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feat(inkling): migrate short convs onto the ShortConv attention backend
& 3mtE: 2026-08-01 02:52

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33023

PATHE

« —4)iE: Inkling BERIBILETREAGHR, HRES 4 FoHBETR

- WESME: EEKIL, EAF 3 MRITAREK: @ in-graph / out-graph hook 34 &G 8
decode EREE (A 7%) ; @ BFEISZEH " —RkMLHB. grow-only. ¥1H + assert" 8
MatfaERYA; @ A AST @M T EES hook & HMHIRBEE, EREH mamba
AR (Kimi-Linear. GDN. ZAYA1 %) , A& PR 8y sidecar *BBREATEEER; &%
7 NPU sk H 53R, & update_mamba_state_after_mtp_verify #
req_pool_indices B2 EAS%K,

THHES BAL

FHALE B #29867 By sidecar ¥k & % Inkling: ShortConvolution {3 E 35 8] pool, BEFF
E R keyed on layer id == 0, fa— Inkling decoder BE¥A 4 A~ ShortConvolution f&£3R

(k_sconv. v_sconv. attn_sconv. mlp_sconv) , BHRE—ETKIELEESES EEHITIR,
PR body &4t T Uk35: decode step 3342 vs 3561 kernels,
_fused_decode_metadata_kernel 28—7. _fused_extend_metadata_kernel 20—5, &H—4>
KEEHLZE hook IREMRERE : THIFBEERNIKS init_forward_metadata_in_graph #%
CUDA graph X#|H R ER, RENNZMEL 7% decode Hrt,

LI AE

1. #3E backend sidecar: python/sglang/srt/layers/attention/linear/inkling_sconv_backe
nd.py (+572 47) #3% InklingShortConvAttnBackend & InklingShortConvMetadata,
e A AE G conv THIE: torch.index_select B ik
req_index_to_mamba_index_mapping ff slot gather (& PAD m¥ft, R
MambaSlotAllocator.clear 428 slot 0) . _slot_gather_recordable Ro¥iEkERE5%
— AN BEME] translate (JE&ABER#HE) | fused_decode_sconv_metadata /
fused_extend_sconv_metadata —>X launch /=& query_start_loc / has_initial_state /
(cache_mask, safe_idx, cu, si). extend B prefix-cache track_conv_indices, __init__
¥ _alloc_graph_buffers #EE WHE R R —R ML EESE T,
_graph_metadata_out R¥IK + assert, init_cuda_graph_state M ERfi &R FAEE, B
prefill BlsE3IRE decode runner E 4B S EHu & 3K,

2. BEMEFHBR 4 FIUK: python/sglang/srt/models/inkling_common/sconv.py (
+61/-342) MIFRIEIRFK _metadata_cache 5 _owns_extend_metadata.



_prepare_extend_common_metadata. _unfused_extend_common_metadata.
_prepare_extend_sconv_metadata. _prepare_decode_sconv_metadata F4&IE EFE
; ShortConvolution XA get_attn_backend().conv_state_metadata(self.layer_id,forwa
rd_batch) #iiZEAHE, _sconv_cache / _weight 2d TRAME, E—3F KN 4 NERER
HER—hTEE.

3. kernel #H AT B python/sglang/srt/models/inkling_common/kernels/sconv.py (
+69/-20) #3E SconvMetadataOut 5 metadata_out, fused_decode_sconv_metadata
/ fused_extend_sconv_metadata 3N out= SEHIAE AL ELESBER; track RE| %4
89 padded tail AFFEE (IHSZIA batch token %k clamp EA padded X 8], stale T&
KR53 Y AT token AN

