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o —AE: FEEIR LR IMRE T R OHBEAZ TR

- WEDME: EEEIR, EAE=/EZIT: @ _sync_restorable_prefix B 0/1 mask + MIN
all-reduce K¥ rank HHREERE, B BRAREAE ZaALTRE; @
UnifiedCacheLinkerWrapper 8 THERA + FH 52k EHthiX 58 pin/unpin HLE], FRET
BEMHRS BEER; @ check hicache_events BB S H R LR RIFA (I
— rank EKEAEIR) ., BIWE4 backend PR & ANRTANE —RE L L FIRBIREIE (&
DMA £BUEN)

THHES BAL

PR body BR#AILEAIX Z M #35687 FHME =3k, B2 "Add the backend-independent
external linker interface and tree-side wrapper", F3E "direct load/offload lifecycle
hooks" &/ UnifiedRadixCache, SIHLEME: %4 UnifiedRadixCache 12t E /MR KV &
itz (L3) BIBEA——F AN host tier, BEEMBREMITETIE KV HFhE, UXFERIEHN
KV ER5BY %%, RENEER PR HARLHR (#37091, #37098 54 PR) FERTH
5EZRNAR, ERAL GimLZIER.

TR

1. A MBASHMNEEE (unified_cache linker.py, +571 4T) -
UnifiedCacheLinker(ABC) X 11 N#aZ A% lookup. load.
start_layer_wise_loading. cancel_queued_load. num_completed_loads.
pop_completed_load. offload. num_completed_offloads. pop_completed_offload.
reset. close, - BAXRA TH + BF TR EE: load RAF, EENERBET—X
start_layer_wise_loading it & 3R [E layer-counter JE & RI|, XEABRSIREEHD
CUDA graph BAKEARMmMZIT, - UnifiedCachelinkerWrapper ZHHIIREN, #FH
hit_markers. pending_loads. pending_offloads ZANRSEE; HERHD
tree_core.enable_external_cache_linker B True. write_through_threshold & 1, 5%/

MFEEREIAE R S

2. A& AAEN (unified_radix_cache.py, +52/-1) - ¥ self.linker:
Optional[UnifiedCachelLinkerWrapper] = None BM™5 init_cache_linker() A8, -
reset() 5§ release_host_resources() 2 Bl#M5E linker.reset(). linker.close() A, F&iE

JainseEERRE R, BRKER.



3. RBIRFIHF - match_prefix() EEMMICES finalizer ZJ/E3BM linker.match(), 18
INER AR B KBS 33 host_hit_length FE & hit_markers, - init_load _back() 73k H
linker.has_hit(rid) 2, @ ME linker.load_back() EEEFEHEAR, -
_apply_cache_action() 8 BackupKV 2% 7 # linker 2K linker.offload_nodes() &
HFEAM; ReplaceWriteThroughOnNodeSplit A% R IBAEREHE F @ BHFE 0T A,
- release_aborted_request() ¥ linker.release_request(rid) SEIEHEAINER AR B

4. B R - check _hicache_events() ZE3HE S linker BT E X % MIN
all-reduce V34 & rank By load/offload 5%k, & drain_loads() 5
commit_completed_offloads(); #REERINALE = Rall-reduce, F—rank%kKBEIVE/AELR,
ZA X BEE return, FFRA HiCache ##IFA%|, - ready to_load_host_cache() IR 5h
K4 linker.start_layer_wise_loading().

5. MIRECE - F3E test_unified_cache_linker.py (+447 4T) : _Fakelinker ARBEASSIH,
WML AL, BEHEBIX. RIREERE. oM/ SEHABL pin/unpin. KIKEIER
EVRIFDREK . split action EEM. reset B2BRIAF. cancel HEBAMERSE 9 NAM, -
test_hiradix_pp_sync_drain.py 8 _make_cache £ Exh cache.linker = None, EEHTE
{3

KA

« python/sglang/srt/mem_cache/unified_cache/unified_cache_linker.py (iR 27858 ;
25| source; FEE core-logic; &5 UnifiedCachelinker,
UnifiedCacheLinkerWrapper, ExternalCacheHitMarker, lookup) : A PR B94%:&#1 X4
. EXJEsw kB UnifiedCachelinker 851324y (lookup/load/offload % 11 NaER A %)
S5#MIIEsH UnifiedCachelinkerWrapper (match #Ml. load_back EIE. offload JRF3#F
A, Bt pin BRE) . FTAJEEINER KV Fhé )5 mER & T b 0 23,

