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THHES BAL

LI RE

1.BBEEY R’: & server_args.py F#3¥¢ —hicache-host-memory-mode %3 (F[3%&1E :
cache, buffer_only) , %0 _validate_hicache_host_memory_mode Z E3#4T RN S
B, Hafk buffer_only ERAHTEEFMEHEASZIFEEEKR, RN, AETRAN
hicache_ratio (buffer_only =X TFA 1.2, cache X TAH 2.0) ,

2. BNEBEESRASER: & unified_radix_cache.py 89 UnifiedRadixCache #, 1R3E
host_memory_mode ik, BufferModePipeline, & E T EEA ZTERNE RIS

(#n pending_write_queue, staged_prefetches) FofMWRKE: & (5) Ak
RE () , ZHENSNEEAE (W0 evict_host, _execute_and_commit_kv_backup,
prefetch_from_storage) RIBEN2 X F| R REOHATER,

3. HEMEELI: & buffer_mode/pipeline.py ¥, BufferModePipeline.enqueue_backup_i
ntent LI T 5RAUALD, BRN—AFEANIE (G2, KT EEE. RELR.
RAREE) HEH A, REBFERA. EERELAIE D2H B, HME5 AR TRFIA.

4, MBREEEESMERINA: EEN S —IREIEMNGEIRIREIERIE, _StagedPrefetch fo
_OngoingBufferLoadBack F&MIRERMAF MR L EEINEZPX., EFTHEILLE.
UK IEAEST H2D E8#nv%k3E. unified_radix_cache.py H 8 prefetch_from_storage #o
_try_alloc_storage_hit EAAE5BERE, UMMAZHEERS ZPENNTRIT A

5. BEAMHE5ITE: 5| N7 StorageExistenceCache (
buffer_mode/storage_existence_cache.py) AT EES#HAME, BAEXNBEANGEETEMEN
BAEHIT AR ER . ¥ SimHiCacheStorage (storage/sim_storage.py) 1EAHE M
REREIL R A T E MR, metrics_collector.py F38m 7 i ER L HNTER (0



backup_dropped_tokens_total) ., #1387 & 189 E MR IXEH
benchmark/hicache/bench_buffer_mode.py, HETTMR (
test_unified_radix_cache_unittest.py) Kty &, BE T ZPEIANTBML. &H. T
FahnEiR ERAR .

KPEAF:

« python/sglang/srt/mem_cache/buffer_mode/pipeline.py (13 38 ; 25| source;
2K A core-logic; %5 _UnifiedBackuplntent, _UnifiedBufferBackupEntry,
_StagedPrefetch, _OngoingBufferLoadBack) : A&, ST EAER WA RSE
gty / MBREEEFE,

« python/sglang/srt/mem_cache/buffer_mode/buffer_page_cache.py (#ix THEEE; £
% source; LR core-logic; &5 _PageRef, init, BufferPageCache, len) : SZI|T —A
BORITHEMRBEANTTERSE, Br T E2PERX T ARMEN RAM ZFEBERMNMT M,

« python/sglang/srt/mem_cache/buffer_mode/storage_existence_cache.py (#i3k &M
%17; £5| source; A core-logic; &5 StorageExistenceCache, init, len, add) : 52
AT —NMREFNGEMHES, ATEENHFHERNESBRE, EZ2PEINRIEEITHXE
A1,

X5 BufferModePipeline.init, BufferModePipeline.reset,
BufferModePipeline.enqueue_backup_intent, BufferPageCache.register,
StorageExistenceCache.covers_all, validate_buffer_only_stack,
UnifiedRadixCache.init_hicache, UnifiedRadixCache.prefetch_from_storage,
_prefetch_kvcache

KR BR

python/sglang/srt/mem_cache/buffer_mode/pipeline.py
oS, SEIMT BPENNTAERSEREED / MBREEEZE,

class BufferModePipeline:

A PR R RS R & DR SR B3

B " UnifiedRadixCache.init_hicache™ ™ EENANFAEINA ~buffer_only ~ BHyE;
EHRHEAMM Y " cache.buffer_pipeline is None™ ™, R0 X8 A I EEHITH K,

def __init_ (self, cache: UnifiedRadixCache, swa_window_pages: int, write_backlog_cap: int):
self._cache = cache
# SWA E O AN, BUKV TURBAL, % SWA BAEEN FHOE FRER,
#0 ZXKV: RAERME ORET 7, WARSHS,
self._swa_window_pages = swa_window_pages
#
RTHFENFERELR; B ER, MERMBEEANRKER (EELGTRENML)
self.write_backlog_cap = write_backlog_cap
self.reset()

def reset(self) -> None:



#MBREE: FHEEERTHT (FERHFER) . ARRBEBEISLETX.

# EREINTEALRN BRI, UAREE#THMNERRE (BEXTAIA id Rl
self.pending_hit_allocs: deque = deque()

self._prefetch_prefix_ctx: dict[str, list[int]] = {}

self.staged_prefetches: dict[str, _StagedPrefetch] = {}
self.ongoing_buffer_load_back: dict[int, _OngoingBufferLoadBack] = {}

