PR #29867 TEIRLE

sgl-project/sglang
feat(short-conv): shared ShortConvAttnBackend for ZAYA1 CCA + LFM2 short conv
&3utiE: 2026-07-02 11:08

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/29867

PHATHRE

- —AE: REESTRRSER, H£— ZAYAl fo LFM2 REEE

- EESE: EEFEIE, Z PR B T TR EMARRER 5 IRSEIE, BERNEREMN
RIFY B EF, EHE%E ShortConvAttnBackend B4R 5| ARAT FREL.

ShortConvHybridAttnBackend BIEEEER, RN init_forward_metadata # %
SEEEME,

THRES B

ZASRAEEEMER (ZAYAT CCA. LFM2 &%) #EH MambaPool &3 per-request &R
R, BRSHENZE (KT, IEBHER. cuda-graph 4 X) BEEE, PR EEMKRE
g2, BRNESPREANEARAR, REEEERRSEKIIERMEN FEE CUDA graph JE7EARA
HFih e foEl B S AR E IR,

LI RE

1. 3 ShortConvAttnBackend fa3% (short_conv_backend.py) : 4

MambaAttnBackendBase, ##ft conv_state_metadata() A 7%3RE ShortConvMetadata
(& layer_cache. cache_indices. query_start_loc. has_initial_state %) ., &34k
WA EF| init_forward_metadata / init_forward_metadata_out_graph #, &H{XPIT—
R, BREEEES,

2. 5| X\ ShortConvHybridAttnBackend 3&BLEE (hybrid_linear_attn_backend.py) : 1EA
full-attn B3R EE, R E conv_state_metadata 3#FZFEFE4 ShortConvAttnBackend,

3. EMER X (zaya.py. Ifm2.py. [fm2_moe.py) : BIREEMIG AR | BN, K
ABA get_attn_backend().conv_state_metadata()s ZAYA1 BIEFAX
(cca_extend/cca_decode) # % zaya.py H1£ AR B8 T EIE,

4. BIERESEME (attention_registry.py) : ¥ ZayaConfig. Lfm2Config.
Lfm2MoeConfig Bt B|#7/E3%; 58T Lfm2MoeConfig #1 Lfm2VIConfig B9 & NB12 58
% (RM configs.Ifm2 &N, SELFRERARE) ,

5. B3| ERMBM (short_conv_backend.py. causal_convld.py) : ¥ cache_indices Bk
A int64 £ER, EIRA causal_convid REMA int32, EMRER BRI HIRE,
6. MREF (test_zaya_cca.py) : #3¥ MockShortConvBackend UG IRIT A, IIFE

R BITIEE ZPUT,



R

« python/sglang/srt/layers/attention/linear/short_conv_backend.py (&3t SEF&E G, £
B source; EA dependency-wiring; &5 ShortConvMetadata,
ShortConvAttnBackend, init, _reset_step_state) : #EZNEIE, HERAEERRS
EIEFEE, R PR HNRTHE,

python/sglang/srt/models/zaya.py (&3 A E X ; KA source; FEA data-contract;

K2

5 cca_extend, cca_decode, cca_convld_fn, cca_convid_update) : ZAYA1 CCA #&
HEMEAXMH, BRUEESE, KA RARRTEHE, SRZEBRAMIYL &K,
test/registered/unit/models/test_zaya_cca.py (3R BMiR; 25| test; £R

Vel =1

test-coverage; &5 _MockShortConvBackend, init, _resolve_indices,
_resolve_slot_ids) : CPU BITMERFIE MockShortConvBackend BEIEIRIT A, IIE
RIBITEBERER.
python/sglang/srt/layers/attention/hybrid_linear_attn_backend.py (3R SE&E NG ;
25| source; M core-logic; &5 ShortConvHybridAttnBackend, init,
conv_state_metadata) : ## ShortConvHybridAttnBackend B3, EE5RERIEN
LEM ZE A
python/sglang/srt/models/Ifm2.py (#3k R F X ; 25| source; FE& data-contract) :
LFM2 \26REEMN, BRUEENR, KAGRITEE,
python/sglang/srt/models/Ifm2_moe.py (#i3k R E X ; K5 source; EH
data-contract) : LFM2-MoE &B4A5MREEM, BHES Ifm2.py —K.
python/sglang/srt/layers/attention/attention_registry.py (#3k 5¥t%; 285 source;
KA dependency-wiring) : JIMFTEIHEEH, B E LFM2 BB S ARZHE IR,
python/sglang/srt/layers/attention/mamba/causal_convid.py (1E3k &fRs%; 5|
source; A& core-logic) : X #F intb4 K3 FLF| int32 By RiEH,

