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MTRE

s —AE: B NFRAGERERRZ 4 RS EREEE

- EME: EERFIL, X&Z unified-memory JREERRZ P REE —MARERIGEE,
SMUTIZELEAME: O %I mem_cache / HECEA AR B T2 T— B ERIZ
host Bl #a4 (ArE RHS H2D FRHZE. torch.unique D2H it%k) 5 free_segment K3k
SREA GPU ABREELR,; @ XFTABKEALE matcher XA BiE—— [matcher 3&
FTAKELZRA) WA ETEBIEM JIT Ak @ NIRRT ZFE——AST JRLi3
# + mock.patch ##; torch.unique + ShEEMR = BIFENASEEEEEL, BNEA
%13 multi_ended_allocator.py By free/free_segment/_page_reps_pieces 5

swa_component.py B _page_pairs/_transfer_swa_pages, VAR BRI RMR S48
docstring (EAARE M E EZIT XA .

Th RES EAL

PR body FFZEBAX: "Four independent bugs on the hybrid model paths, each of which
either prevents a model from booting or silently degrades behaviour." /4 bug %3 &:
(D BE mambaish X hybrid-SWA #9## (Inkling 28) 7 --attention-backend triton T Foi%
J23l, TritonAttnBackend. _init__ By 98] %A token_to_kv_pool.get_v_head_dim(), i
SWAKVPool MASZIIZ A%, 48 hybrid-SWA AR E mambaish £FRF]Z0 X%
mamba-hybrid B 28 L, FIUL—EREEAI; @ conv-state matcher BRIA
is_contiguous() #E KRBT RNZELZRY (NZIRIE cache.stride(0)/stride(1) &RE|, R&E
channel #3%4E) , %— =318 page-major MERRIEEL:; B Li—th free BIAZF K
host El#——tl[idx] = -1 #4x& RHS fit% pageable H2D FRZEH I, torch.unique E¥IBIKF
TR D2H 213k, MR docstring 183K gpt-oss/Qwen3.5 ps=256 £ 77 kX _free_lazy
RHASIAER D ; @ RecoverSWAWithLockedFull [REBSAIEEHRE RS S0 REFEN
full_to_swa_index_mapping K&, mBkIRERTIT: insert BBIZH) new_prefix_len <=
len(new_indices) ¥z &1BBkE TR IEM MR,

LI AE

AR PR #Z =/ commit —/M&E) AL, 5 NP ERIFMUOT:

1. B8 & (swa_memory_pool.py, +9 1T) : ¥ get_v_head_dim(), &E full M
value buffer £ full_kv_pool.start_layer Zb8&/E—%, 5 HybridLinearKVPool BEEAE
TIIFFF, 1 start_layer m3E layer 0 ZIEFMEREE: £ 0 ETREE SWA B (fixture ¥



layers_mapping[0] Bf SWA) , E pipeline parallelism T start_layer > 0 4740 IE 4,
UnifiedSWAKVPool i#i¥ 4% B s 3RF %A 7R, BRE 2L

2. A4 (inkling BE 6 4 .cuh Xf¥) : 7 & TensorMatcher # .verify(cache)
AERE M .with_strides({-1, -1, 1})——slot/window stride &, channel £REEAN 1,
XEEEN state IMEAE—IRFAEL, P& update_sconv_cache.cuh.
causal_convld.cuh. draft_extend_sconv.cuh. fused_decode_update.cuh.
gather_scatter_sconv.cuh. inkling_ar_fused_decode.cuh, BZEMR
test_inkling_sconv_strided_conv_state.py AAFEI42: CPU "R IR (RIE(EE 3L
BEEYVIRLK (B SHTEMEE, channel £ 2EERAEE) , CUDA + JIT 3
BEMR A page-major strided LA IRZHESZ update_sconv_cache RZFRIE S
contiguous L& bit &—2K,

