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MTRE

« —H]iE: I Rust TreeCore ZHEH5 #?‘T—-@k'ﬁfﬂﬂiﬁ%ﬁ

c WEME: EEEIENEMNR PR, EAFY: 1) FFI #Ri&it——owned snapshot.
tagged tuple ZmfgsS. ZIEXRBE Rust Lﬁ\ inspection binding 547 binding =&
B (wheel RRIET inspect_* A3%) ; 2) REmEZFNREMG—KMERIERR, b
EMEBEHINRERRBEIENESR; 3) fail-fast FHEE—F X IFNASEMEIRE
NIELFHFF TODOialin), B EEIEXEERBIT; 4) TreeComponent trait %k

Python & X T AR FEMAE, B/ EEE Python 23R, REIEESHENRE
S8 hi,

TN EES BAL

PR body BA#BHHL: 'Add an in-tree Rust implementation of UnifiedTreeCorelnterface
for Unified Radix Cache while retaining Python cache orchestration, pools, and action
application. The same cache-level unit suite now exercises both Python and Rust
TreeCore implementations, exposing parity gaps through shared assertions rather than
backend-specific test copies.' BF5| X\ Rust F‘ﬁ%’f‘a l&(%‘%—?‘i’ﬁ Python & Xt %3k 7 89 & M RE RS
2, EANAEZEMNRELHIRIES Python SZILANIE X —EKM, BN, issue itiEH
ishandhanani 5 dreamtalen ##H % 2% Rust ;—%‘H"Fjﬂﬁ_L crate AT DynoSim 4k
Rust fFE &, M SGlang 5 HAEZEKEXRES.

SCINAFAR
ST 5 N B

1. #¥ Rust & crate § PyO3 #F&E: #3E rust/mem-cache crate, & node.rs (
Node/NodeArena/KeyNamespace/ValueState #{r) . unified_Iru_list.rs (m4fc 2 55X ]
g %) . unified_tree_core.rs (match/insert/evict £#42) ; #EN PyO3 &
RustUnifiedTreeCoreBinding E48E3, Python fl extension.py 71 m#ZIFIRE E3%F M
o

2. Python adapter 5FM& & : #3% adapter.py B RustUnifiedTreeCore 523,
UnifiedTreeCorelnterface, #:WIAERZ tagged tuple HARRL (
cache_action_from_tagged/_kv_event_from_tagged/_transfer*_binding %) , Rust R
Ef% (tag, ...) JToZEAR owned $4H, ¥ FFI LR E,; MERX session radix cache.
C128. BEXAHERZIFREEEZEM ValueError,



3. AR SR 518 XM components/mod.rs X TreeComponent trait (match
validator. LRU refresh, ¥ AARELE. FH. BHEER. insert ##X) ,
full.rs/swa.rs/mamba.rs & B SZIAMHENX; MEIR 27 MEL commit AR
#33091 (N ECREIZRSE) . #36317 (Full-only load-back FrAAR) . #31479 (KV E4
&) . #31902 (3E4 unsafe prefetch-refill) . #33639 (3&& Mamba backup) .
#34808 (DCP R0 checkpoint grid) . #32228 (4 lock replay) . #30827 (
cache-salt 454 2218]) . #37091 (adopted insert ranges) & H¥A4TH,

4, W RE5%TKE X . typed boundary errors, stale-handle #1E#t KeyError BRI A%,
poisoned-core fail-closed; 47 binding A% inspect_* A%, MR inspector ALk
3k B AR wheel,

5. MR / Mz /Cl BE: #£ZF UnifiedRadixCache £ 2436 fIXR/Ei#EE, Rust R4
X 831 #l. adapter E£MiR 100 fB]; setup.py EFEA cargo workspace TTHHIES Y EM
2 prepare_sglang_wheel.py #3& auditwheel repair 58] smoke test (FRIMEELIZR.
EK &, T inspect A3%) ; Cl #3¥ native mem-cache 5 release-wheel B%, A
per-run target dir & CARGO_TARGET _DIR # % 3%%

REEF:

« python/sglang/srt/mem_cache/rust_tree_core/adapter.py (3R :EBE; 3£ 5| source;
A dependency-wiring; 5 RustUnifiedTreeCore, _radix_key_buffer,
_kv_event_from_tagged, _cache_action_from_tagged) : Python M3&&E,
RustUnifiedTreeCore 523, UnifiedTreeCorelnterface, 7&3E tagged tuple mfRHL. AHF
RI. AXFEE fail-fast, EXE3mEM 518X TFHRA,

