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/—

PAITHRE

« —A3E: unified MZAE N FH, FIEFaMEE mamba+SWA =4 KV

« WEMME: BEEFEIR. ZANDRITRELHERXKE: —2 _CapacityField FAEIBERHRATF +
epoch iLEE memo &3 " gt " 24, BRTEENARETF, -2
_float_open_short_side B demand-vector KB, {FHmFEEHE. BMELTHE. RRA
EENAEGZ—A—FERIX; =8 relieve_for_alloc ¥ flush/relocate/evict Y&k 98—
ladder, ZEiXZE4 test_unified_capacity_memo.py 5§ test_multi_ended_allocator.py 8y
MARF RT3, XFOMERGERE (BN + REEH + AESAFN) xE#8
EREL,

TN EES BAL

PR body BA#$E 1 : "Unified memory currently supports exactly two sub-pools, so it
cannot serve a model whose KV state comes in three kinds — full-attention KV,
sliding-window KV, and recurrent (mamba/conv) state. Inkling is the first such model in
tree." BEAMIE boot BHZE ELLAIRNRE, idle BETLZEARIAF; request mix E boot BF AR
"W, I/ORTEELEMEME, BHEEI unified pool ZILE| N FHitid RMERIT R B
o

SOINAR AR

TEHRAE .

1. EZB] N F4 (python/sglang/srt/mem_cache/unified_memory_pool.py) :
SubPoolSpec 3 allowed_grow_directions ClassVar, grow_direction M up/down ¥~
B Y float; UnifiedKVPool. init_ 38 len(sub_pool_specs) == 2 Big#&®m A >= 2, Bi&
HIPEIF—A grow-up 3. TEEF—/ grow-down 3, float ZEEE, F¥% [up, floats(EA
%), down] $ELEEF; reserved floor bytes BZ float B page-0 B E3H (mamba
R¥F page_size=1 it page ) . WMAMFMETRK, 2 MA/F byte-identical (H
test_unified_npool_sweep.py $T1%) »

2. HEEHENI (python/sglang/srt/mem_cache/multi_ended_allocator.py) : _peer #3g
2% A low_peer/high_peer 8%, bind_peer fREB A 2 3 END X3&% shim (fE4% float Bk
) , ¥ bind_low _peer/bind_high_peer; _current_gap _bytes ZFiH peer L2
BEZEREE walk (_chain_low_frontier_above_bytes/ chain_high_frontier_below_bytes/
_is_frontier_transparent) , % float #Bkid. B ANRIBEARR B AN gap.



test_multi_ended_allocator.py 8 golden identity % 2 T 85X walk 5IB# peer F]
AAR—K,

3. FloatMultiEndedAllocator 5% —48ft ladder: float F3t holes-first——rfree E RZRIT
FEFEN, alloc BERRE. BREXKER—MT ERAR, SHMEENR frontier By & ;
make_room/compact_holes B BIEIBRETE 28, (REAR B EHARIZRERT, SRk
SRR relieve for alloc: flush = £& — ik float 85 — £& — X%
evict/retract; float open_short side B per-band demand vector Iz, HEiriEft (4o
mamba ST E) 5EEBBELHRRAER KB,

4, REME memo 1t BN walk EERZETEHLIORT E R, MIAE RSP O(queue) X
; _CapacityField #3BRRFERR rebind B#E#  capacity_epoch,
available_size/schedulable_available_size &8 & joint view £&F epoch BIZ&E, kK
HMESRIE, AR EXEFE REE rebind. FAERM mutate——test_unified_capacity_m
emo.py EI1RIERTHRFTHE NS verify_byte accounting B idle ¥ &3 3K,

