],

def increment_backup_num_tokens(self, num_tokens: int, pool: str) -> None:
# MR ack ERAFEW RN, EAMNAEFETH D->H 5%

self.backup_num_tokens.labels(**self.labels, pool=pool).inc(hum_tokens)

def increment_dropped_tokens(self, num_tokens: int, reason: str, pool: str) -> None:
self.hicache_dropped_tokens.labels(**self.labels, reason=reason, pool=pool).inc(
num_tokens

)

python/sglang/srt/mem_cache/hybrid_cache/hybrid_cache_controller.py

A merged transfer op it & pool B token 5 & F RO E X & ;
start_writing/start_loading A timing event pair &N HILLERE N ack, B RmIERN
R R

def _num_tokens_by_pool(self, op: CacheOperation) -> dict[str, int]:
# 3% host pool Ziit—XRE&FH1EHE token ¥ (anchor + extra pools) ,
# D->H write 5§ H->D load 8 ack A ; ERHM pool K5IH
# sidecar fEHIARIT A, BREEITHK
counts = {self.mem_pool_host.anchor_entry.name.value: len(op.device_indices)}
for transfer in op.pool_transfers or []:
if transfer.indices_from_pool is not None or transfer.host_indices is None:
continue
name = transfer.name.value
counts[name] = counts.get(name, 0) + len(transfer.host_indices)
return counts

def _transfer_num_bytes(self, op: CacheOperation) -> int:
# 2 pool &ItFETE, ®E draft piggyback 5 sidecar 1£4i;
# SHREAE sum HBMREIEE D->H / H->D BSZFrw 5T
kv_tokens = len(op.device_indices)
num_bytes = kv_tokens * self.mem_pool_host.anchor_entry.host_pool.size_per_token
if self.has_draft:



num_bytes += kv_tokens * self.mem_pool_host_draft.size_per_token
# &1t sidecar T £ ABR pool FEALER
source_len = {self.mem_pool_host.anchor_entry.name: kv_tokens}
for t in op.pool_transfers or []:
if t.indices_from_pool is None and t.host_indices is hot None:
source_len[t.name] = len(t.host_indices)
for t in op.pool_transfers or []:
entry = self.mem_pool_host.entry_map.get(t.name)
if entry is None:
continue
if t.indices_from_pool is not None:
num_slots = source_len.get(t.indices_from_pool, 0)
else:
num_slots = len(t.host_indices) if t.host_indices is not None else 0
num_bytes += num_slots * entry.host_pool.size_per_token
return num_bytes

python/sglang/srt/mem_cache/unified_radix_cache.py

FEGRZNIEREAS, B4 record_dropped_tokens 5 _log_write_ack_metrics, WX

evict IERORNEIRERA full BEIRAE,

# AR host pool &L WET; 5 hicache_backup_tokens_total
# UK host &5 gauge A pool ZIRIF—3K
_COMPONENT_POOL_LABEL = {

ComponentType.FULL: PoolName.KV.value,

ComponentType.SWA: PoolName.SWA.value,

ComponentType.MAMBA: PoolName.MAMBA.value,

def record_dropped_tokens(
self,
tracker: dict[ComponentType, int],
freed_before_drop: dict[ComponentType, int],
) -> None:

"L ENAFEN T REMREIEEF I token K,

A AT drop BIA freed_before_drop = dict(tracker) Rk,
drop SEERJE tracker F&AGHFERKERNAERE,
if self.metrics_collector is None:
return
for ct, freed in tracker.items():
dropped = freed - freed_before_drop|ct]
if dropped > 0:
self.metrics_collector.increment_dropped_tokens(
num_tokens=dropped,
reason="host_pressure’,
pool=_COMPONENT_POOL_LABEL[ct],



AR

% PR A AL review Wi (HE—H issue T2 Gemini Code Assist BZ 1L IREIETR)
EbZ AT 5| AN EREW, EEITRNITREAREEREIRE: —2
eviction_duration_seconds #SEEY K| 60 #, F8HI%BA write-back T eviction ®-&FHE
N D->H &1, "REFLEHY; —& num_tokens_by pool BAFAHERR sidecar % (sidecar
transfers reusing another pool's indices are excluded) , M _transfer num_bytes NI &

wESEN, ANERE, BEEEHHERIT,
- ELEIMETF AR

PRS-

- QFe:

 HEZMP R HiCacheAck & NamedTuple, ¥EFERABRIMNME, MEFRE; BFAMN
EEZERIERX num_tokens_by_pool/num_bytes, IR R &S HIE rbrE mIEA R
, ABEN,

« BLZTE: increment_load_back_num_tokens B (num_tokens) Z X (num_tokens,
pool), =/MARAREBRFHEK, BEIKNIBLZNEEXRAASEERK,

« ZiT 042 E . unified_radix_cache.py B evict A sum(tracker.values()) %A
tracker[BASE_COMPONENT _TYPE], sglang:evicted_tokens_total ¥ RH & &
SWA/MAMBA &, R#IB 012695 % 3 AR =T AL H BBk K

- FEFRAK : FTIL LS AN pool/reason/mode #r& By Counter 5E 0 7731,
PROMETHEUS_MULTIPROC_DIR TF /&5 %k} host pool $& L& M3,

- MERE: ack RIBAEERIEAN T FHIEA S5 Prometheus Bin; B A EBFET BN AEZWE/N
. AR,

« 3B / P #7138 sglang:prefill_effective_tokens_total{device_hit,host_hit,storage_h
it}). hicache_backup_*. load_back_*. hicache_dropped_tokens_total.
hicache_backup_duration_seconds &igtr, TTEELH LB GFEE L2 LR,
21t write-back ERAREAN THEFH K,

- A%: BH HiCache B2l % ERE FBTEF5]; RBA HiCache BFREE
collector #AILE ZIFMEFF, FHE T RBE,

- HRA: FEREXEHERIZ (UnifiedRadixCache/HiRadixCache) EHRE—%&
_log_write_ack_metrics 012, FEELIBS5XELRA; RAEM
split_cached_prefix_by_tier R A FIHLNE—FLRKIR,

- RFetrig: HiCacheAck ¥ BEMFTARA A |, evict FMAEiITOZRAE |, FEHEFF
SEFEEAK , FTIBRFRZ T R AP

KRR EE

« PR #33580 [Unified Radix Cache] Complete the tree-core interface boundary: 54~
PR R Bt % unified_radix_cache.py: 33580 BERZE—MAZWEDOMR, & PR EH Ein



# L2 #5hr LIRS dropped it4#%, A& HR#S) UnifiedRadixCache EH H AR
HiRadixCache,

« PR #33595 Measure prefill busy time between launches: EJ&EE &= T WM R, B
E&EfEEK schedule_batch.py 5 metrics_reporter %812 ; & PR 8§
prefill_effective_tokens_total &5 prefill busy time B R %, MR EREHN A REL,

« PR #33348 [DCP] Match the replicated draft KV pool's page granularity to its
allocator: /& HiCache L2 #4#Ei: 33348 &£ draft KV pool TURLEMAS, 4 PR &Y
FRGEITWE IR draft piggyback &4, FEEE HiCache fEHIIERAMERAR IS

« PR #33556 Add Ling-3.0-flash cookbook: [ /& hicache ZhéEzk: 33556 & HiCache
WEHRKSEAD, &N PR MRS EZFEIRA cookbook PR EMINEMAEMIK
o