4. AVAERRD 55 HHEL: attention_registry.py B attn_backend_wrapper Xt Inkling 3R [El
InklingShortConvHybridAttnBackend(full, sidecar, full_attention_layer_ids), F#73g
attn_backend_wrapper_for_draft_extend 2 MTP Ef&a# draft-extend J& s EAEHE
sidecar (HMtER! no-op) ; draft_utils.py %% draft decode BRERTEIEL (
_assert_draft_needs_no_conv_sidecar, Fg[a —enable-multi-layer-eagle) ; MTP verify
XM inkling.py B9 update_conv_state_after_mtp_verify (-32 4T) 3 backend Y
commit_conv_state_after_mtp_verify, spec_utils.py / dflash_worker_v2.py %—i&
backend hook; NPU ascend_hybrid_linear_attn_backend.py An%%
update_mamba_state_after_mtp_verify &£ reg_pool_indices,

5. MR 5 EVIFFIF: #73E test_inkling_sconv_metadata_once.py (&3 RigHr—R. E B
HHFERE. MTP commit £ HEAB req_pool_indices) ;
test_ngram_mamba_verify_update.py 30 TestMtpVerifyHookSignature, B AST &t
PR FAA update_mamba_state_after_mtp_verify B, FiLETEL/E3E hook JBS;
short_conv_backend.py ££248H 8k grow-only + assert, FH3®E run_suite (1829 4NVE
AEMR)

R
)

« python/sglang/srt/layers/attention/linear/inkling_sconv_backend.py (3t &G, £
B source; A core-logic; &5 InklingShortConvMetadata,
InklingShortConvAttnBackend, init, _alloc_graph_buffers) : ##¥ZNEHE: BSEA
% conv TEIE. EBSETLES in-graph/out-graph hook ¥4, &4 PR 43IRi&it
RSB ERAR,

« python/sglang/srt/models/inkling_common/sconv.py (#&tk EREFR; 25| source; £
A data-contract; &5 _conv_state, _sconv_cache, _weight_2d,
_prepare_extend_sconv_cache) : R 342 4THIFREIEMAZ S ShortConvolution R
BRE pool, BXAZIEL backend AIMR, 4 fEUATENIER,

« python/sglang/srt/models/inkling_common/kernels/sconv.py (& HRAZ; HE5|
source; £ data-contract; &5 SconvMetadataOut, _metadata_out,
fused_decode_sconv_metadata, fused_extend _sconv_metadata) : kernel % A4
/&: SconvMetadataOut / _metadata_out it fused Jo3k3E kernel = AE # EEAS BT,
IR E A TE o



. python/sglang/srt/layers/attention/attention_registry.py ({3t E3EM; 25 source
: 2R core-logic; &5 attn_backend_wrapper_for_draft_extend,
attn_backend_wrapper) : #Z& & attn_backend_wrapper Xt Inkling & sidecar, #t
¥ draft-extend ERBEEANDO,

- python/sglang/srt/layers/attention/linear/short_conv_backend.py (1&3k E¥E e, %5
source; £ core-logic; &5 _alloc_cache_indices_buf, _refresh_cache_indices,
cache_indices_dtype, needs_extend_host_mirrors) : EERAYT & :
cache_indices_dtype / needs_extend_host_mirrors ®[ELE, cache R5|L& Wk
grow-only W= o FRFEHERAL, BWEETA ShortConv EHE,

« python/sglang/srt/speculative/draft_utils.py (1% ZEfas#rL; 35| source; £KR
dependency-wiring; 5 _assert_draft_needs_no_conv_sidecar,
create_decode_backend, create_draft_extend_backend) : AR ELE: £ draft
decode }&%&MB Inkling RIEFEXS, draft-extend /E3riE L sidecar,

. test/registered/unit/models/test_inkling_sconv_metadata_once.py (£ EVIMR; 3£
B test; KA test-coverage; fF& TestInklingSconvMetadataOnce,
TestInklingMtpVerifyCommit, _MockMambaPool, _MockReqgToTokenPool) : & EY3IN|
R BF5RET—K. BBRMIEFEZE. MTP commit EREANE req_pool_indices, Ei#E
FTEAR PR B9 KR4,