3. Bik#&42% host A2 (multi_ended_allocator.py, +181/-40, A& PR &AKE) :
free() #3 pages XKBFESITEFTME IR FITH page id MABKE torch.unique; #3¥
_page_reps_pieces() 5 free_segment(), # start_pos % page_size #SNETWH (L
ERARHETLER free_index[:1], HARZ stride w3t) ; #¥E free_page_reps_group £&4,
free-group W page RE&TTMIERLE token, R free_group_end HHERBEIRE B
R, BB NE free. free lazy. _commit_move_batch = &% —ek A index_fill(0, idx,
-1); MIFR SGLANG_SORT_FREE_LIST AFTER_MERGE #% (environ.py EI2F# A
_DeprecatedEnv) , base 5§ Mamba/SWA ANE S L ERLIEE free_segment, I
RE—BIE=NEREKAK base WEF start_pos KR4,

4. SWA locked-full &£ (swa_component.py, +85/-1) : apply_component_action 8
RecoverSWAWithLockedFull 2% %% unified_allocator() HI¥T A ELEE R, unified 2%
A _page_pairs #& T&ERHI HEENANXEL page (ZIELRH torch.unique, E%
id (EHEFSESET) , _transfer_swa_pages ff v2p rebind——3 & virtual page 48E
incoming B9METL. incoming &I index_fill B -1. & inverse history, BRE &M
free() BAXEtHE swa_v2p_pages > 0 IR RIRIE full fil; HETE incoming WEFEE (
physical > 0) , FFIEI8 padding sink RAF &, BSOS X RFRES, EMREALE—E
set_full_to_swa_mapping / clear_full_to_swa_mapping APl mIEEERI|KE,

5. BBEEH: flashattention_backend.py 5 aiter_backend.py &
_apply_cuda_graph_metadata BIANMAKRBEIREREISE (seq_lens_sum. encoder_lens)

; test_unified_radix_cache_unittest.py b 3 1T, #138 5 AR X2 2REM CPU CI,
H test_swa_locked_full_recover_unified.py FAESZ
UnifiedSWATokenToKVPoolAllocator + stub TreeCore HERE|3RETZE, FF A
_StaticAllocRecorder IIEFFSHMERAZ KRB unified 2 X $h¥F,

R

« python/sglang/srt/mem_cache/multi_ended_allocator.py (#ik B2 ; 35| source;
2K A core-logic; 45 free, free lazy, page_reps_pieces, free_segment) : G&—
BEIZZ A free/ free lazy/free_segment/_page_reps_pieces/free_group E¥), &
torch.unique SAREEMPAR host [, BFEKAZIZW ] MAARE S,

« python/sglang/srt/mem_cache/unified_cache/components/swa_component.py (&
SWA 2B4%; 285 source; 2R core-logic; &% _unified_allocator, _page_pairs,



_transfer_swa_pages, apply_component_action) : SWA locked-full TR £ Z%—t T &
RRIEE: U v2p TEFEHNREBNBESHAKER S, HAERHINBEKIEEN L EIE
Xo

« python/sglang/srt/mem_cache/swa_memory_pool.py (#3k NEM; 25| source; HEA
core-logic; %5 get_v_head_dim) : Bl REE &: I SWAKVPool 3 n
get_v_head_dim, A full Fay start_layer ZER4EE, UnifiedSWAKVPool &£ H,

. test/registered/unit/mem_cache/test_unified_free_no_host_sync.py (#3k ZEEMR; &£
B test; KA test-coverage; &5 _paged_allocator, _scalar_index_assignments,
_is_scalar_literal, TestTombstonesDoNotCrossTheBus) : BikE&2 & FE D B EIF A :
AST JRESIFIREEBATEEMIRIE, mock.patch & torch.unique, BIE=NOECERLHE
5 free_segment B group &4 ERETT,

. test/registered/unit/mem_cache/test_swa_locked_full_recover_unified.py (1R 270
iX; K5 test; M test-coverage; &5 _build_swa_composite, _StubTreeCore,
_Probe, _StaticAllocRecorder) : SWA locked-full 1% £ 893% 3| 3m =N, : E52
UnifiedSWATokenToKVPoolAllocator + stub TreeCore, Wiz BEEBFAKEE. BIKE
EREEN. RSB REHIFT.