« rust/mem-cache/src/components/mod.rs (AR BHMESE; K7 source; E£R core-logic
; f45 TreeComponent, component_type, needs_incremental_backup, refresh_Iru) :
Rust MIABHIRFHAELR, £ X TreeComponent trait, &ANH %5 Python
tree_component.py —— XN HwSELZIVERE, BBXBENEE,

« rust/mem-cache/src/components/mamba.rs (#3% Mamba B4; 2% source; ZE#
core-logic; &5 MambaComponent, new, least_common_multiple, has_value) :
Mamba B#IEEN, & checkpoint grid X LCM i+, tombstone refill. per-path state
cap RHERE RAMEIEX, BATAAGTITALIRLZH—,

« rust/mem-cache/src/components/full.rs (#k FULL 2B4F; 23| source; £
core-logic; 5 FullComponent, component_type, create_match_validator,
finalize_match_result_in_tree_core) : FULL A43R5h, 523N match validator. host hit
length Ziit. TRAREQESREZRLE / HirZiE, EREMAOAGERR,

« rust/mem-cache/src/components/swa.rs (3R SWA H; E5| source; H£KR
core-logic; 5 SwaComponent, new, maybe_split_leaf_for_swa_lock_, has_value) :
SWA H4IRzN, SZIEEE 0P B0 MW MRU RIFT. prefetch 3£ 5 tombstone 3%,
AR PR $H OiE X FAREMBONAMS,

» rust/mem-cache/src/node.rs (F3k T & 458 ; EF source; A core-logic; &5
KeyNamespace, KeyNamespaceRef, KeyNamespaceData, key _namespace_hash) :
Rust ¥ s $kIELEMAZS, EX KeyNamespace (cache-salt 98 2218]) "afh E.
per-component {EAEfI$k4H. LRU it%#k&8&5 hash chain,



« python/sglang/srt/mem_cache/buffer_mode/pipeline.py (iR &MREL; 2% source;
KA dependency-wiring; 5 _UnifiedBackuplntent, _backup_parent_covered,
enqueue_backup_intent, _build_aux_staging_transfers) : HiCache buffer &% Z&M
P EXZ TR EM A BufferBackupSnapshot RIS A #kkEE, =& Python MIECE Rust &
I B KRR BN,

« scripts/release/prepare_sglang_wheel.py (#£i% ITRA; 5| source; H£KR
dependency-wiring; %5 _single_wheel, _metadata, _smoke_test_tree_core,
_write_github_outputs) : #3 wheel repair 5§ smoke test, KIE4 = wheel ARE
inspection binding. Rust TreeCore #3in#kEZIERH, AR FARIRRE,

. test/registered/unit/mem_cache/test_rust_tree_core_integration.py (f£3R SEEMR; £
5 test; A test-coverage; 5 _tree_core, _key, _insert, _binding) : BE)ELZHRIF
89 Rust mem_cache ¥ BHERINMR, BEZEWMIITE. EAEL. stale handle 775 34%
s, DFS REHF S XREEA,

sk a

XPE/5 . RustUnifiedTreeCore.init, cache_action_from_tagged,
_kv_event_from_tagged, _insert_step_from_binding, _match_result_from_binding,
TreeComponent::create_match_validator, TreeComponent::refresh_lru,
TreeComponent::commit_insert_component_data, TreeComponent::evict_component,
TreeComponent::redistribute_on_node_split, FullComponent::finalize_match_result_in_tr
ee_core, FullComponent::evict_device_next_node,
MambaComponent::commit_insert_component_data,
MambaComponent::evict_excess_path_states, SwaComponent::commit_prefetch,
SwaComponent::maybe_split_leaf for_swa_lock_, KeyNamespaceRef::new,
UnifiedLRUList::reset_node_and_window_ancestors_mru, snapshot_buffer_backup,
validate_buffer_backup, dfs_weight_order

