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MTRE

« —4]iE: HiCache PP &H# B A5 MEEKEN, —XK all_reduce BRFX, HHIEFA 37%

« WEMME: EEFEIR, LEXTHRITERE: ARXMEN all_reduce BRFIRIRILEF,
# H ReduceOp.MIN fRIEFE stage &3, RAMIELSFHF storage FAF|E T A4S
PP storage iEX., MAMERTT (object. _new_ %&3¥  init__ + MagicMock ¥Halki )
HWEEEL,

Th RES EAL

PR body BA#AIEBASIHL: Reduce scheduler overhead for HiCache with pipeline
parallelism by batching write and load completion-count synchronization into a single
operation. JRSZIMFE writing_check() 5 loading_check() & BFa&—X¥E stage R, EH
FAIR. mIXK prefill-heavy AT, X—FFHPIRK; FER 3.5K/32K/128K MAKEH
prefill-only workload £, 32K BEAB R TEHMNY 494K :#FAF| 677K tokens/s (
+37%)

SCIN H AR
A PR 9 EBEZRIAE AEEIR check_hicache_events() BT, R T BRIFAE:

1. ZE A DO: UnifiedRadixCache.check_hicache_events() (
python/sglang/srt/mem_cache/unified_radix_cache.py) o iZA%EA scheduler step
WORA, #18 HiCache #F5 / ®E M. REIVE pp_size |= 1 X BHBAALEHN
writing_check() § loading_check(), —#&#& B PP £EM—REXRITEHEN, EFKE
w,

2. N BKEE: B A—RME all_reduce, & pp_size |= 1 XA, ZHMEKEN 2 B
CPU int K& finish_counts; X ¥ pp_rank == 0 B cache_controller JEZK, A
_count_ready_acks() 28141t ack_write_queue 5 ack_load_queue &
finish_event.query() BES#tZE80 ACK $&; Mi/E—>K self._all_reduce(finish_counts,
ReduceOp.MIN) EBt5ER CP/TP V345 PP 4£3#%; &/ mapl(int, finish_counts.tolist())
fRE/53| write_finish_count / load_finish_count, H#{&%
writing_check(finish_count=...) 5 loading_check(finish_count=...), £/ pp_size ==
1 X BANY SO, drain_storage_control_queues() £ enable_storage BHREFRAE
, YE¥F storage FAF|HEY stage-local E#,



3. MERECE: test/registered/unit/mem_cache/test_hiradix_pp_sync_drain.py i
TestUnifiedPPSyncBatching, _make_cache() A object.__new__(UnifiedRadixCache) %8
¥ init_, B SimpleNamespace + MagicMock ¥T#EH check_hicache _events() 1R#iEY
K R. leader BABIEIE all reduce RIFERA—REEHMA [1, 2],
writing_check(finish_count=1). loading_check(finish_count=2) &iARE—>X; follower
FRFIBIEE R BT AM ACK AF], EXETELXKE all_reduce ERALER, A
TestPPSyncDrain k%% 8,

4. CI B2E (JEA PR Zh&ESEE) : PR 2+ A #31323 £ topk.py 3| A#ER global-config
P E] 23R B get_server_args() ERSE CI kK, 1EEAES X LB [CI] Read top-k
buffer limits from schedule config &8 & &3 upstream main BHARRFE; &AL diff
RT3 2 NXM4, topk.py RIEERBRAEZRATEEF,

R

« python/sglang/srt/mem_cache/unified_radix_cache.py (#3k Z%E; 25| source; £
A core-logic; 5 check_hicache_events, _count_ready_acks, writing_check,
loading_check) : ZWiBHBFTE: check_hicache_events() B PP > 1 43 EFIR R IT
BENEFHNERAE all_reduce, EMEEIRZEANE XTI EEXRR,

. test/registered/unit/mem_cache/test_hiradix_pp_sync_drain.py (#£3k PP [ ; 253|
test; £ test-coverage; 5 TestUnifiedPPSyncBatching, _make_cache,
test_pp_batches_write_and_load_counts_once) : #3% TestUnifiedPPSyncBatching &
% leader 5 follower WAt A &E4TH, BIE all_reduce RIAA—REITEHIEH, EARK
BXEENEEETFRE,

