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PHATHRE

« —AiE: %— radix Bt XIFTITRGEAE attach/detach

- WESME: EERFIL, =& X)T StorageAttachment BYZE4E1LIFS
backfill_missing_hash_values By"&&8E—E MR, UKk 15 BERSHIMRALR AN
; BIWESRIAEEFAN P2 BBER- TR,

ThRES EAL

UnifiedRadixCache 8y attach_storage_backend / detach_storage_backend BAZE stub &
Z3IRE False, §3K /hicache/storage-backend &3 API R Xt HiRadixCache &£3%; &
#35081 ¥4%— radix PR ABRING, BATRAEMEERKARE, PR body BABULAE
“Preceding fix for #35081", FHEM T HATH A8 #35240,

SRR

1. #13¢ python/sglang/srt/mem_cache/unified_cache/storage_attachment.py:
StorageAttachment A% — & KBERIL. extra-config #BHNT. controller attach.
teardown 5 apply_runtime_config(), iLBzh. B APL. atexit =/ MNA\BOHXHA—FLI
: UnifiedRadixCache M 2764 1TFZE 2520 1T,

2. B&3& unified_radix_cache.py: BN stub &4 5t
StorageAttachment.attach/detach B9ZEF6; #3E shutdown() HIEM atexit; FHE
drain_storage_control_queues_local() f#t teardown J&¥; _revoke_pending_prefetch
NFF A revoke_pending_prefetch,

3. eFEBEEBE: unified_tree_core.py #3¥ backfill_missing_hash_values(), R%&FEiwHA
, A storage RFBERHZENT ST EAEE, BR L3 key RBEEZSFRKERT;
unified_tree_core_interface.py R & B E A%,

4. BEZERG|E: managers/cache_controller.py 8= HIBAFIE _ init ¥ A
None, £k attach Bty detach B A T4 no-op.

5. MIRELE: 15 F& attach/detach RSH (BJHFE HTTP, FFBRIE) .
TestUnifiedRadixCacheStorageAttachBackfill Bl EreFHEER A,
test_hicache_storage_runtime_attach_detach.py i F3£ £ B HiRadixCache 4 4y )& £A
B=%—W,

R



- python/sglang/srt/mem_cache/unified_cache/storage_attachment.py (1 s ;
5| source; EA core-logic; &5 StorageAttachment, attach, detach, shutdown) :
PR BIAZ I B, ST LIAEMEH attach/detach £ HR, REIHE APl % —H b
FRBIXE,

« python/sglang/srt/mem_cache/unified_radix_cache.py (13t %&—#iE7E; 25| source
; A dependency-wiring; &5 _revoke_pending_prefetch,
revoke_pending_prefetch, shutdown, drain_storage_control_queues_local) : Z%—
radix ZHEE2, ¥ stub. ZFE StorageAttachment, I atexit shutdown, EIhEEE
EZEAREIR,

« python/sglang/srt/mem_cache/unified_cache/unified_tree_core.py (#ik iz ; K5
source; £ core-logic; &5 backfill_missing_hash_values) : #3g
backfill_missing_hash_values &4 EEEI3E, ZA PR RASHIEMAMEMEE, Fiik L3 key
miral %o

« python/sglang/srt/mem_cache/unified_cache/unified_tree_core_interface.py (1 #¢
#¥0; 265 source; FER core-logic; &5 backfill_missing_hash_values) : &
TreeCore F#EDOIZE backfill_missing_hash_values, F{RFIAMSEZIL X FE—HFEHRIEN,

. test/registered/unit/mem_cache/test_unified_radix_cache_unittest.py (1R Z75 50 ;
K7 test; EA test-coverage; 5 TestUnifiedRadixCacheStorageAttachBackfill,
_build_two_level _tree, hashes_by token_ids,
test_backfill_reproduces_hashing_from_the_start) : BE7TNRARENE E E3EEE = B
YarEA BE B YY, BN T RIIENIRA R

. test/registered/hicache/test_hicache_storage_runtime_attach_detach.py ({E3k 3%3|3%
MR, KA test; £ A test-coverage; F5 _check_attach_detach_lifecycle,
TestUnifiedRadixCacheStorageRuntimeAttachDetach, test_runtime_attach_detach) :
RN AN TR E AR —F attach/detach £ REARE, RIEZE—KE
HiRadixCache 1T H—%,