5. BdH. BEX5EE: python/sglang/srt/mem_cache/kv_cache_configurator.py &
mambaish && is_hybrid_swa && !dsv4 B £ FTIE
_init_unified_mamba_swa_pools (PD A& B RNIEL) ; mamba WEIMBERHE AL — A
move_kv_cache ({887 src/dst 28IMFHERBIFRE) ; per-step SWA free #IX
start_pos FRAERIKLE page Rk, & torch.unique # KM host sync, 2 M SWA £
EREZE, MRAEERN 7+ X#H: CPU BN (tri pool 4, K& memo BMHEMIR,
N-pool JUfTl sweep. no-host-sync RAt#3#) + GPU e2e (test_inkling_unified.py) o

R

« python/sglang/srt/mem_cache/multi_ended_allocator.py (#&3k HELEE; 2 F| source;
KA core-logic; %5 _CapacityField, float_open_short_side, _relieve_for_alloc,
FloatMultiEndedAllocator) : R ELEE#Z%: EENARE. FloatMultiEndedAllocator. Zi—%
fit ladder. _CapacityField Z& memo. FiA unified pool KD ECERZFHZNXE,

« python/sglang/srt/mem_cache/unified_memory_pool.py (13t R#Et; 28| source; 2%
i core-logic; 5 UnifiedKVPool, SubPoolSpec, init_unified_mamba_swa_pools,
move_kv_cache) : UnifiedKVPool 54T 2 T2t N F3 X 3F float FiEM; #7138
init_unified_mamba_swa_pools =M TJ” 5 move_kv_cache &—#shREA,

« python/sglang/srt/mem_cache/kv_cache_configurator.py (#ik B2E2E; 25| source;
A dependency-wiring; 45 _init_unified_mamba_swa_pools) : B H gate #F3E
tri-pool % : mamba + hybrid-SWA B 3E DSV4 t9ER AL E
init_unified_mamba_swa_pools, £ T Inkling Z&ERE N 2-pool mamba 4% F3K
SWA KV #% full lifetime %8981 74,

. test/registered/models_e2e/test_inkling_unified.py (1R 3gB|5Nis; K5 test; XA
test-coverage; 5 TestlnklingUnifiedTriPool, TestInklingUnifiedVsStaticParity,
_unified_args, _static_args) : Inkling =3 e2e iR : BB E|], B2 logprob
—E M. prefix EH. SWA BEBIE O, 7% static-vs-unified parity lane,

. test/registered/unit/mem_cache/test_unified_tri_pool.py ({&E3k = mEM; 35| test; 3£
A test-coverage; &5 TestUnifiedTriPool, _tri_specs, FakeKVCache,
_FakeUnifiedSWAKVPool) : =& &4 BRENZANIR: #RNEFEL. BKE available_size



AT RRMEFENER. WRKIK. mamba slot K BELEIEI M,

. test/reglstered/umt/mem cache/test_unified_capacity_memo.py (i FEMNRK; 5|
test; KA test-coverage; 5 TestCapacityMemoCoherence,
TestTriCapacityMemoCoherence) : & memo —EMENIR: FMEREH memo e
M. BEHRERFBMHENR. KR BRFNE A idle EHHIK. float span B EhEFTA 4R
JE memo k3K,

« python/sglang/srt/managers/scheduler_components/invariant_checker.py (13t J8E#
5%: 229 source; EH dependency-wiring; &5 _check_full_pool, _check_swa_pool)
REBAEARENZWE KA conserve ZEMNE, BRIFHLFFKHN full/swa =T
RAMIRAL

*PE5: _CapacityField, _float_open_short_side, _relieve_for_alloc,

FloatMultiEndedAllocator.make_room, FloatMultiEndedAllocator.compact_holes,

UnifiedMambaSWATokenToKVPoolAllocator, init_unified_mamba_swa_pools,

_init_unified_mamba_swa_pools, move_kv_cache, conserve_full_available_size,
conserve_swa_available_size, _is_frontier_transparent

