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PATHRE

« —A1E: XF Mamba AHEEERE| Host, BREEEHE I Full KV

- EEME: BDEIE. % PR BR T AERKRTERESMIELNRIRT, BNAHERRT (
needs_incremental_backup) SZINARKLE BYE EFFAML, ZIEM HiCache ALELT B
BRI RBRA, ERXTNRITAEK: SHIRERSPITHENR. AEKE anchor k&
component-only &1, UKk IFLXEMRE pending 51, ZBAREEMEES / RSERHNLE
FRAMNL, TEHFWER,

THRES B

PR body BA#3EH : 'Enable component-only incremental HiCache backups for
Host-backed nodes without copying Full KV again. this pr initially limits incremental
backup to the write-through path and skipped when the node already has a pending
backup transfer to avoid concurrent backups on the same node. Write back support is
not implemented yet.' 3XZXt PR #31181 8 follow-up, BArEAMER Host BEA Full KV Bt

, Mamba 5 ZRSFHEE L EFAMNSREF P RMEAEE, FEL B benchmark B
6.4K £ ZHBREePM 1/10 3253 10/10, Token #FEM 15.74% 123 64%.

TR

1. ABEFEOY B 7 python/sglang/srt/mem_cache/unified_cache/components/tree_com
ponent.py B TreeComponent ££EF3E needs_incremental_backup(node) ERIAIR[E
False B4 73%; SWAComponent BB AIA4 False (SWA £ tombstone X, REEN
E%&1) ; MambaComponent %5 A data.value is not None and data.host_value is
None, BRiZ&LEA. Host LRARAEEEELED,

2. TEANBAIZRKEM: & python/sglang/srt/mem_cache/unified_cache/unified_tree_core.
py B needs_incremental_component_backup() (B-&& AR K Fo
_should_backup_after_insert() (&t—#&%) . J& _insert_tail_step REFET FITAEL &
2, KA : FFERBESPITERAR; EFETAERE enable_hicache && !
is_write_back && node.backuped && write_through_pending_id is None && HFIEHM4
T EWESD A3EBH0 BackupKV shfE, MmmE Xt E—F aHLXED,

3. EEMABAERREKEE:  build_backup_spec() ¥ & B backuped B¥ device value BEAZ
KE (RTRAEZE Full KV E#) , FHBkE host value EHEENAYS, RUIKESRENAMG
14, FM& component-only &M, commit_backup() HEKHAIX H



host_indices.numel() > 0 BYA /A KV anchor f&%i,

4. PATE S EHMIERL: python/sglang/srt/mem_cache/unified_radix_cache.py B
_execute_and_commit_kv_backup() M B&R T A BN KA RAEARRER (
device_value.numel() == 0 and not comp_xfers) A Bkit”, iLBMEWTTHIIT;
python/sglang/srt/mem_cache/memory_pool_host.py B
backup_from_device_all_layer() ¥ anchor & & BT, EKE anchor XA M
-only &2

5. MERBLE: test/registered/unit/mem_cache/test_unified_radix_cache_unittest.py %
test_mamba_branching_from_host_full_is_reusable_after_insert HFEHIE: BEANE
Full Host e A= EARZE. 1X Mamba Host /b —A slot, FHIEIFERIUE R BEM Host
& Mamba R,

R

« python/sglang/srt/mem_cache/unified_cache/unified_tree_core.py (#3k EHFZS: 2%
B source; EA core-logic; fF5 _needs_incremental_component_backup,
_should_backup_after_insert, _build_backup_spec, commit_backup) : #ZRFZEHEFT
E: F needs_incremental_component_backup 5§ _should_backup_after_insert, &
# _build_backup_spec X component-only &34, 148K commit_backup X#IFEK
& anchor,

python/sglang/srt/mem_cache/unified_cache/components/mamba_component.py (1R
Mamba B#F; 285 source; FER core-logic; &5 needs_incremental_backup) :
MambaComponent SZ¥, needs_incremental_backup, RZE Mamba RSETEELE
Host AHERAERHITHER Y, BEANIEENMEAIRL,