» python/sglang/srt/managers/cache_controller.py (13 Z&FiEH88; K5 source; EH
bugfix) : BB MK attach B detach b AttributeError B918]71, B FEAREEMBE,

XS StorageAttachment.attach, StorageAttachment.detach,
StorageAttachment.shutdown, StorageAttachment.clear,
StorageAttachment.apply_runtime_config, UnifiedRadixCache.revoke_pending prefetch,
UnifiedRadixCache.shutdown, UnifiedRadixCache.drain_storage_control_queues_local,
UnifiedTreeCore.backfill_missing_hash_values

KR BR

python/sglang/srt/mem_cache/unified_cache/storage_attachment.py

PR BOB S AH, & ZIMAEMEMR attach/detach £ 4R, REHE APl A% —H LT H
YK 5,
# python/sglang/srt/mem_cache/unified_cache/storage_attachment.py

class StorageAttachment:
# Attach / detach the storage backend of one UnifiedRadixCache.



def __init_ (self, cache: UnifiedRadixCache):
self._cache = cache

def attach(self, storage_backend, storage_backend_extra_config_json=None, served_model_
name=None,
hicache_storage_prefetch_policy=None, hicache_write_policy=None):
# BRAMER: SREER, BE3) controller LR,

cache = self._cache

# R MMEEFTEIER Z R ELIIERSATIR
invalid = self._validate_policies(hicache_storage_prefetch_policy, hicache_write_policy)
if invalid is not None:

return False, invalid

controller = cache.cache_controller
if controller is None:
# KRB A —enable-hierarchical-cache B ik EE
return False, 'HiCache is not initialized; launch with --enable-hierarchical-cache'

if cache.enable_storage:
current_backend = controller.storage_backend_type
if current_backend != storage_backend:
# FAREREHRAME detach, #BEREFERYIR
return False, f'HiCache storage backend is already enabled with {current_backend};
detach first'
# RS BERBMUARBER (CEE extra_config_json FE 4 X AEL)
self._apply_policies(hicache_storage_prefetch_policy, hicache_write_policy)
return True, 'HiCache storage backend already enabled with same backend; policies
updated.'

# RN KR, ILEREARBHNRAERIIE (KKBELETEERNER, I Codex P2)

self._apply_policies(hicache_storage_prefetch_policy, hicache_write_policy)

try:
(extra_config, prefetch_threshold, prefetch_timeout_base, prefetch_timeout_per ki_
token,
hicache_storage_pass_prefix_keys) = HybridCacheController.parse_storage_backend_
extra_config(
storage_backend_extra_config_json)
except Exception as e:
return False, f'failed to parse storage_backend_extra_config_json: {e}'

try:
controller.attach_storage_backend(
storage_backend=storage_backend,
prefetch_threshold=prefetch_threshold,
model_name=served_model_name,
storage_backend_extra_config=extra_config,
host_pools=controller.mem_pool_host.entries,



)
except Exception as e:
return False, f'failed to attach storage backend: {e}'

cache.enable_storage = True
return True, 'storage backend attached'

python/sglang/srt/mem_cache/unified_cache/unified_tree_core.py

3 backfill_missing_hash_values "6 85 E3H, EAR PR ZCHIEFHMESE, Frik L3
key %E&%‘J%o

# python/sglang/srt/mem_cache/unified_cache/unified_tree_core.py
def backfill_missing_hash_values(self) -> int:
# NGFMEE RN T S ANST TG B,
# TPEFRURT ARE—NER AL, EXTELEHR, FTHTASNERER
# 8%, L3 key R ELZRIRNER, HMmERIELRXER,
# REFEEARESNT SR BETEHETNRT SITHE,
filled = 0
stack = [self.root_node]
while stack:
node = stack.pop()
#MROTEAHETAYE AFLTEER (MEZEHEE)
if node is not self.root_node and node.hash_value is None:
node.hash_value = compute_node_hash_values(node, self.page_size)
filled += 1
stack.extend(node.children.values())
return filled

test/registered/unit/mem_cache/test_unified_radix_cache_unittest.py
BIUMRARERMEE EEEE = BEeAEE NRY, R TRIENRA KL,