. test/registered/unit/mem_cache/test_inkling_sconv_strided_conv_state.py (3 &7
iR; K5 test; EA test-coverage; &5 _cache_matcher_lines,
TestConvStateMatchersAcceptStrided, TestUpdateSconvCacheStridedFunctional)
NAZRA AN =P . JRRDFERIE 7 & conv-state matcher ©3RIEH stride TR E
channel £ %31, CUDA ZhEEMREIE strided AL contiguous % & bit K—3K,

- test/registered/unit/mem_cache/test_swa_pool_v_head_dim.py (13 ZEMR; K5
test; A test-coverage; &5 _swa_pool, TestSWAPoolVHeadDim) :
get_v_head_dim & & s9EVIMIRK: FTFRE/ERE full T3 start_layer f3E layer 0.
UnifiedSWAKVPool %k&R —523., &4%45 HybridLinearKVPool &Il —3K,

- python/sglang/kernels/jit/csrc/inkling/update_sconv_cache.cuh (f3k JIT NA%; 25|
other; & core-logic) : 7 & TensorMatcher MR EXME (4L 5/ .cuh ARAR
—4Tekah) : .with_strides({-1, -1, 1}) 1 page-major EEL: conv-state P EEITRLE,
5B stride-aware BAZARZLATFT,

« python/sglang/srt/environ.py (3R IR3EEE ; K5 source; £ configuration) : MlkR
AE X8 SGLANG_SORT_FREE_LIST AFTER_MERGE BLE#H 3 N _DeprecatedEnv
, FREGR—ABRIRG| R EBRIATHE P 89T RS

« python/sglang/srt/layers/attention/flashattention_backend.py (3R F & AfE3; K5
source; EM refactor; 45 _apply_cuda_graph_metadata,
_init_full_cg_decode_metadata) : &3 EEE commit: #FR
_apply_cuda_graph_metadata K4 EZERH] seq_lens_sum SEHEZARLITHE (
aiter_backend.py FZEMIER encoder lens) , B CUDA graph TT#iIEZ L%,

XS get_v_head_dim, free, free_lazy, free_segment, page_reps_pieces,
free_group_begin, free_group_end, _release_phys_pages_batch, clear,
_unified_allocator, _page_pairs, _transfer_swa_pages, apply_component_action



RERED R B

python/sglang/srt/mem_cache/multi_ended_allocator.py

BB ERIZAZ A free/ _free_lazy/free_segment/_page_reps_pieces/free_group E#,
FPBR torch.unique SAFEEMPIR host R, RZiEEKRAZIZW ] MAARE S,

def free(self, free_index: torch.Tensor, *, _pages: Optional[torch.Tensor] = None) -> None:
"ERFR virtual TOKEN id, ®EUK virtual PAGE id ##&F v2p / p2v BRET,

_pages” # “free_segment” BA% “start_pos® FKEFIFH page id,
R BRI EAE TS IREY “torch.unique™ £&E; free-group BZ2A M
HRETEN, FEKIZSEK.
with record_function("MultiEndedAlloc.free"):
if free_index is None or free_index.numel() ==
return
if self.free_group is not None:
self.free_group.append(self._copy_for_free_group(free_index))
return
if self.lazy_compaction:
self._free_lazy(free_index, pages=_pages)
return
# — EAGER B4R —
if self.forward_stream is not None:
torch.cuda.current_stream().wait_stream(self.forward_stream)
with record_function("MultiEndedAlloc.free.v2p_lookup"):
free_v_pages = (
_pages
if _pages is not None
else torch.unique(free_index.detach().to(torch.int64) // self.page_size)
)
freed_p_pages = self.virtual_to_physical[free_v_pages]
if bool((freed_p_pages < 0).any().item()):
self._raise_stale_slot_assertion(free_v=free_v_pages, freed_p=freed_p_pages)
# ZBE AR Cindex_fill_” A& “tlidx] = -17: & RHS &1k torch #
# CPU %1k -1 3k EH £ pageable H2D #1, i pageable H2D # 1 & host
# FEN — AEAXRASEAEAET forward 5l (8192-token prefill 375
# 2 16 ms/ 2R) . index_fill_~ & ATen Scalar E#: BE/MNMEERAZ, T
# host R,
self.virtual_to_physical.index_fill_(0, free_v_pages, -1)
if self.is_id_owner:
self.free_virtual_ids = torch.cat([self.free_virtual_ids, free_v_pages])
self._compact_pending(freed_p_pages)

def page_reps_pieces(
self, free_index: torch.Tensor, start_pos: int
) -> Tuple[torch.Tensor, ...]:
"ER—Z% kv-row BRI EE page B token F A,



