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MRS

« —4)3E: Inkling BHEFURSIKSLEIE metadata, BRIBKRER

< EESE: ESKREIE, AHIES KT attention backend metadata £ 4 #5 CUDA
graph buffer I TEF, =/ MZITRREF/MELS: (1) cache ownership NiZ#EARA
mIEm KA, B AST A SHMEEWIEBKREEN blast radius; (2) per-step
metadata XA Z msgspec.Struct. B prep BiH3E R, 5 FlashAttentionMetadata Xt
3 (3) AMBEMEM (at_layer_idx(L).conv[s] § conv[s][L] &) B4 bit-identical %
RARLE, fmA2A mock HHHUNR E5TF wiring,

THHES BAL

PR body BR#IXZ #33023 9 follow-up, B#rZEREE per-step conv state I E :
_layer_cache_by id &% & “added for Inkling (the only model asking for the same

layer's views four times per step) and belongs to the caller, not the pool”; JEIim& KILEX
#“rebuilt a fresh InklingShortConvMetadata on every read — 4 convs x 42 layers =
168 allocations per step”; i mamba2_layer cache REH State bundle“only ever
existed to amortize a bundle nobody wanted bundled”s =/NelfRILE U : AR N &8 A
HRHAHBRER, S5 RSNKE metadata F, A conv REXRI| B ZAR—A stream
HKE,

LI RE

1. ¥ MambaPool B3#BEREZEHE (python/sglang/srt/mem_cache/memory_pool.py) :
mamba?2_layer_cache A% _layer_cache_by id memo BIRRAZK = B £
self.mamba_cache.at_layer_idx(layer_id), FHMRX R cached_property, 1E& %k
AST 1 3RFIAFTE mamba2_layer_cache @AA (GDN. KDA. lightning. mamba?2.
generic short-conv) #REE forward* / conv_state_metadata . RAIFHAN
init_forward_metadata* hook, E it CUDA graph EXBEAFSRB|EZMERNR A, F
BT3¢ HybridRegToTokenPool.mamba2_layer_index: & HiCache 8§
layer_transfer_counter.wait_until #ES5 mamba_map EBRETHE RN BOBA RG] X—R
F1#4E, mamba2_layer_cache RAAEE, FEHMERA bundle APl FHHARE,

2. HH B/ metadata X% (python/sglang/srt/layers/attention/linear/inkling_sconv_bac
kend.py) : InklingShortConvMetadata M NamedTuple B84 msgspec.Struct GE/E®
Eg no-dataclasses M) , FEERF step &KiIKE, RFEW layer_cache, __init__ F 4l



# self.sconv_metadata = InklingShortConvMetadata(), _reset step_state B EZE;
_refresh_sconv_metadata / _refresh_decode_metadata / _refresh_extend_metadata
/_refresh_track_conv_indices {84 R##5 N\ metadata FE; conv_state_metadata
BB A 43 ER, X5 FlashAttentionMetadata BIRER—3K: graph-static &4 X B
backend, BEENTEIRLEIFRIE metadata,

3. E¥&3| conv stream (inkling_sconv_backend.py + sconv.py) : backend ¥73¥
sconv_state(layer_id, stream) 5 sconv_intermediate_window(layer _id, stream), :f3it
mamba2_layer_index(layer_id) 23RN E 5 EiRE
self._mamba_cache.conv[stream][pool_layer] BH14,
ShortConvolution._sconv_cache(meta) 28 A% _sconv_cache(),
_save_intermediate_conv_windows(cache, ...) X AZ _intermediate_window() B f.
B —1R 3R IEIX 2R 15 5] 8 ML Z B9 ShortConvHybridAttnBackend # 3|
InklingShortConvHybridAttnBackend, # % ZAYA1 / LFM2 % wrapper &%
AttributeError 945, SMMEISIE: at_layer_idx(L).conv[s] 5 conv[s][L] Z&& 60 /4>
(layer, stream) Xt _EWr& data_ptr. shape. stride & —3,

4. MEREIIFBLE: MIFR test/registered/unit/models/test_inkling_sconv_metadata_once.
py (352 4T) - ©H mock pool ¥ & mamba2_layer_cache / gather AR REK, AERH
Zprep AL MIERETEML", EXEBRELAEREX, BRRBIEEEREK:
Inkling tiny 8 B 7/7 bit-identical (greedy. batched/chunked prefill. prefix-cache &
F. ¥4 logprobs. 16 B3 %) , Inkling-Small TP8+MTP 8] AIME26 95.83% +/-
1.67% 5FE%&—3K, decode bs=32 &rt 20259 vs 20112 tok/s,

REEF:

- python/sglang/srt/layers/attention/linear/inkling_sconv_backend.py ({3t SE&E /153 ;
27 source; £ core-logic; &5 InklingShortConvMetadata, sconv_state,
sconv_intermediate_window, conv_state_metadata) : #ZOEE X4 HF metadata B
NamedTuple XA msgspec.Struct, JE3m$fEa FFatiEs; 3 sconv_state /
sconv_intermediate_window E#&R5|MKE, HILHREMIILE wrapper # 2| Inkling
wrappero,