. test/registered/unit/spec/test_ngram_mamba_verify update.py (#3k ZAMIR: 25|
test; EA test-coverage; F5 TestMtpVerifyHookSignature,
test_all_overrides_accept_the_call_kwargs) : AST 283N
TestMtpVerifyHookSignature: <FiPFrARELF/GHE hook &£, AR review BHIIEHN
A MR

XHE/5 . InklingShortConvAttnBackend.init, InklingShortConvAttnBackend._alloc_grap

h_buffers, InklingShortConvAttnBackend.init_forward_metadata_in_graph,

InklingShortConvAttnBackend.init_forward_metadata_out_graph,

InklingShortConvAttnBackend.conv_state_metadata,

InklingShortConvAttnBackend.commit_conv_state_after_mtp_verify,

ShortConvolution._conv_state, ShortConvolution._update_sconv_cache_for_draft_extend,

fused_decode_sconv_metadata, fused_extend_sconv_metadata, _metadata_out,

attn_backend_wrapper_for_draft_extend, _assert_draft_needs_no_conv_sidecar,

TestMtpVerifyHookSignature.test_all_overrides_accept _the_call_kwargs

KR Fr B]

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

FERIM 342 TR EMIZ S ShortConvolution RAEAE pool, BKA4EIL backend AR, 4
IR TE B PR,

def conv_state(self, forward_batch: ForwardBatch):

wun sly ‘E‘ﬁ step EPZISE E/\J%*kalj&%/@ Ao

InklingShortConvAttnBackend #E T3k A M E— R MEMBITHEE



step @B TEIE, XEREBMIZER, E—FRN 4 NEREREZR—1D;
|[HEZIA layer_id == 0 AFTAEREE, BEAEESIEEIT 4 K.

return get_attn_backend().conv_state_metadata(self.layer_id, forward_batch)

def _sconv_cache(self, meta) -> torch.Tensor:
# M backend G EEA SconvType (k/v/attn/mlp 2 —) B9 ALE,
return meta.layer_cache.conv[self.sconv_type.value]

def weight_2d(self) -> torch.Tensor:
# 48 [d, 1, w] 2FEHERR Triton kernel EEM [d, wl,

return rearrange(self.weight, "d 1 w -> d w")

def _update_sconv_cache_for_draft_extend(
self, forward_batch, sconv_cache, cache_indices, hidden_states

"I A token BE EIEHASRE D,

DRAFT_EXTEND_V2 FERBERIL LI num_draft_tokens ¥ T —3& sconv,
{fE 2 num_accept_tokens /N token R BRE|FEA conv R, XEHF=Z
ME4FHEES num_accept_tokens AN token JERIBHE O35 B LA,
BREME update_sconv_cache A, EHF B mamba HFAEZGFHEZX|E
3t mamba_track_interval MR, ASIEIZL T conv RS

BANFH A ping-pong &% (mamba_track_indices)

num_accept_tokens = forward_batch.spec_info.num_accept_tokens
batch_size = forward_batch.batch_size

# ... (GLIREZHREZEET OHF scatter/persist)

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

kernel M LAY B SconvMetadataOut / _metadata_out it fused o3& kernel =X
ESEESE, RihbiaE ZAE A,

class SconvMetadataOut(TypedDict):
"I BRI BAR, f fused TTEIE kernel B Ao

T EutFE CUDA graph replay a2 WARAA, ILEHRKN step 8B/ THHA
HEESE PR E, kernel HIEE X it R 2 EHHE.

query_start_loc: torch.Tensor # [B + 1] int32
has_initial_state: torch.Tensor # [B] bool
cache_mask: torch.Tensor # [B, 1, 1] bool
safe_idx: torch.Tensor # [B] int64

cu: torch.Tensor # [B + 1] int64

si: torch.Tensor # [T] int32

def _metadata_out(



out: "SconvMetadataOut | None", *, B: int, T: int, device: torch.device
) -> SconvMetadataOut:
" TEIEEAN: BEANSE, ELANMAREMEERREEER.