KR BR

python/sglang/srt/mem_cache/unified_memory_pool.py

UnifiedKVPool MIE4F 2 Fiizfb A N FitF 235 float a3, #7138
init_unified_mamba_swa_pools =T 5 move_kv_cache i—#shR A,

class UnifiedKVPool:
"—AN Uint8 FREHEZF A N NFh: BA END b (grow-up / grow-down)
B hE—mmAAEK, —ILE:F/\ float # B IEEFM frontier Z (8],
AEHERIEF T XEAER; XEBEALMEREER,

def __init__(self, *, total_bytes, sub_pool_specs, device,
enable_memory_saver, page_size=1):
assert page_size >= 1, f"page_size must be >= 1; got {page_size}"
assert len(sub_pool_specs) >= 2, (
f"UnifiedKVPool needs >= 2 sub-pools; got {len(sub_pool_specs)}"
)
names = [s.name for s in sub_pool_specs]
assert len(set(hames)) == len(names), (
f"sub-pool names must be unique; got {names}"

# FEAEMEBES spec B __post_init_ PRI ;
# X E RARIFEEEM: B4F— up 3% + —A down 3%, float (EEZA,

up_specs = [s for s in sub_pool_specs if s.grow_direction == "up"]
down_specs = [s for s in sub_pool_specs if s.grow_direction == "down"]
float_specs = [s for s in sub_pool_specs if s.grow_direction == "float"]
assert len(up_specs) == 1 and len(down_specs) == 1, (

f'"UnifiedKVPool needs exactly one grow-up and one grow-down END "



f"sub-pool; got directions {[s.grow_direction for s in sub_pool_specs]}"

)

# HEEF (RFEY3 -> &) : grow-up END, float F it (REHNIRE) |
# grow-down END, AEBAREEEZWINT; ERIFREZRELETE, WMANUF L%,
self.sub_pool_specs: List[SubPoolSpec] = [

up_specs[0],

*float_specs,

down_specs[0],
]
self._page_size = page_size
self._specs_by name: Dict[str, SubPoolSpec] = {

s.name: s for s in sub_pool_specs

}

# ... WEHES reserved-floor ItERM/E% self.sub_pool_specs &—3H4T,

# float B9 page-0 dummy-write 5 It ATME, RiE mamba % page_size=1
# BT RIRE slot IT%,

PR AL

PR T L AF review i (review comments_count = 0) , #ZOITIEEERIIEEIR A E
5 ch-wan 8y CI #tE+, RAMENRER commit ae178552 ) "Adversarial review":
ch-wan A& PR 5% A% BHEMBMT MM EFEFE, LI 6 Mg (RTENERESEZER
raw bytes M float ¥ /&, M take physical_pages REEETUE R, S3K boot EE K alloc
f & alloc_with_virtual i &) , /MEEER —ANEIRENEMASNR . HORE R B0 e & :
mambaish X & ELEFE Inkling EER, FH SWA KV #% full lifetime Fi%, ZXE O
=ik, WHMNEFRE TR B HERE——Ilogprob Wi AESHMF #HiRMAEREERIT, UK
move-gate MR, stub EEENIEELE,

« mambaish BEEMAEHKFIK Inkling = 2-pool X% (correctness): F3E tri-pool & XK
&R mambaish && is_hybrid_swa && !dsv4 & E, FEREL PD A& (T
SWA FM# whole-envelope 557 %E) .

« Adversarial review £ 6 N4 (correctness): 6 NRfEEZE—EE, ENMEE T EDR
BR sk M BOIMIR ; BFE region bounds TIEREE. chain walk it%k. capacity memo BZ%,

« KE memo BIEBAHLEZIT (design): XA epoch memo; AXREREFEREE rebind.
FEERM mutate, RRFILEF A dMR LK.