# &HEE: 45 D2H B FIFO B, EMEEHTPHNTE d (FEEFML) |
# URM D2H Bah B FERIAZ B SN TUE e RN AT Aiti—

#EANBRER + BRI S RIFMBEENAR,

self.pending_write_queue: deque|_UnifiedBackuplntent] = deque()
self.inflight_backup_node_ids: set[int] = set()

self.inflight_backup_hashes: dict[str, int] = {}

# 7 D2H BshAn D2H #aAzial (B & id R3l) B&EDR, REERBERD

# fofEfgrfiAZ | (BERFE id B3l . REREBFEERNH ongoing_write_through/ongoing_
backup MEZ,

self.ongoing_write_through: dict[int, _UnifiedBufferBackupEntry] = {}
self.ongoing_backup: dict[int, _UnifiedBufferBackupEntry] = {}
self.write_staged_tokens_ =0

self.write_backlog_tokens_ =0

self._backlog_cap_hits = 0

def enqueue_backup_intent(self, node: UnifiedTreeNode) -> None:
"R ERBRREIFEERB|I GG,
AANE: 2Bk, R aBEE. RELR. IXEE,
EZF RN, TAKERLSSPRENMA, "
if not self._cache.enable_storage or not node.hash_value:
return
if node.id in self.inflight_backup_node_ids:
return
#ENEE: EMLEH D2H BaIEHRSE.
# ERMNEBEENILERBEBRFHSHENLATHNAR (EHWNT R id
THEEAEAN) HES,
if self._cache.storage_existence_cache.covers_all(
PoolName.KV, node.hash_value, extra_cover=self.inflight_backup_hashes

return
intent_tokens = len(node.hash_value) * self._cache.page_size
if self.write_backlog_tokens_ >= self.write_backlog_cap:
# ERAFAEESRELRDN 2 & (W init_hicache) , RXREE®RE MR
# AT SN B EE—E — bug, TER .
self._backlog_cap_hits += 1
if self._backlog_cap_hits <= 3 or self._backlog_cap_hits % 1000 == 0:
logger.error(
"HiCache write backlog cap hit (occurrence %d): "
"backlog=%d cap=%d queue=%d. Live backlog is bounded "
"by the device pool span, so this indicates a "
"stale-sweep or accounting leak.",
self._backlog_cap_hits,
self.write_backlog_tokens_,



self.write_backlog_cap,
len(self.pending_write_queue),
)
self. log_backup_dropped(intent_tokens)
return
# HMEMH e R ERERANBEE KT AL 7,
# BENERE AT KA RE,
if not self._backup_parent_covered(node) or self._backup_oversize(node, intent_tokens):
self._log_backup_dropped(intent_tokens)
return

# ... (BREMRUZEMAZRE )

python/sglang/srt/mem_cache/buffer_mode/buffer_page_cache.py

LT —MEORITEMRBEANTES R, BT EPRI T ARHMEN RAM REFHEEMR
7 .,

class BufferPageCache:
def __init_ (self) -> None:
# (pool, page_hash) -> _PageRef; REBZXBHFE, EABMKIFLIERELEENLF,
self._entries: dict[tuple[str, str], PageRef] = {}
# B0 EI A LRU GLIR = &48) « BREZES,
self. zero_ref: dict[str, OrderedDict[str, None]] = {}
# BEERFAENE N UELSRE S AN + Z3AN) .
self._held_tokens: dict[str, int] = {}
# BT refs=0 BB (EEATITERK)

self._zero_ref _tokens: dict[str, int] = {}

def register(
self,
pool: str,
hashes: Sequence(str],
host_indices: torch.Tensor,
page_size: int,
retain: bool = True,
) -> int:

"ERE—NEHENEE, §/0MNTE—NKE, refs=1 (HFEFE)
REFEGNTEIKE, retain=False’” = 45 (E&E—N5|AREK,
RIBZBGPRAE)  EENECHFREINAEKE, FRENELERIERNEA,
DUE AR AR BT AT R G RE AR, """
assert len(host_indices) == len(hashes) * page_size
registered = 0
entries = self._entries
# —RMEIRERTUE L FAEAL id (JL _PageRef) .
first_slots = host_indices[::page_size] .tolist()
for i, page_hash in enumerate(hashes):

key = (pool, page_hash)

existing = entries.get(key)

if existing is not None:

existing.retain = existing.retain or retain



continue
entries[key] = _PageRef(
host_indices[i * page_size : (i + 1) * page_size],
first_slots]i],
retain=retain,

)
registered += 1
if registered:
self._held_tokens[pool] = (
self._held_tokens.get(pool, 0) + registered * page_size

)

return registered
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IAX BRI ERBATRROASE, HTRERE PR P,

- fE¥ AT AZEE (stmatengss) : stmatengss KX swa_component.py #9f&ek (&
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req.swa_host_hit_length, fEEFAINXZ—ANEIRE bug, FHE PR PEETE GEY
staged_prefetch_swa_tokens) o

« BMAREEMHRTE (design): FERE, ITXERS PR FEMUKRSMEE X,

« RS AR (correctness): EEHIAX BIREILIVEREATRANAL, HRIERL
PR F#EA.
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P RA, BE, ERARSEERERE.



- MEREFTEE: FTHERNMNEAEREZEE M T HIMIKRE (40 host_memory_mode == "
buffer_only") Aov[8ERYTTHIEERIE, FEIEEIPAEN T KA (R IX Lo I 5K 7] BB

- EFMESREY . PR T AR RE R AEDE AR TP FEM, FRIZ
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- BLE 5BRIAME: buffer_only EXEIZRIA hicache_ratio (1.2) FaxtE EIKERHZE L FTRE
TEAABRGRIT/ERR. RESE R (WREEFEMRERH) 2FXBHIEK,

« REBRMAFL: BufferPageCache FHELIMERBEAFTEMR, XTI AREELBIXFE,

- AP AE/ANENAR (flin 8GB-16GB) LEmiTRERRMAF M T BEMREREANIN
Ko MAIBER R A PR ENA FRIGE A6 10 R, MARKERAE—INEZR
ROGEHFE. AP EEEMITNEERNRER M,

- AR A SGLang MR BREFARIANT —NEMBRELEE (THFERX) . ERT A
RESMAFRETHENME, TREZMEENAFERE, WERR LA NHEERIT,
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