Fib A
review FEIAZOITTISEFEME/N

1. ¥ crate A TF17E: ishandhanani 4 'being able to use this rust radix tree in
simulation studies without needing to pull in libtorch or other deps'; dreamtalen 7%
DynoSim 241 Rust BEEMAE S, 'If the Rust TreeCore in this PR could be made
available as a standalone crate, we could use it as DynoSim's radix tree. The main
benefit would be reducing semantic drift between SGLang and its simulation.' Z& X
KRIEA PR &30, 1EARESMMER M,

2. REEMMMIR: ispobock ZiX 'drive the same op sequence through both and
assert equal device_indices, LRU eviction order, and CacheActions', &AULE
UnifiedRadixCache MiREH + inspector (REF X LI, mIEEHRESE EHIMR,

3. £ backup HRPF&: alphabetc1 384 'A double-backup issue' Fi&EEE, BiBIi
I commit 'fix: prevent duplicate full kv backups' 1&£.,

4. Cl 32 FA: ispobock EALEF| ci_install_dependency.sh = CARGO_TARGET_DIR,
CUDA job B rm -rf &¥TBIEA Rust #i¥, &LA XA 'building in a per run target dir
under RUNNER_TEMP' fi#iR,



« Rust TreeCore 437 crate AT DynoSim {5 & (design): REA PR &b, 1ENELLME
F; PR YA PyO3 48&E tch (libtorch) o

« Python/Rust EIREMMEMIR (testing): LA ZE UnifiedRadixCache MREH (2436 1)
+ Python/Rust inspector tREE A R, MmIEEHRSBE EHIN R,

« & Full KV backup B& (correctness): BB commit 'fix: prevent duplicate full
kv backups' (€& alphabetc1) B &,

« Cargo 5 BRI AFA (other): F&% commit 'build rust exts in a per run target dir'
fRR; WRIHINT 'guard cargo target drop with a lock's

R 5 B

o
1. IBXEBRK (&) : Rust EIREET Python T ARBHBE, Python MI/E 4373815
X (session. C128. external linker. custom component) & ; £ZMREL
BE 2436 B, EREIXERE, FELE Python MIEksHE R HEFAE TR,
2. HEBFREMNE (F) : PR B CUDA 13.4 / PyTorch 2.15 RkBA, ITERARE
PyTorch 2.11-2.13; AMD/MLX/NPU 4 = IRBRISIE, REE fail-fast,

3. e g 2t (P) : tch 0.24 &% Torch 2.13 3%k, cargo X ME. wheel
repair 858 (prepare_sglang_wheel.py #3& smoke test) #HFEBERX AL FRFEE S,

4. BY3®m (F) : buffer_mode/pipeline.py M UnifiedTreeNode 3£ %2 A
BufferBackupSnapshot =B + validate_buffer_backup, ®" HiCache & &4&;
unified_tree_core.py #1304 %, Python JE3niT AHWA RE,

5. MEERIIE: PR ZIHLEEMERE, (BERAHEELIE, Rust EImAIZIRIkE E /G4
benchmark Bk, - ®: XA : BRIABZ{IZ Python J53%, Rust EimiEiIfER
E /registry #$%, FXFNERESEAREMIEFHRE R, WALRBLHEAMETE, X
A% BHEROIE—ETL Python T E LA & MEREERZESE, A PD-decode
HiCache. DFS REFE S HRERZ K Python . MHE: ELEEEXSRNE
B P REis, EEMREGFEEE)IRFEEMshaEFF LKA ; CI A0 Rust #zE.,
wheel smoke test ¥, 48X : A DynoSim & Rust (FEASNEMRTTER
crate BIEM, - RFEARD: BOEFEARGIRMN , KAEIE X BT FRFEXT
session/C128/linker A& RE = , cargo MEHAXERHFZELS , AMD/MLX/NPU #E R
IOIE , MEaEURES R EOE SR

RTINS
« PR #37151 [Unified Cache Linker][3/N]: Add backend-independent linker core: PR
body BA#AYF external cache linker (#37091/#37151) %|A Rust TreeCore #E3RIN:

Rust {2 ¥ adopted insert ranges {B&5ZH, linker H AL 5##EX, BARERIEALI;T

Ff TODOWJialin)o

+ PR #37164 [mem_cache] Move mamba state and retraction_backup into RegKvInfo:

PR body #tBA BRI 1% PR 8 Mamba request-state R E, # %G 3RS 218X
A X; A PR B commit 'Follow RegKvinfo Mamba ownership' BIX$R b T1E,