5 “PagedTokenToKVPoolAllocator.free_segment™ E: —/ page B token
TE kv row HIELHEK, host MIE4& “start_pos” BEHARTHEE stride V14,
o “torch.unique’ —— EEREBRRIKBEIE, % D2H HitHRBR P,
IEREFIREH: FAHRIAKIEE [1] M, THEITHMERERE—1
stride 3,
ps = self.page_size
offset = start_pos % ps
if offset == 0:

return (free_index[::ps],)
return (free_index[:1], free_index[ps - offset :: ps])

def free_segment(self, free_index: torch.Tensor, *, start_pos: int) -> None:

""free()” HIEEMIRRA, W °_page_reps_pieces™; HWEEA group W
Rkt — A AR,
if free_index is None or free_index.numel() ==

return
if self.page_size ==

self.free(free_index) # token == page, TLEEE, LBBIZCHEH

return
pieces = self._page_reps_pieces(free_index.detach().to(torch.inté4), start_pos)
if self.free_page_reps_group is None:

reps = pieces[0] if len(pieces) == 1 else torch.cat(pieces)
self.free(reps, _pages=reps // self.page_size)
else:

# free-group N4 PAGE R&TTMIERLE token: “torch.cat™ HHEEJR4A
# token RWIRERIVIR, group end I RAEREF RPN EERKRZ
self.free_page_reps_group.extend(pieces)

python/sglang/srt/mem_cache/unified_cache/components/swa_component.p
y

SWA locked-full IREEL— M THARBE: U v2p TETEHRETERBSHRATKER T,
F R EOR B ISR R B AL B 1 X,

def _page_pairs(

self, full_value: torch.Tensor, incoming_full_value: torch.Tensor
) -> tuplef[torch.Tensor, torch.Tensor]:

"ERFAAN token X (B HE[E [F—Z 4 token By page id X,

A TEXEI #REEmM AL torch.unique™: unique #% id {EHEFF,
T BC 28 K BKEY virtual id LT, HFSERNXEE G RHEXH
page BLRR—XF —— BRERE & KV, BENEZHARIIEN ZAE MR,
f2Z EMERN,

page_size = self.tree_core.page_size

kept = full_value.detach().to(torch.int64) // page_size

incoming = incoming_full_value.detach().to(torch.inté64) // page_size



assert kept.numel() == incoming.numel(), (
f'locked-full recovery E& 1:1 # token XN X A&, "
f"SZFr kept={kept.numel()} vs incoming={incoming.numel()}"

)

# AR SRMENX 88 page #2&, TN XA E — RS K T

starts = torch.ones_like(kept, dtype=torch.bool)

starts[1:] = kept[1:] = kept[:-1]

incoming_starts = torch.ones_like(incoming, dtype=torch.bool)

incoming_starts[1:] = incoming[1:] != incoming[:-1]

assert torch.equal(starts, incoming_starts), (
"BWAX B RIS R, page FE BB EHBTIARIKIZ token BRAT"

)

return kept[starts], incoming[starts]

def _transfer_swa_pages(
self,
allocator,
full_value: torch.Tensor,
incoming_full_value: torch.Tensor,
) -> None:
"""} swa page BEM incoming id BB THEBEDH id L,