CUDA graph B&f20071% out: WIMRAZIFA X &AL, replay BRFEERA
ELERFFITEE; IR A ESILIRER T AR5 seiit,

spec = (
("query_start_loc", (B + 1,), torch.int32),
("has_initial_state", (B,), torch.bool),
("cache_mask", (B, 1, 1), torch.bool),
("safe_idx", (B,), torch.inté4),
("cu", (B + 1,), torch.intb4),
("si", (T,), torch.int32),

)

if out is None:
# eager BARRAWKRAR, EELEE,
return SconvMetadataOut(
**{name: torch.empty(shape, dtype=dtype, device=device)
for name, shape, dtype in spec}

)
for name, shape, dtype in spec:
t = out[name]
assert (
tuple(t.shape) == shape and t.dtype == dtype and t.is_contiguous()
), f'{name}: got {tuple(t.shape)}/{t.dtype}, want {shape}/{dtype} contiguous"
return out

AR
B R EEBIE Codex BEh review I-HEY 5 4 P1 5EEHAE:

« Ascend &£ 5% (E bug, BMEE) : Codex 8 spec_utils.py UXEF
reg_pool_indices AMAIIE hook, i AscendHybridLinearAttnBackend 8y override %&i&
KiZ5 2R, SERIAEM mamba JRASET TypeError, ch-wan ZARE——"my sweep
for the hook's definitions was grep ... | grep -v hardware_backend, which filtered
out precisely the file that broke", &£ 47 NAMK Ascend override 2 H BB S K
. FFHEE AST 23RN TestMtpVerifyHookSignature ¥2J&.

« %35 draft decode *3#F sidecar (BEBEF, BRIEFE#) : Codex FgiH
create_decode_backend() R EIF R MMIE AttentionBackend, sidecar TEiE#, BAN
B forward & AttributeError, ch-wan | ERTE—FrA X8 Inkling & S E
mtp_local_layer_ids, banded MTP head B4# NotImplementedError—— A b 2x A
_assert_draft_needs_no_conv_sidecar B E{E4H 12~ —enable-multi-layer-eagle, Hin
test_inkling_draft_backend_guard =3,

« ERAEM IR (false positive) : Codex & decode E#MF batch B padded
req_pool_indices & index 0 ##T T BE7F £ ELIEK, ch-wan k3K :
MambaSlotAllocator.clear &8 slot 0 fEA dummy 5 ANB#r, TIETHBATATIELT B3



slot 0, E torch.index_select EHLE PAD i, #}EAERE IR CEFEZERAEFTS L,

« breakable prefill § writable metadata (CRZET WP T B Iu#IA) : Codex HIEEHEAN
P1——Dbreakable prefill #EIKAIEE on_graph _path=False @ E A EIKESKBHET &
LM ; eager idle batch Bf EagerRunner. execute_idle B forward_metadata =
None W[ HE$E E getter-only propertyo ME&ZA head RALE,
init_forward_metadata_out_graph JIEFHIME BEL—E on_graph_path=True BIFES
ZPEE 2, B forward_metadata HEERBMHERE; (EXFAMNEARLEILRETHITOF
SEEILE.

« Ascend NPU 8 MTP verify hook & &% req_pool_indices (correctness): i
Ascend override &I BEIZSEL, FHFIL AST 2R/ HRMIR
TestMtpVerifyHookSignature 5 1E4EAT J5 3k B ORIR S

« Inkling %3 draft decode /&K 3EE conv sidecar (correctness): 7
DraftBackendFactory.create_decode_backend 3&n
_assert_draft_needs_no_conv_sidecar BIE3E4H - —enable-multi-layer-eagle,

% in test_inkling_draft_backend_guard [EY3,

- BEKRABER KN E T EERE (correctness): ¥|E A false positive, RAERFT
TRER 2 BREL,

« breakable prefill B EEHUFEE M (correctness): % finding B9 fh = N A&7 =] W,
T FEEIDEK; MEZA head RASE, init_forward_metadata_out_graph XtIEFH|M
B BE4%—%E on_graph_path=True BIESEHTRIZ, ENURLARE AL,