- python/sglang/srt/mem_cache/memory_pool.py ({3t R#EM; B source; R
core-logic; &5 _layer_cache_by_id, mamba2_layer_cache, mamba?2_layer_index) :
FBRRIXA Inkling 3| NSRS _layer_cache_by id &%, & mamba2_layer_cache A
E¥E at_layer_idx; #3% HybridReqToTokenPool.mamba2_layer_index 7&#% HiCache
barrier 5 Z 4T,

- python/sglang/srt/models/inkling_common/sconv.py ({£k fERAEESR: 25| source; £
A data-contract; &5 _sconv_cache, _intermediate_window,
_save_intermediate_conv_windows) : ShortConvolution M metadata #4784
layer_cache BXR A4 backend B4 sconv_state / sconv_intermediate_window EIZFEEAR
KE, MRREEREM bundle £&#,

« test/registered/unit/models/test_inkling_sconv_metadata_once.py (#&3k Mix; 5|
test; EA& deletion; 5 _MockMambaPool, mamba2_layer _cache,
_MockReqgToTokenPool, get_mamba_indices) : #lF& 352 4T wiring 80: &/ mock



pool ¥ & mamba2_layer_cache / gather ARAREK, AXREZE prep L M IEER T
#HR ERGEREAEREX,

(85 mamba2_layer_index, mamba2_layer cache, sconv_state,
sconv_intermediate_window, conv_state_metadata, _reset_step_state, _sconv_cache,
_intermediate_window

RPERRD B

python/sglang/srt/layers/attention/linear/inkling_sconv_backend.py

BT E XM 8% metadata B8 NamedTuple 2R msgspec.Struct, /EIsiFA FERHER
. ¥ sconv_state / sconv_intermediate_window BHIERI|MIKE, HiBHEIEMEE
wrapper #%| Inkling wrapper,

# 4 step #f: init_forward_metadata MHERIER, conv BERILE—X%£,

# ®E% 4 convs x 42 layers = 168 R metadata EiE,

class InklingShortConvMetadata(msgspec.Struct):
cache_indices: Optional[torch.Tensor] = None # per-request slot ids, int32
query_start_loc: Optional[torch.Tensor] = None # cu-seqglens, int32
has_initial_state: Optional[torch.Tensor] = None # resumes a cached prefix

e

precomputed: Optional[SconvExtendMetadata | SconvDecodeMetadata] = None
# [B, conv_kernel - 1] IALE, H conv & OME% prefix cache; 1X extend B tracking FF 2.
track_conv_indices: Optional[torch.Tensor] = None

class InklingShortConvAttnBackend(ShortConvAttnBackend):
def __init_ (self, model_runner: ModelRunner):
super().__init__(model_runner)
# Pool-wide, #3EHASRE: conv[stream] & [n_layers, n_slots, conv_kernel - 1, conv_dim],
self._mamba_cache = self.req_to_token_pool.mamba_pool.mamba_cache
# 25 B metadata, prep MMERFLHIBER, graph B2 LFrA tensor #FE static buffer,
self.sconv_metadata = InklingShortConvMetadata()
self._alloc_graph_buffers()

def conv_state_metadata(self, layer_id: int, forward_batch: ForwardBatch):
# The step's metadata: resolved once during prep, so this is a pure read.
del layer_id, forward_batch
return self.sconv_metadata

def sconv_state(self, *, layer_id: int, stream: int) -> torch.Tensor:
# layer_id B9¥— SconvType 7B conv KA, BYH EEBUHKE,
# FHEAZR 13-slice By per-layer State bundle,
pool_layer = self.req_to_token_pool.mamba?2_layer_index(layer_id)
return self._mamba_cache.conv[stream][pool_layer]

def sconv_intermediate_window(self, *, layer_id: int, stream: int) -> torch.Tensor:
# A draft token B9 conv B0, TARGET_VERIFY £/, RAZ stream B4,
pool_layer = self.req_to_token_pool.mamba2_layer_index(layer_id)
return self._mamba_cache.intermediate_conv_window|[stream] [pool_layer]



python/sglang/srt/mem_cache/memory_pool.py

FBER{UA Inkling 5| ANBIHFRR layer cache by id &7, & mamba2_layer cache RNEH
¥ at_layer_idx; #3% HybridReqToTokenPool.mamba2_layer_index &%k HiCache barrier
5 Rmeat.

class MambaPool:
def mamba?2_layer_cache(self, layer_id: int):
# BERFEEZNAE,; MKREMEFAHS, I ARF pool-stable,
# FE L7 forward* / conv_state_metadata AR S ERZEZEMN (A bus/ k)
return self.mamba_cache.at_layer_idx(layer_id)

class HybridReqToTokenPool:
def mamba2_layer_index(self, layer_id: int) -> int:

# Pool-side index of layer_id's state, gated on its HiCache transfer.

# A TFREZENRSKEWNRAS (Inkling sconv) : BEERIIMKE,

# MAREREZFTR FEH State bundle,

assert layer_id in self.mamba_map

if self.layer_transfer_counter is not None:
# HiCache BfEHFERE: HRZERSBERAR worker,
self.layer_transfer_counter.wait_until(layer_id - self.start_layer)

return self.mamba_map|[layer_id]

def mamba2_layer_cache(self, layer_id: int):
# BEEFTEE, HER (GDN/KDA/mamba2 %) # bundle API fRFR %,
return self.mamba_pool.mamba2_layer_cache(self.mamba2_layer_index(layer_id))

python/sglang/srt/models/inkling_common/sconv.py

ShortConvolution M metadata ¥R B layer_cache BRA LA backend By sconv_state /
sconv_intermediate_window E#EBRAFRKE, MBRHRER 5 bundle £#,

class ShortConvolution(nn.Module):
def conv_state(self, forward_batch: ForwardBatch):
# The step's conv-state metadata, resolved once by the attention backend.
return get_attn_backend().conv_state_metadata(self.layer_id, forward_batch)

def sconv_cache(self) -> torch.Tensor:
# This module's own conv-state stream for this layer.
# &/ ShortConvolution REZ—A stream HKE; BEEFEERII
# conv[stream][layer], # %3 13-slice B State bundle,
return get_attn_backend().sconv_state(
layer_id=self.layer_id, stream=self.sconv_type.value

def _intermediate_window(self) -> torch.Tensor:
# This module's per-draft-token conv windows. TARGET_VERIFY only.
return get_attn_backend().sconv_intermediate_window(
layer_id=self.layer_id, stream=self.sconv_type.value



)
PR AL

% PR %A review i, WA review &f2; issue MR ARFEIES: /rerun-test
test_inkling.py & 1-gpu-h100 k3@, X /tag-and-rerun-ci, EIEMFEKIBIEEFE PR
body #: XEEKEERAFASHXEZMEA AST 3#4101E. Falcon-H1-1.5B 8§ A/B £
K (~0.5% B ER, BEEX 1.4% EEhA) . Uk 60 A (layer, stream) BItg3E M S
MWewrs, FEXTE Cl BLE R Latest PR Test (Base) § (Extra) WEE—KBITALK / F
1k, PR BE&H#, EWEHBEL Cl RS

- EEmMEITIR AR

R 5 B

« AF: BEAEFREE (memory pool.py) : BRERE
GDN/KDA/lightning/mamba2/generic short-conv #E&>X forward £E# State view (
24 bus/ 2R) , 1EETE AST FRILIERE init_forward _metadata® hook #, {EXZEFS
SOTMAESERZITEE; X3E Inkling R, K PR ZBA X bit-identical 8 A/B i,
CUDA graph #htfaE M (inkling_sconv_backend.py) : sconv_state REIRMIKE
slice & pool-stable B, sconv_metadata WIKEE R B graph-static ZFX; REAETF
ERKRELTRAREREMEIRAR mamba?_layer index (A4 wait_until) , & graph
W3l host F2F, URIERASARME, MRABETHE: MERH metadata-once MR
ENEZT S5 EHEN. FESHIR f'init_cuda_graph_state /EHibtfaE 12X ; I,
XD EEEERA L E2E (test_inkling.py) 5FITEEREK, BEVIEMKALFA, CIRKR
AAHEN: RETWH Clrun ALK / REXR, THRANEGHFRINEERS,

« M Xt Inkling AP TATAERSHEZTI; eager decode & Python MIFF5E T 4
570us (42 B. 4 conv/ EECE) , ABAELARE, decode bs=32 JMEIA +0.7%,
X MambaPool BIE K E : APL RFHRE (mamba2_layer_cache 4 5REFRE)

, BEE—REZY 6us WIEEZ; % PR EONE, £ 28ms FKTAA 0.14ms/forward

(24 B) , "IRBE, IHREDELM: ML BRTTEME. backend AT E AR,
metadata 3| G buffer’ 8952 msgspec.Struct BEH BFIERARKEMIE NS
3B metadata B S, FEFA: BERMRRD T CI EEF—A CUDA 20, {8
K# E2E B%, THELVEFTEZEZEZ MEMESEN + REEREEAZLEMNRIESR
Ao

« RFEFRIT: MambaPool BHEBKIE KL LR | AST SR MRIB/TIIIE , MIFR wiring B0
B= , Cl RARSEEM , HiCache REFIL A2

KRR EE

« PR #33023 feat(inkling): migrate short convs onto the ShortConv attention backend:
PR body PAFAE AR PR 2H /B BEEIE; ARBIRE _layer_cache_by_id &5 MR ey
metadata-once MIRIIRE #33023 893| Ao

« PR #33131 feat(cookbook): add DGX Spark support for Inkling-Small: EJ& Inkling &
R F BRSO Y, BA PR B TP8+MTP BAEEA Inkling-Small BBE, ELIFEX
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