X85S ShortConvMetadata, ShortConvAttnBackend, ShortConvHybridAttnBackend,
conv_state_metadata, cca_extend, cca_decode, refresh _cache_indices,

attn_backend_wrapper

KBRAL B EX
python/sglang/srt/layers/attention/linear/short_conv_backend.py

FEZNE, HERAESRRSEEZE, & PR R OHE,

from __future__ import annotations

from typing import TYPE_CHECKING, Any, List, NamedTuple, Optional

import torch

from sglang.srt.layers.attention.hybrid_linear_attn_backend import MambaAttnBackendBase
from sglang.srt.model_executor.forward_batch_info import ForwardBatch

if TYPE_CHECKING:
from sglang.srt.model_executor.model_runner import ModelRunner

class ShortConvMetadata(NamedTuple):
"""Per-(layer, step) conv - state handle handed to a model's conv kernel.



““layer_cache™ " exposes the per-layer pool views ( ~“conv[0] " = conv state,
““conv[1]"" = an optional second state such as ZAYA1's
““temporal®T = SSM state, unused by pure short convs). The device tensors are
cuda-graph-static on the decode/replay path; the *°
built once per step only for models whose extend path runs a host loop

(e.g. ZAYA1 v1) and are ~“None " on decode.

prev_hs ",

*

_cpu” " host mirrors are

layer_cache: Any

cache_indices: torch.Tensor # int64 canonical index tensor

# cu-seglens for the varlen prefill conv (device, int32). None on decode.
query_start_loc: Optional[torch.Tensor] = None

# Per-request "resumes a cached prefix" mask (device bool). None on decode.
has_initial_state: Optional[torch.Tensor] = None

# Host mirror of cache_indices for extend host loops. None on decode.
slot_ids_cpu: Optional|List[int]] = None

# Host mirror of has_initial_state for extend host loops. None on decode.
has_prefix_cpu: Optional[List[bool]] = None

class ShortConvAttnBackend(MambaAttnBackendBase):
"""Owns the short - conv per-request state plumbing (see module docstring).

needs_cpu_seqg_lens: bool = False # extend path reads host seg-lens from batch

def __init_ (self, model_runner: ModelRunner):
super().__init__(model_runner)
mamba_cache = self.req_to_token_pool.mamba_pool.mamba_cache
# conv[0] == conv_state: [n_layers, n_slots, conv_dim, conv_kernel - 1]
self.conv_states_shape = mamba_cache.conv[0].shape

# Per-step state, resolved ONCE per step in init_forward_metadata /
# init_forward_metadata_out_graph (never per conv layer).
self._has_initial_state: Optional[torch.Tensor] = None
self._slot_ids_cpu: Optional[List[int]] = None

self._has_prefix_cpu: Optional|List[bool]] = None
self._cache_indices: Optional[torch.Tensor] = None
self._cache_indices_buf: Optional[torch.Tensor] = None

def reset_step_state(self):
self._has_initial_state = None
self._slot_ids_cpu = None
# ... HAth reset

python/sglang/srt/models/zaya.py

ZAYA1 CCA BB EMEAXMH, BIRMBERENE, BN RARRITEE SRZERAMT
l;]—?l%ko



# zaya.py ( EXE 89 CCA RIE extend #42 ) def forward_extend(self, hidden_states,
forward_batch):  # BN FIRPFBCRSTEIE (S5 EFT—K) meta =
get_attn_backend().conv_state_metadata(self.layer_idx, forward_batch) conv_state =
meta.layer_cache.conv[0]  prev_hs_state = meta.layer_cache.conv[1]  # &HRZEEIL
intb4 cache_indices (J& 3k EFNSCAEAT) gk, v2_input = cca_extend(

hidden_states, self.q_proj, self.k_proj, self.v_proj2, conv_state, prev_hs_state,
meta.cache_indices, # int64 &3] meta.query_start_loc,
meta.has_initial_state, self.cca_timeO, self.cca_timel, ) return gk, v2_input