X5 check_hicache_events, _count_ready_acks, writing_check, loading_check

RERED R B

python/sglang/srt/mem_cache/unified_radix_cache.py

WIZBEBFTTE . check_hicache_events() B PP > 1 X EFIRERITEHE D &N B RME
all_reduce, ZMaEUKZEFIEX T EERIR,

def check_hicache_events(self) -> None:
"""Called per scheduler step to poll async HiCache events."""
# EEIKE—% PP AP WEI KX, BEEE T

self._drain_async_work()

if self.pp_size 1= 1:
# PP > 1 BF, write/load ZRITEAEHK—K @& all_reduce,
# Z RIX B 4598 writing_check() 5 loading_check(),
# EBRE PP EEM—RED; WEKNAN:
# 1) 1X leader (pp_rank == 0) Ziit43th ACK FAFIF BB E;
# 2) —R all_reduce FB5ERK CP/TP Y345 PP 1£3%;
# 3) & rank A ReduceOp.MIN B3| stage L2 MHxR/INEREK,
finish_counts = torch.zeros(2, dtype=torch.int, device="cpu")
if self.pp_rank == 0 and self.cache_controller is not None:
finish_counts[0] = self._count_ready_acks(



self.cache_controller.ack_write_queue
)
finish_counts[1] = self._count_ready_acks(
self.cache_controller.ack_load_qgueue

)
self._all_reduce(finish_counts, torch.distributed.ReduceOp.MIN)
write_finish_count, load_finish_count = map(int, finish_counts.tolist())
# E A3 PP BRANZED : ARARNTRIK, BEeRNITEM PP R,
self.writing_check(finish_count=write_finish_count)
self.loading_check(finish_count=load_finish_count)
# storage #EHIAFSIIRE stage-local [ :
# hybrid sidecar pool ®&8HE PP stage RRE M5, FHEE stage &3,
if self.enable_storage:

self.drain_storage_control_queues()

else:

# pp_size == 1: JRiZ#, sync_hicache_ready counts — &R EIF AT,
(

write_finish_count,

load_finish_count,

storage_queue_sizes,

extra_pool_names,
) = self._sync_hicache_ready_counts()
self.writing_check(finish_count=write_finish_count)
self.loading_check(finish_count=load_finish_count)
# ... 54 storage FAFIALIB(RIFRE

test/registered/unit/mem_cache/test_hiradix_pp_sync_drain.py

13 TestUnifiedPPSyncBatching &% leader 5 follower Mff A &E4TH, BIE
all_reduce RIARA—XBEITHEMR, ZAREXTENEEZRTRE,

class TestUnifiedPPSyncBatching(unittest.TestCase):
def _make_cache(self, pp_rank, write_ready, load_ready):
# F object.__new__ %83¥ _ init_, R¥EBE check_hicache_events FEHIR R,
cache = object. _new__(UnifiedRadixCache)
cache.tree_core = SimpleNamespace(enable_storage=False)
cache.pp_rank = pp_rank
cache.pp_size = 2
cache.enable_storage_metrics = False
cache.storage_metrics_collector = None
# A MagicMock FRE/MERKR, K&l S8R XIS 54,
cache._drain_async_work = MagicMock()
cache._all_reduce = MagicMock()
cache.writing_check = MagicMock()
cache.loading_check = MagicMock()
cache.drain_storage_control_queues = MagicMock()
# B/ ACK B finish_event.query 3R[E ready #r&, EMEBEERNEFTS / ik,
cache.cache_controller = SimpleNamespace(
ack_write_queue=[
SimpleNamespace(



finish_event=SimpleNamespace(query=MagicMock(return_value=ready))

)

for ready in write_ready

1.
ack_load_queue=|
SimpleNamespace(
finish_event=SimpleNamespace(query=MagicMock(return_value=ready))

)

for ready in load_ready

)

return cache

def test_pp_batches_write_and_load_counts_once(self):
# leader: write BA%| [True, False] B4 1 A; load FA%| [True, True] B4 2 1
leader = self._make_cache(0, [True, False], [True, True])
leader.check_hicache_events()

# XBWIE: write/load RF—XAE all_reduce, FHEELHER¥,
leader._all_reduce.assert_called_once()
self.assertEqual(leader._all_reduce.call_args.args[0].tolist(), [1, 2])
leader.writing_check.assert_called_once_with(finish_count=1)
leader.loading_check.assert_called_once_with(finish_count=2)