- delegated forward_metadata B§F[ 5 £ (correctness): RET T EMEN; KK
& head RASE, forward_metadata ZE _prepare_slot_indices F473 2 38 5245 & M R
{8, FRHI getter-only [R#&,

R 5 B

< Re:

1. CUDA graph #itfa E 32 2y: short_conv_backend.py B _alloc_cache_indices_buf
METE LB A grow-only + assert, _graph_metadata_out #FEIKI S, (E(TRKK
MEFHR " B TAMEBRRA ", 28I illegal memory access; BA
test_graph_destinations_are_address_stable & %,

2. ERTBATAEmEM ShortConv EH#E: cache_indices_dtype (BRIA intb4,
Inkling A int32, BEE%E cast) 5§ needs_extend_host_mirrors (BRiA True,
Inkling A False, & device->host E#) ZEELIEWTERE R, ZAYAl FRMEET
ShortConvAttnBackend BRI EZEIIH extend ENFBREEZ,

3. MTP verify hook ¥ & : req_pool_indices BAA
update_mamba_state_after_mtp_verify B4 E 2%k, NPU / DFlash BEZ¥BEM%E; £
KRG EIRERSSIE verify Bf TypeError, AST MR = J8JERABAR BN RAR AT -

4. REEZBI2: NVFP4 Bt (F Blackwell, MTP BAERF bf16 1E S ER) .
—-enable-scattered-sconv. single-layer EAGLE (mtp_local_layer_ids &
NotImplementedError) — X2 EVIRKEREA PR REIE,



5. MIBRERIMIIR R 9% : A% update_conv_state_after_mtp_verify #B KRG,
spec B2 RAKH backend hook; HFARREBAEHEZABAMIER, FEHIIALD
RE®, - %M XHAFP: Inkling ZFER (& Inkling-Small 248B TP8) decode &
# CPU launch 5 kernel 8T, TTHIEAEENED 4 XN 1R, greedy B S
per-token logprobs 5§ main Zfr—3k (8/9 Mi&ZE, % 9 WME main XERHETE) |
GSM8K / AIME26 / MTP accept length 5% (bs=32: 20964 vs 20887 tok/s) #
FFREM. A% conv REEBMER R USRS attention backend Z—324,
BRARRKBEEE pool; spec verify 38R %t—iE backend hook, A CUDA graph &
fL GRS A, R BT " BREE vs B replay" 8 hook BREJRN.
BESZ PR, UK A AST REBEMTIFEEYS hook & MMUE; XFIE
Inkling B812%"a A no-op (attn_backend_wrapper_for_draft_extend HfthiE R 7 AR
El) ., - NEAFRIT: ZOERIZETE | CUDA graph #at3E 4 | NPU G AEn)
MTP IIEBE12MRE . NVFP4 BR2RIIE

KRR EE

« PR #29867 ShortConv attention backend: PR body BA#AS| B : 7 PR ®tEIE #29867 5|
AB ShortConvAttnBackend sidecar %] Inkling.

« PR #32971 [unified-memory] Support MLA-hybrid-Mamba (Kimi-Linear) on the Triton
backend: Fl— MambaPool / J&E&&MEREAN G W ER, BH—AGFME translate RAIE
Z K PR _slot_gather_recordable 4% & X8 B %,

« PR #32972 [unified-memory] Let Kimi-Linear use the paged MLA attention backends:
FAES—NEMSREEEAGIRIES, 158K multi_ended_allocator / server_args 54~
PR # slot translate B&424%,

« PR #32920 [Spec] Compact the target-verify mask when nothing reads it: E/J&
speculative verify B2 BIMERES ZAMAL, BKB1Z /N attention backend 89 verify TR
%K, 57K PR B4 target_verify TTEIBEIZHME %,