GE: SZFR¥ cca_extend #1 cca_decode RFAEEFMAPMERSGIRIH, AR TZG
AER, )

test/registered/unit/models/test_zaya_cca.py

CPU BETMRFTE MockShortConvBackend IS IHITA, BRIERG|BITEE A,

class _MockShortConvBackend:
"""Stand - in for " "ShortConvHybridAttnBackend™" in CPU unit tests."""

def __init_ (self, pool: "_MockReqToTokenPool"):
self.req_to_token_pool = pool
self.token_to_kv_pool = None
# §H 2% idforward_batch) -> &R / ETHF| %k
self._step_indices = {}
self._step_slot_ids = {}

def _resolve_indices(self, forward_batch):
key = id(forward_batch)
indices = self._step_indices.get(key)
if indices is None:
indices = self.req_to_token_pool.get_mamba_indices(
forward_batch.req_pool_indices
).to(torch.long) # int64
self._step_indiceslkey] = indices
return indices

def conv_state_metadata(self, layer_id, forward_batch):
from sglang.srt.layers.attention.linear.short_conv_backend import ShortConvMetadata
layer_cache = self.req_to_token_pool.mamba2_layer_cache(layer_id)
indices = self._resolve_indices(forward_batch)
if forward_batch.forward_mode.is_decode_or_idle():
return ShortConvMetadata(layer_cache=layer _cache, cache_indices=indices)
# extend B&12: AR EVREAFRBATE
slot_ids = self._resolve_slot_ids(forward_batch, indices)
has_prefix = [int(p) > 0 for p in forward_batch.extend_prefix_lens_cpul]
return ShortConvMetadata(
layer_cache=layer_cache,
cache_indices=indices,
slot_ids_cpu=slot_ids,
has_prefix_cpu=has_prefix,



)

R A
Codex Bah#EZH =K :

- CPU B3R R5| &mta1t (P2) : init_forward_metadata_capture_cpu_graph F3EZ%
_cache_indices, SEBfABEEKRE None, EERE—NMERFHEE,
« NPU Eimk/> conv_state_metadata (P1) : NPU 8 AscendMamba2AttnBackend 52
BAZF %, BITEAERER ST & AttributeError, BIESEM &R P RE LK (fail-fast)
« CUDA graph EZRATRSIMHA (P2) : ZAYA1 B9 cca_decode £
index_select/index_copy , AiRH| PAD SLOT ID (-1) , "RESZHMFAINE, BEEN
HE&PEE, EEMRCABERER, R EHRER,
- CPU BRI RS RAIBM (correctness): EERR 081c76 HiER: BE
init_forward_metadata_capture_cpu_graph, 32% _cache_indices,
- NPU JE3ER> conv_state_metadata (design): ZESEAT R P HENRE LM : NPU LiBF|
EAPRANE R, BRE/TRAR.
- CUDA graph EZATRIIEF (correctness): fEEMIAZIBEEMRIRESFE, B
LFM2 RZ &, RERIMERER,

R 5 B

o RS

1. GPU e2e EVAREE: EMT ZAYAL fo LFM2 IBANRSEERIZ, REELEFEH
LFM2 #itH 5 A FH—3, 18 ZAYAT X bs=1 B3iF, bs>1 & B4 segfault (5
ZATA—E o

2. NPU #ZEMERFS: BARMT BRFKLK, B NPU LESRERGRTH, THEEH
AMD %3k NVIDIA ¥ &,

3. CUDA graph #aZt: ZAYAT bs>1 8§ CUDA graph EIFREEZRATEI, "TaES3KEE
SERGE I,

4, RE|RABTE: M int32 1R intb4 XA, FEERRFTA NEREEHRENL, TN
causal_convld TRERRTT. - ®"R: AP : EH ZAYAl. LFM2 & LFM2-MoE B F
MEERT, BERSEEMEMA, RXIFHESFEMNERE, NPU AR TEERAXE
AR (BEEEWMEI) . A% get_attn_backend().conv_state_metadata() Bk A4
HRRAAGERAAD; SFRAEMEIEREL X, AR HEMRESTREAEE, HA:
B AT ESFER R ESZIERZIF R conv_state_metadata, TE T #E
MambaPool &R,

« RFARIE: NPU AR X$F , CUDA graph SRR | cpu BB E A RMIBIL , ZAYAT
bs>1 EEKELERL

KRR EE



« PR #29678 feat(mem_cache): unified memory pool for hybrid Mamba / SWA models:
F X7 MambaPool B0 f#HF, 5 ShortConvAttnBackend BIRASE IR & E A%,