# follower: REMAMEAT, SERETELXKE all_reduce &&,
follower = self._make_cache(1, [True], [True])
follower._all_reduce.side_effect = lambda counts, _: counts.fill_(1)
follower.check_hicache_events()

for queue in (
follower.cache_controller.ack_write_qgueue,
follower.cache_controller.ack_load_qgueue,

queue[0].finish_event.query.assert_not_called()
follower._all_reduce.assert_called_once()
follower.writing_check.assert_called_once_with(finish_count=1)
follower.loading_check.assert_called_once_with(finish_count=1)

PR AL
B IEEL " BB — B EIHRAL " BRI

stepinto (reviewer) : I think we could merge this with the else branch (line
1955..1979), which could further more reduce the number of synchronizations.

luoroger37 (%) : Lines 1955-1979 also include the pp_size == 1 storage-queue
path. For pp_size > 1, storage queues are synchronized stage-locally because
hybrid sidecar pools may differ across PP stages. Merging that whole branch would
therefore change the PP storage semantics. I'll keep those lines unchanged and



limit this PR to batching write/load completions for pp_size > 1.
stepinto: Fine. Just leave it as it. Thank you. cc @nhzh0425

VEZBAFRIEL T &5 else X MIEIX, ¥EHE storage PAFIFE PP T & stage-local 1IX, &
HF LK HiCache BIFMERIFTITH, TEA reviewer BHZIZIREH#AE, B, issue LT
MichoChan #1i8 benchmark Ba12%k, TIHEXPRAMEZERE,

« BB B I pp_size==1 /9" X8 storage R UH—F BV R IRE (design): FEFHF; &
PR {X#t4b32 write/load completion, storage BA%[E 2R EFRAE,

« benchmark Ba1£#K (question): RETIARIFHREIEE, benchmark ¥ & IMERFEE,

R 5 B
o NS

« BXEMA: REEAN PP rank ZBREARM ACK A3, NERE leader Sit
, follower 52&1&# all_reduce %&, #& leader B cache_controller 4 None (1%%%
MY RIFEMEEBIMAS 0) , =K leader BIBAFIITELA 0, FTAE rank S 0 S,
HEBRRETAREELESR, BRTFIREZE,

« ReduceOp.MIN BJIEFPERE : MIN fRIERASHBEI T/EfT stage BB E, BR
follower 3BE BREMK, leader TSR ARTMAN, REHEIR O MHERENKE; MR R
&£ 7 leader/follower HE—R542 1 BAFHMIER, KEHE leader A None KA
AL 0 RILERIZ,

« PERREYFNFE: check_hicache_events() B4 scheduler step RA, T PP >
1 2%, PP =1 KBZKRMHEE; 8 writing_check / loading_check 847 £ 018 X PP
S% EER, EE HiCache PP 28 EIFEIE,

- benchmark BEAMR: "—EIEEER 32K MAREAER (+37%) , 3.5K 5§ 128K
KRIVAHEIE, BRI HREANERFTRE, TEINMFR,

- MEgERSE: EH HiCache BEFF /2 PP B9ERE, E scheduler step # PP E3 REM 2
RER 1R, ERZFMR. 2L prefill AR TEHEAEE (32K ZE +37%)

« A% unified_radix_cache.py & HiCache & UnifiedRadixCache F£ B4R,
check_hicache_events() Z2IRERNKZ, KB "MATA BA HiCache PP BIERZE;
storage FAFI R #1E XRIFAE, BET EEMEY)IE,

- BBAE M AORITIEHAIL T "leader %t + BRI E all_reduce + MIN 134 " BYE#3E
N, HBABT storage PAFIAIRFF stage-local WA R, NE4#H—3 R L3 AL E
TIRSERZ,

o REEARIT: O TRERBRZE | KHE ReduceOp.MIN EX , X leader %4it ACK BAF
, benchmark BZ AR , storage RSB XfRFARE

KRR EE

+ PR #34798 [HiCache] Buffer-only mode for HiCache host memory layer: & —
HiCache 3hiE%k, B RE#5EL unified_radix_cache.py, 574 PR EEHFKRIZ L HIEXEL,



« PR #35130 Fix NIXL cleaner grouping for hybrid cache keys: HiCache #fifll (NIXL
cleaner) &£, 54 PR By storage FA%I| stage-local & XitibE TR—F &%,

« PR #35164 Refactor kv cache event mixin into a recorder: KV & &S EmZHEEN,
W& mem_cache FTEANXMH, 5XR PR WEGFEFHRATEAERES,