« python/sglang/srt/mem_cache/unified_radix_cache.py (13t Z&EZ; 25 source;
KA core-logic; &5 init_cache_linker, match_prefix, init_load_back,
check_hicache_events) : /MR EEFHRS A S — S HEMNE—FEANE: I linker Bk,
init_cache_linker A0, F¥ match_prefix. init_load_back. _apply _cache_action (
BackupKV / ReplaceWriteThroughOnNodeSplit) . release_aborted_request.
check_hicache_events. ready _to_load_host_cache <R EZHBRFIHTF. K&/
B, REIREFMRZEESFESHRA,

. test/registered/unit/mem_cache/test_unified_cache_linker.py (#i3k BEMIR; 25|
test; M test-coverage; 5 _Fakelinker, test_cache_linker_attachment_is_backen
d_independent, test_restorable_prefix_intersects_sparse_rank_results,
test_async_offload_pins_node_until_completion) : B _FakelLinker RN & T AERE I,
BEREIT X HRHRESXE. FHME / #ES pin/unpin, LBEHREIRIFOFER .
split action EE M. reset FERIAF. cancel HERAINER S X8RS, RO RAE—1
T REHY,

. test/registered/unit/mem_cache/test_hiradix_pp_sync_drain.py (3t PP R ; 5|
test: A test-coverage; &5 _make_cache) : &E*h cache.linker = None, &G
UnifiedRadixCache #T/@&1E, FiiLBRA PP [ B # & Mk sk fi 2k K.



XBEM5 . UnifiedCachelinker.lookup, UnifiedCachelinker.load,
UnifiedCachelinker.start_layer_wise_loading, UnifiedCachelLinker.offload,
UnifiedCachelLinkerWrapper.match, UnifiedCachelLinkerWrapper._sync_restorable_prefix,
UnifiedCachelinkerWrapper.load_back, UnifiedCachelLinkerWrapper.offload_nodes,
UnifiedCachelinkerWrapper.release_request, UnifiedRadixCache.init_cache_linker,
UnifiedRadixCache.check_hicache_events

R R B

python/sglang/srt/mem_cache/unified_radix_cache.py

SMEREG RS A S — B EMEE—EA R F138 linker B, init_cache_linker AR,
¥ match_prefix. init_load_back. _apply_cache_action (BackupKV /
ReplaceWriteThroughOnNodeSplit) . release_aborted_request. check_hicache_events.
ready_to_load_host_cache A RBRAERTFIHNT. K B/AMER WA, FREIIHEF( T
HEEEF 5410,

# unified_radix_cache.py — JMERE 7 B O RTMAE N &
# RN : FTA linker $9F# L self.linker is not None SF 1,
# BRIA RER) BRERALTS—K, BEPWILAE HiCache TH,

def init_cache_linker(self, cache_linker: UnifiedCachelinker) -> None:
"MK KV i EEREEm L,
# RMREFEEER, ERXHRRIEARENHN;
# AR EMIERS B AT AR XIFERE FHRE.

self.linker = UnifiedCachelinkerWrapper(self, cache_linker)

def match_prefix(self, params: MatchPrefixParams) -> MatchResult:

result = self.tree_core.match_prefix(params)
self._apply_cache_actions(result.cache_actions)
for component in self._components_tuple:

result = component.finalize_match_result_in_cache(params, result)
# % match L3RG, BRA linker FMIMERAEAE R TR £ B 2R
if self.linker is not None and params.req is not None:

result = self.linker.match(params.key, params.req, result)
return result

def _apply_cache_action(self, action: CacheAction | ComponentAction) -> None:
# ... £& action 2 X RIFRE ...
elif isinstance(action, BackupKV):
# HR linker &, 5EFEBEBXHINREMRETEE,;
# REFHRRERA HiCache D—H backup B2
if self.linker is not None:
self.linker.offload_nodes(action.node_ids)
else:
self._execute_and_commit_kv_backup(action)

def check_hicache_events(self) -> None:
"EAN scheduler step BiAF T B4 linker BEAREN ST, "



if self.linker is not None:
# S5 MIN 34 & rank B95EREK, RIEFTA rank JH 5% —Ead
# HORHE, BRED rank REDEFERE rank F—K
finish_counts = torch.tensor(
[
self.linker.num_completed_loads(),
self.linker.num_completed_offloads(),
1.
dtype=torch.int,
device="cpu",

)

self._all_reduce_attn_groups(finish_counts, torch.distributed.ReduceOp.MIN)
load_count, offload_count = map(int, finish_counts.tolist())
self.linker.drain_loads(load_count)

local_successes = self.linker.take_completed_offloads(offload_count)
if local_successes:

# HRERFITA—K: REBA— rank KKHEARER
successes = torch.tensor(local_successes, dtype=torch.int, device="cpu")

self._all_reduce_attn_groups(successes, torch.distributed.ReduceOp.MIN)
self.linker.commit_completed_offloads(

[bool(success) for success in successes.tolist()]

)
return # linker B2 2R JE E#3REl, AH&E HiCache #&FHIAZ
# ... JRA HiCache E4-4t383% 18 .

i A4
2N PR J&A review TFi, reviewer huangtingwei9988 E I APPROVED, wtBR$EDO 5 FiEE

AFREATIFEF P LEN. LRITBETE issue iFRXH CI £8:

« YEZBR /rerun-test: test_unified_cache_linker.py 5 test_hiradix_pp_sync_drain.py
7E ubuntu-latest ¥g3@3t,

« Y& —>k /rerun-group radix_cache/unified_radix_tree: & 4-gpu-h100. 4-gpu-b200.
8-gpu-h200 t3 8 A%k unified radix cache RF|2EREIT, TET B rank MIN )34
ERLLZRIFE T IERE,

« RRZEI: PR body F AMD ROCm 7.2 Cl &7 M (Run #33325476754) , EibH%
BRI, TEMARTESARTEMX,

« Cl EFBIE#EN 5 £ FEYT (testing): ubuntu-latest #M5 %K H100/B200/H200 =3
2EAN, B rank MIN 1TAZEEEL S FIFRRIEER,

« AMD ROCm 7.2 Cl £WRBE (other): TEHART S ARTEMEX, EINES PR IRt
BE

. Review H#EEHEI (other): BAN, TEE review B,

AR5 25

o A



1. BB ZHEM: match_prefix. init_load_back. check_hicache_events.
_apply_cache_action. release_aborted_request FFIE T F LA %, HE
linker=None BtEF 44, 1B check hicache_events B linker 2% H#E return, EBRE
HEHERA HiCache T4 (ack_write_queue. ack_load_queue) B{RMEHA, *%
EHI SNEREAE + host tier] HREEREEARKEE R,

2. SAESRBIKRBFE LI pending_loads. pending_offloads it inc_lock_ref.
dec_lock_ref ALl pin EF &, EAFFEEZRIA dec_lock_ref #MRH; MRAEE
T cancel 5XKER, EE/E3# DMA K KERAZ M TTIIIE,

3. B rank —3MMBRIZ: _sync_restorable_prefix 5 check_hicache_events &%
_all_reduce_attn_groups 8 MIN VAZH-ERKE rank FEFEA, PP KfiK&ksk CP A
B THASNE D E5FE 4L EREITME,

4. 2FEER: UnifiedCachelinkerWrapper. _init__ &R
write_through_threshold 254 1, X} = cache E£HWLEKE,

5.Cl 0B : AMD ROCm 7.2 3aT.MBREE; A PR RESIEHEBA, HEOREMHASF
Ja4: backend PR BiE, - &": XA, : TEETIhEELTL——Ilinker 4 A None
. FIAE#F5ER, IR HiCache BIRTARE, FA%: UnifiedRadixCache 2k
2F 8 FIA X, FELEFA cache MAMEREEREE R HR / REH FHER
; check_hicache_events R MEH#18, XNHEFN: XZIIREFRR AT KR EE
B, AESESIEIEMIBMIAERED, Fakelinker + ZFEVAMKTELZEW, "X
EREHITHER, FREE: P, BETEMRRLSERS), FEEELTATE, - NRRrD
C RBRRIF I A%, check_hicache_events WELE F , P4 & R EAIRE S8 78 |
# rank —EMAR# all-reduce, AMD ROCm CI kBCREE , SRE /533 B3 ISE

KRRk

« PR #35687 JR#6K PR (A PR B9#F%KJR) : A PR body PAFAULEAZ #35687 #HHIE
33, FHERE K, FL block FEBRELRE A

- PR #37091 iP5 (B 1 3R) : PR body #RE N A PR 89 previous split, R/& unified
cache linker &%,

- PR #37098 RiF#i (8 2 3R) : PR body #mE A4 PR 8 previous split, /& unified
cache linker &%,

« PR #36798 [HiCache] Align chunked CUDA host registrations: [&J& mem_cache /
hicache T8 BE#, = memory pool 5§ host SEAERERZH, & PR B linker B2
H5HHRH,

« PR #36958 [mem_cache] Keep req.kv non-optional and key KV ownership on

reg_pool_idx: Xt UnifiedRadixCache 5RE B ANRBEMNEN, 5K PR BKE—XMH4
%, & external linker &3t B9{R R A,