geAShER A Y full_to_swa_index_mapping” E3E[E; unified T swa
FHEY v2p RAFFLEXM ST, FTARE—XBHEE—K rebind:
¥ & virtual page 48F incoming BIM3ETL, B4E incoming XME A
tombstone, FREMWABKIES page, BREARE, RAEBEZ,
swa = allocator.swa_attn_allocator
kept_pages, incoming_pages = self._page_pairs(full_value, incoming_full_value)
physical = swa.virtual_to_physical[incoming_pages]
#°> 0 TRHE: -1 = B tombstone, 0 = padding sink. incoming id RI#
# EXIERLE, BUAMEE,; HREEETE sink RAET AERS
# TR, EEEXKTAZEFHRITIR,
assert bool((physical > 0).all()), (

f'incoming swa pages @M EE, LFR1FE| {physical.tolist()}"
)
swa.bind(kept_pages, physical)
swa.virtual_to_physical.index_fill_(0, incoming_pages, -1)
swa.clear_inverse_history()

if isinstance(action, RecoverSWAWithLockedFull):

#AREHUER full; 3L incoming id B9 swa page X4 T A, RBEK

# incoming B9 full fil, B swa EEEF &,

unified = self._unified_allocator()

if unified is not None:
# unified &M% A8 “full_to_swa_index_mapping™: swa FHE v2p
# BRERMEL, & rebind TEE, BEEEM free — H
# “swa_v2p_pages > 0" EIRSBRIINIME tombstone B9 swa fil, KRB



# full Ml
self._transfer_swa_pages(
unified, action.kept_full, action.incoming_full
)
unified.free(action.incoming_full)
self.tree_core.set_component_device_value(
action.node_id,
self.component_type,
self._translate_full_to_swal(action.kept_full),

)

return
# BOSMRIFRES, MABEA—FELESE APl MIEEERIIKE
swa_value = self._translate_full_to_swa(action.incoming_full)
alloc.set_full_to_swa_mapping(action.kept_full, swa_value)
alloc.clear_full_to_swa_mapping(action.incoming_full)
alloc.free_full(action.incoming_full)
self.tree_core.set_component_device_value(

action.node_id, self.component_type, swa_value

)

return

python/sglang/srt/mem_cache/swa_memory_pool.py

BB E &S A SWAKVPool ¥ get_v_head_dim, A full Ty start_layer ER4EE
, UnifiedSWAKVPool %% %8 H,
def get_v_head_dim(self):
# IRE FULL MIB94E, 5 “HybridLinearKVPool.get_v_head_dim()~ X3 :
# MAMTF1919 v_head_dim 89 A Z8Z full-attention JL{T
# (" TritonAttnBackend.__init__~ B mambaish 9°%) .
# 3% “start_layer” fiAE layer 0: % 0 BEFR—ZE full-attention &,
# B pipeline parallelism T start_layer > 0 HL2A S IE#,
return self.full_kv_pool.get_value_buffer(self.full_kv_pool.start_layer).shape[-1]

T RH

iZ PR &42% A inline review i (comments_count = 0, review_comments_count = 0)
, B ch-wan &\, F&EMEE 4 MEE commit Z5MEMT 3 ANEE commit: B
FlashAttention/Aiter 53 apply_cuda_graph_metadata IANTR S k. EER LT KT
FE. MFR inkling matcher £ 7 HELERF, EIEAQEHNRITSIEEE PR body 5N
docstring #, JUANKEEH| R

« [The matcher was strictly stronger than the kernels' real contract] ——matcher 2k
A is_contiguous() EEARAR (3% stride RE|) BILRAREM, XERNZEEAMTHIRE
SEhl,

« [torch.unique sorts by id value, and allocation hands out virtual ids in no particular
order, so sorting would pair page k of one range with an unrelated page of the
other — silent wrong-KV] ——3X& page_pairs 50 &R B I8 i dE
torch.unique B9 ARE,



« Ta pageable H2D copy BLOCKS the host until the stream drains] —#=x& RHS B&(&
5 index_fill_ BRETAERERKBEERTWZORE, 4 16 ms/ K,

MR B : -1 parses as UnaryOp(USub, Constant(1)), NOT Constant] ——AST $3#%
MERETEME T A FE 2NN, BRIFMEFRIRNRRITA £/,

E&RN: T[Plain free() keeps torch.unique — without a position there is nothing to
derive from] , BILALEfE RETIERMM AL TRE,