« SWA per-step free #F& host sync (performance): XH start_pos B&{2; = X550t H
_page_reps_pieces (NE &, RIFLRED; 5§ dedup fallback B93RIRS—BMEA MR
pin 1%,

« logprob JIRK & MKRPUT (testing): EERRAZE A
assert_logprobs_match(self.base_url, {model: {"kl_div": 1e-2}}, self.model), NMREIE
X

« 718 ASCII #sutt (style): @FIMETFIE ASCIL,

R 5 8o



- R

1. BB EVANRPFE . multi_ended_allocator.py B&&h +1406/-130, B ZFiA unified
pool R EEEEIR, BN walk BE 2 W TS5IEHRBANLARNZERE, SEARKTEEH BT
. test_multi_ended_allocator.py B golden identity $T{E 2 k%, B RASE (
lazy/eager. a4H free. EM#T) H%,

2. 58 memo FRRARK: epoch MR " FEREE rebind FEERHM mutate” B9RA,
FEFHEREELELT CapacityField, I/ RAEARSAR. RSB, MWRA
verify_byte_accounting BJ&, {BiXZ3&(TIARLIESR FHAMRIL,

3. float #IEH3T: make_room/compact_holes 3 & live TLE ZEAL + v2p/p2v EiE + KV
AR, IERAMIRE inverse_history 5 pending_reuse BIE4RF; 6 NEBEER
faRBA L KRR G EE,

4. A 2 M SWA T AZAL: per-step free_swa XA start_pos ERIKAE page &,
PR SWA £4 (BUMEIE tri) , ks B/IMEFE decode REEIZ,

5. e2e KHFMER checkpoint (thinkingmachines/Inkling test revision) , Cl faE M=%t
SH R AR, parity lane & INKLING_UNIFIED_PARITY=1 #3547, EVIFNEHE.

6. PD A& ERIEL: hybrid-SWA =5 disaggregation R RH1E RS ValueError,
hEEEIKERABERBAZ. - F": AFPS5#ERE: Inkling BXXIKE unified-memory %
¥ (WATEEE boot B8) ; 2 MR (Falcon-H1. Qwen3.5. Kimi-Linear. gpt-oss
&) )& byte-identical, GSM8K BEH AL £ +0.75pp N. BEHAL ITL TE
-2.85% ~ +2.98% W, EALE)I, A%E: FAEREEIE XM byte ANETI#E
slot-conservation L& (conserve_full_available_size/conserve_swa_available_size)
, invariant checker 5§ pool stats observer E# % ; SWA per-step free % host
sync, decode B2V —ANE¥ &, HAE: mem_cache B A N theEENZEH, BT
M (W spec-decode scratch band BWE float-only Uk%E) AR ES; MRA XL

(AST 134 tombstone. FENLIRIEBMEMIR. e2e parity lane) T E A, - NFEARD:
BOBATE  RE—KHERR , BHOBERHET , /INIEERURE , AEREXTE

KRR EE

- PR #35154 (stacked base, see #35177 body): PR body PAFaULEAA PR 22T #35154
ZF, REHRE review; A PR B diff &% PR BIRZ,

« PR #35158 (stacked base, see #35177 body): PR body EAF#&#HtBA A PR #2&F #35158
ZF, REHRE review; A PR B diff &% PR IR,

« PR #37167 [mem_cache] Make release, row-reuse asserts, and presence checks
read the KV record: FEl3% mem_cache J&3#: KV 83k / £8 / GEMKREL—E KV
record, 5& PR BB ELEEH FUKEKR unified pool & X,

« PR #37170 [unified-memory] Drop the vacated 'dense' qualifier and the restating
comments: unified-memory RiZEIE: £#EEAHEH dense REF, §=MFsHRERER
unified-memory E#%k,

« PR #34613 feat(unified-memory): read unified pool from attention backends
fa3/flashinfer/trtlim_mha/flashmla: unified pool B ZIH# I 2IETEAEE, S
PR 5 / ZEMBIET NI T,



« PR #35245 refactor(unified-memory): translate the KV write location once, at
ForwardBatch construction: KV write location ZE ForwardBatch #3& R — k4 E&1%F, [
— unified-memory ZEMEI LK,