python/sglang/srt/mem_cache/memory_pool_host.py (#&3k EAUA; 25| source; KA

core-logic; &5 backup_from_device_all_layer) : backup_from_device_all_layer % 3¥
ZFKE anchor, f# component-only & EENMETmBE Full KV £5. REEFRE
LT

python/sglang/srt/mem_cache/unified_cache/components/tree_component.py ({3t 20
fE: 25| source; R core-logic; &5 needs_incremental_backup) :
TreeComponent L # I needs_incremental_backup ZRIASZEN, (GRE False) , NFETAE
A EXZ—EO,

python/sglang/srt/mem_cache/unified_radix_cache.py ({3 %—%&4; 5| source;
KA core-logic; &5 _execute_and_commit_kv_backup) :
_execute_and_commit_kv_backup &2k BkitZ4E: BE&H T EAREXRF B LAk
, EESNBFUPLT,
python/sglang/srt/mem_cache/unified_cache/components/swa_component.py (#1&
SWA B#F; 285 source; EA core-logic; &5 needs_incremental_backup) :
SWAComponent ERFf8 5 needs_incremental_backup 3R[E False, %8B SWA AHFRS
5%, RIFIWAE tombstone & X,
test/registered/unit/mem_cache/test_unified_radix_cache_unittest.py (R BTNIR ;
£ 5| test; KA test-coverage) : MIRKPFTEILIE component-only &124T A Full Host b
ZEARZE. Mamba Host @ —A slot. BIRILELEEM Host RE Mamba KA,



XS needs_incremental_component_backup, _should_backup_after_insert,
needs_incremental_backup, _build_backup_spec, commit_backup,
backup_from_device_all_layer, _execute_and_commit_kv_backup

KR BR

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

oL RFIBBFTE: #¥ _needs_incremental_component_backup 5
_should_backup_after_insert, =¥ _build_backup_spec %3 component-only &1L,
&8k commit_backup X¥FHZEKE anchor,

# unified_tree_core.py FHIXERKZE

def needs_incremental_component_backup(self, node: UnifiedTreeNode) -> bool:
# REFTAIE BASE ARFHNEEESHRER, E—HEFERNA True
return any(
component.needs_incremental_backup(node)
for component in self.components
if component.component_type |= BASE_COMPONENT_TYPE

def _should_backup_after_insert(self, state: _InsertWalkState) -> bool:
"M insert BATRBEEMT Host Efd.
# ¥t ERG PITEEE
if state.is_new_leaf:
return self._inc_hit_count_and_check(
state.target_node, state.params.chunked

# BaETE (FEFHHF) . RAE HiCache FFRE. write-through =R,
# TREEME. £HXK pending . EFEAHTERESNE AL,
node = state.target_node
return (
self.enable_hicache
and not self.is_write_back
and node.backuped
and node.write_through_pending_id is None
and self._needs_incremental_component_backup(node)

def _insert_tail_step(self, state: InsertWalkState) -> None:
""RF LRU FHBMARERNE, "
if state.target_node is not self.root_node:
for component in self.components:
if component.component_type == BASE_COMPONENT_TYPE:
continue
component.refresh_lru(
LRURefreshPhase.INSERT_END, state.target_node, self.root_node



# HA— R REORE ZTIEM BackupKV shfE
if self._should_backup_after_insert(state):
state.pending_actions.append(
self._build_backup_kv_action(state.target_node)

)

python/sglang/srt/mem_cache/unified_cache/components/mamba_compone
nt.py

MambaComponent SZE, needs_incremental_backup, RZE Mamba RESE T EEAL Host
HERARBTEER Y, EENHEENAEA IR,

# mamba_component.py 3% & &1 HI kT

class MambaComponent(TreeComponent):
component_type = ComponentType. MAMBA

#.. BB EERE .