# test/registered/unit/mem_cache/test_unified_radix_cache_unittest.py
class TestUnifiedRadixCacheStorageAttachBackfill(CustomTestCase):
# EBEL LA RS — R B e —5K

cfg = CacheConfig(page_size=4, components=(ComponentType.FULL,), kv_size=64, max_
context_len=64)

prefix_tokens = array('q', [1, 2, 3, 4, 5, 6, 7, 8])

suffix_tokens = array('q', [9, 10, 11, 12])

def build_two_level_tree(self, *, storage_on_from_the_start):

cache, allocator, _ = build_fixture(self.cfg)

cache.enable_storage = storage_on_from_the_start

for tokens in (self.prefix_tokens, self.prefix_tokens + self.suffix_tokens):
value = allocator.alloc(len(tokens))
self.assertIsNotNone(value)
cache.insert(InsertParams(key=RadixKey(tokens), value=value))

return cache

@staticmethod



def _hashes_by token_ids(cache):
root = cache.tree_core.root_node
hashes = {}
stack = [root]
while stack:
node = stack.pop()
if node is not root:
hashes[tuple(node.key.token_ids)] = node.hash_value
stack.extend(node.children.values())
return hashes

def test_backfill_reproduces_hashing_from_the_start(self):
expected = self._hashes_by_token_ids(
self._build_two_level_tree(storage_on_from_the_start=True))
self.assertEqual(len(expected), 2, 'expected a parent and a child node')
late = self._build_two_level_tree(storage_on_from_the_start=False)
self.assertTrue(all(h is None for h in self._hashes_by_token_ids(late).values()),
'nodes built while storage was disabled must start unhashed')
self.assertEqual(late.tree_core.backfill_missing_hash_values(), len(expected))
self.assertEqual(self._hashes_by token_ids(late), expected,
'a backfilled chain must be identical to one hashed from the start')

SN
Codex P2 (Rf&R) : _apply policies 7 extra-config 5 attach FRINZRIEA, %
WG controller B3R BE, write-through BI{ES tree_core.is_write_back BMEMBER, E4L
BERSBITERIELIFERAOER T, VLR BEHT 0 attach KWEZE, =HIKERE
Codex P2 (Rf#*&) : Fl/E¥m attach B3 storage_backend_extra_config_json A<M,
AFRERINMERNAIFEE, 3K GET /hicache/storage-backend R4 kA KMNEE
ENELRAEREE, RAETLHERERE—XMEE, &FmATREE, BTEM
BHRAT A

. attach KKBERRTTR LR (correctness): &FFRRAF _apply_policies THIEMHTRET
A, EAKRE, BTEMRFITA,

- FJE3 attach B extra config #RF#BRAEE (correctness): & IARAF 1D TN H HR B
hIAR EF KL, extra config RALFE,

R 5 B

. R
1. BEEJRFM: StorageAttachment.attach & _apply_policies &F
parse_storage_backend_extra_config 5 controller.attach_storage_backend, k&
J& controller SREQRSHETE, RERSELERTRETERERERT, ¥
python/sglang/srt/mem_cache/unified_cache/storage_attachment.py.,
2. REHBECE B X attach ERAMREEMHRELRRE extra config BREREIRAARNA, &
# APl BREEFRA—% (R—XH) o



3. BB 2 B unified_radix_cache.py. unified_tree_core.py BE&FZ, EIE
mA; MIRBEZHEHRREE —tp-size 2, PP/CP IBESHIERIIL,

4. atexit 3£ shutdown() Tt atexit, #HRBRHRHNTTRESHITHH attach/detach
T4, FEALAE, - ¥W: FEHER: /hicache/storage-backend &I API Ik
ATF%— radix &, SZI L3 FAAERGER / 513k, R #35081 BROAMIHHES, M A%:
UnifiedRadixCache BRITERE, HFiEL£ AL TR StorageAttachment; JFHEIFA:
FEUERNP2 RRE—BMAR, BREXERA, - RRFE: BRUOEFERRATE , &
TRER(ZEMETTH , RERE BB X |, atexit S

KRR EE

« PR #35240 Support runtime attach for UnifiedCache: /T X & —3h&E PR, A
PR BXfX, (body 7 ER Supersedes #35240) ,

« PR #35081 Using unified radix tree by default for all case: &~ PR EEMEMBE, A%
— radix WERIAMLAN T BITREEIESEEA,