L NN E S

R fe5 7

« QG

1. B2 EM (multi_ended_allocator.py) : free_segment 8935 K3 SRE A A &
iE segment KRB E— kv-row B start_pos #E#i, ERRIELEZTERES
free_segment, base IRASEF start_pos BEERIRE torch.unique [ BZ2—MN
TestEveryUnifiedAllocatorOverridesFreeSegment ER ZEMHIFEBEMA =A%, B
MR, BHNLE free() 5§ free-group N TALE free AR E torch.unique
, BAEBHERMELL,

2. SWA B EYFE (swa_component.py) : _page_pairs ERMNKX 8% [E —1RF% k7T
, BN E LK (FLEEBREERD) ; physical > 0 BFE 5 1EIE padding sink XA S8R
S2FHE, NRETR = XKEAE FRE, KB _page_pairs WRIEZRMH (
incoming 5§ kept 1:1 token XtR) FE AR EE_ EHEL KL,

3. ARZBABF (inkling .cuh) : slot/window stride BEL/E, &HREENRZAELFRMK
BT EELME (Flns| NI slot EEBIRNMEN) , KFEERZEUK strided £xFE, MK
BREZE -1, -1, 1} FHFLE {1, -1, -1} RFE channel R4, EhENRRE =
update_sconv_cache — MR E ZHAT.

4. FRIREEMFR: SGLANG_SORT_FREE_LIST_AFTER_MERGE ##MIFHAN
_DeprecatedEnv, MFERNEZEZZTENRZRKINEFLEE, BERSELK,

5. T EHMIR (flashattention/aiter) : TATAR™M, (XEZ&EHE; PR FH Musa
FA3 FERBEXFAMNAER, NEARMR, ERMOMRIEA, - ¥ PweEEPE
unified-memory F AL 5BEER (mamba/SWA/diffusion &) #42: @ Inkling £ (
mambaish + hybrid-SWA B full/SWA value head dim %) R IMAEE triton &
MIEF B, BSMESSZ—bRNZS, Q £F—tBREBAREXERAELEMRE,
M gpt-oss. Qwen3.5 ps=256 LJEA 77/77 SR _free_lazy RIFEZE 0, K prefill 3%
BEERBHRTEA 16 ms; @ SWA locked-full k& -—-enable-unified-memory FF
BAREAERE, radix ZEEAN / BEA—KEKES (new_prefix_len <=
len(new_indices)) &R, @ XESOAF, TARFAE (Bt APL BB M.
MEEFF <ERIAXF]) o PR body 4 H 89 GSM8K n=200 Xttt: &R mean A & -0.31
~ +0.06 pt, TPOT MAEAM -0.7% ~ +2.4%, BELER, MHEEEAFF, AAEE
, 5 TR +929 1T AZRTFAGENL T AL E)IFEE, 55512 AST JREGIEHM
RARZE FFIEFESIA host B / ZAER) WEAMREE T T8 ARNR A XL, - R
FEFRID: SRR EN , AERBEEZ , ARRAKNR , LEEX A EEMS,
AST 3 EFIPA=



KERPKRZ

« PR #35177 feat(unified-memory): three sub-pools for mamba + hybrid-SWA models:
Fl—IhaEsk: =FM4E mamba + SWA SBEEREA AL —M, &N PR ERZINEEHMER
BB, BRERERGEHE SBE,

« PR #35158 feat(unified-memory): byte-budget sizing, feasibility floor, and a

conservation verifier: [@#t unified-memory J&3#, X&1 multi_ended_allocator /
unified_memory_pool / kv_cache_configurator, 574 PR BYFFIKERIZ Z= ) H B:4B4F,

« PR #34613 feat(unified-memory): read unified pool from attention backends
fa3/flashinfer/trtlim_mha/flashmla: Z—MixE&Z23FH X E /G4, conv-state By
page-major MBS EE NG v_head_dim 42 X 2 [E & Ik & B9 £ 5o

« PR #37167 [mem_cache] Make release, row-reuse asserts, and presence checks
read the KV record: mem_cache BikE5—KMASMELE, 5K PR KRS v2p
BRAT IE B K0T | —RkAR K,