def needs_incremental_backup(self, node: UnifiedTreeNode) -> bool:
# 125 FH Mamba k&S (value 3E None) 1B Host 3£%8H (host_value A None) B,
# WEAIZCRSRIZE LHEN, TEHEFAMLE Host,
data = node.component_data[self.component_type]
return data.value is not None and data.host_value is None

python/sglang/srt/mem_cache/memory_pool_host.py

backup_from_device_all_layer X#FEKE anchor, 1 component-only &R EEHME &
Bk3t Full KV &5, RARBHFMIEL,

# memory_pool_host.py F By & N\ O IEE

def backup_from_device_all_layer(
self,
device_pool,
host_indices,
device_indices,
io_backend,
pool_transfers: Optional[list] = None,
) -> None:
# 1. Anchor (KV) &1p: EKE anchor RMXAHER
if host_indices.numel() > 0:
anchor_host_indices, anchor_device_indices = self._normalize_backup_indices(
self.anchor_entry, host_indices, device_indices, io_backend
)
self.anchor_entry.host_pool.backup_from_device_all_layer(
self.anchor_entry.device_pool,
anchor_host_indices,
anchor_device_indices,



io_backend,

)

# 2. Extra pool &1: BHEMEREHIT
for transfer in pool_transfers or []:
entry = self.entry_map.get(transfer.name)
if entry is None or transfer.host_indices is None:
continue
transfer_host_indices, transfer_device_indices = (
self._normalize_backup_indices(
entry,
transfer.host_indices,
transfer.device_indices,
io_backend,

)
)
entry.host_pool.backup_from_device_all_layer(
entry.device_pool,
transfer_host_indices,
transfer_device_indices,

io_backend,
)
BRI

A PR TS ME review T8 (review_comments & 0) , {[RERLLIE ispobock 5
hzh0425 8§ APPROVED, hzh0425 ¥ & 'Looks good, thanks's PR WEy 3 & Issue it
FVEZ A& 8 Cl 44 (/tag-run-ci-label 5FR /rerun-failed-ci) , R EEKiTi,

- EEmMEITIR AR

R 58
- RS

1. write-back B2k % 3¥: should_backup_after_insert BAF#FRE not
self.is_write_back, 7 write-back FE FIRE LFEH Mamba RER S LKL E S
, FTREMUE 4L eviction F, H3K Host LB Mamba RATE (RAEES PR body
HEFERILRED

2. FEREGHIFIRI pending #rit: 3T write_through_pending_id is None ByiE[R—
TEHLXEDR, BEEZMTERARNNFE P, "aRELENAGHER.

3. BKJE anchor iEX: memory_pool_host.py A1 commit_backup &%
host_indices.numel() > 0 ¥ 2 FHAT Full KV 1E%, ZRAFTEANIE tensor EE
AR ESHE; YA RRASHE tensor, XTI,

4. BHEREEAR: BRIMX Mamba AAKIEEER, SWA EXIRE False, KEK#E
N HEMEAAHELBEEIIEX, BHER. - ¥W: TEPRER Mamba 228 +
HiCache (--enable-hierarchical-cache + write_through) B9AF: {XEZMEFZIET,



M Host Full KV 2 Mamba 2 XR&E, FRSEENLEESL, BRTX evict &
Ek, BEOPREEFRA (benchmark F Token RN 15.74% =A R 64%)
F3E Mamba AP TATAEWL; X write-back KT H™W (YEREH) . REKsHE
WA mem_cache #=¥R, BRA 7 N, BWBIEAE unified_tree_core.py, XTHIFA
B8 RHEMABMANEESHRMETEDER, - RREIRE: write-back BERXHF 3
& EIMKRIR pending ARIT , BEKE anchor B XARE numel HIkT , A& R SEEXR
Mamba

KRR EE

« PR #31181 [Hicache][1/2] Support Mamba branching in Unified Radix Cache with
HiCache: PR body BA#EE BAZA PR 23 follow-up, FAaN*REMAL HiCache Xt
Mamba branching 89522 % ¥,

« PR #28753 Fix/hisparse host backed max request length: [E4 HiCache/HiSparse E£#l
MEESERKEAMAXE bugfix, PR E— mem_cache #REA FAE,



