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PATHE
« —A]iE: Ascend NPU E£A Qwen3.5 ffm MTP MR % 35
< ESME: EEKEIE, B3R NPU STEAGMAEMZ TR E A GPU it ED,

FIWRITEEE attention_registry.py FHIZHFRBEERN, WUKEMER ExitStack EIELRE
ZEINFET BENHE,

ThRES EAL

3EEL Qwen3.5 A Ascend NPU F& L&) MTP (£ Token TUM) MRS ThEE, BE#
IR, HRARE R RNARRIRAT

SRR

1. #73¢ NPU £ H GDN 3T EAJE#: & python/sglang/srt/hardware_backend/npu/attenti
on/ascend_gdn_backend.py #5238, AscendGDNAttnBackend, #& B
AscendMambaAttnBackendBase, #3& T NPU L8y fused_gdn_gating.
causal_convld & -F, HI prepare_gdn_inputs. forward_decode.
forward_extend EAZ A 3%,

2. ¥ Ascend SBRELMTREAFHREL: & ascend_hybrid_linear_attn_backend.py ¥ &
X AscendMambaAttnBackendBase, ¥ &Y GPU 8§ MambaAttnBackendBase, #Gin 7T
state_indices_list_gdn % 3#F GDN B verify #23\, #E5 init_cuda_graph_state.
_capture_metadata. _replay_metadata & CUDA Graph #3% 7%,

3. AT E N EIREE: £ attention_registry.py 8 attn_backend_wrapper &, 43zfTiE
NPU _EBf, ¥4 GDNAttnBackend. HybridLinearAttnBackend. Mamba2AttnBackend %
B B#A Ascend BRA, SLIF & B ahilik,

4. (BEX MTP BRILIERS NPU T EMIEIT: E gwen3_5_mtp.py 8 qwen3_next_mtp.py #

Y34THE NPU B draoft A K$E E E1E, 38#| quant_config = None, i@t
ExitStack IEFiZ EIfEEZ 2 SGLANG _DEEPEP_BF16_DISPATCH #n
DEEP_NORMAL_MODE_USE_INT8_QUANT W2 HE1bE&1Z, HARIERM,

5. ¥ & conv state RBELBEL: £ memory_pool_npu.py FH3E init_npu_conv_state 3k
, HIE speculative_num_draft_tokens 7 conv state B conv_width & E3gmMEIMNCE
, DUBRYN MTP draft tokens B9 A GES.

R



« python/sglang/srt/hardware_backend/npu/attention/ascend_gdn_backend.py (#&3k 7E
BAHEMW; %5 source; 2R core-logic; 5 AscendGDNAttnBackend, init,
prepare_gdn_inputs, init_forward_metadata) : ¥3% NPU £ A GDN T E A G, &
& MTP HNARRDFT R 9P A R 2 48

» python/sglang/srt/hardware_backend/npu/attention/ascend_hybrid_linear_attn_backen
d.py (B3R SBEETEAEM; 25| source; M dependency-wiring; &5
AscendMambaAttnBackendBase, init, init_cuda_graph_state, _capture_metadata) :
T Ascend SBELM TR A EmESL, EMHET GDN X8 CUDA Graph REEEfo
verify &3\ T R5| £/

« python/sglang/srt/hardware_backend/npu/memory_pool_npu.py (#3k R, K5
source; M core-logic; &5 _init_npu_conv_state) : I init_npu_conv_state FEk
, ’R¥E speculative_num_draft_tokens ¥ & conv state 95 E, #{k MTP draft tokens
B RRSE 8] 2 9%

« python/sglang/srt/models/gwen3_5_mtp.py (#E3k MTP #A: 35| source; A
data-contract) : &2k MTP &AM, 7 NPU B draft E1LE3ES] disable
quant_config, 7 forward F A ExitStack IGRZ BEIET B UE H B A X R

« python/sglang/srt/models/qwen3_next_mtp.py (£ MTP & ; 5| source; ER
data-contract) : 5§ qwen3_5_mtp.py £, A Qwen3Next MTP AR AnAE R B9 NPU
TEMNZE

« python/sglang/srt/layers/attention/attention_registry.py (#i& JFE @ ; X5
source; M dependency-wiring) : BEBOEEAGIREH, HEMI NPU BE#H® GPU
JE38 A Ascend & RRRA

« python/sglang/srt/layers/layernorm.py ({3t BEYV3—1t; 2K%| source; £
dependency-wiring) : 7/INAE, TRES NPU B LayerNorm REMA X

« python/sglang/srt/mem_cache/memory_pool.py (#3k W& 5] source; FEH
dependency-wiring) : /INA%E, 3 NPU 8 conv state #3a1bigft89+

« python/sglang/srt/environ.py (3 3f3EE&; KA source; £ core-logic) : HmMT
FANEIREZ & SGLANG_DEEPEP_BF16_DISPATCH #n
DEEP_NORMAL_MODE_USE_INT8_QUANT HWeEEE X, AT MTP TEMLER

« python/sglang/srt/layers/attention/mamba/mamba2_metadata.py (Fik cEIELEH; X

B source; EA core-logic) : MM mamba_cache_indices_gdn FE& X #F

KBS AscendGDNAttnBackend.init, AscendGDNAttnBackend.prepare_gdn_inputs,
AscendGDNAttnBackend.init_forward_metadata,
AscendGDNAttnBackend.forward_decode, AscendGDNAttnBackend.forward_extend,
AscendMambaAttnBackendBase.init_cuda_graph_state,
AscendMambaAttnBackendBase._capture_metadata, _init_npu_conv_state,
Qwen3_5ForCausalLMMTP.forward

R R B

python/sglang/srt/hardware_backend/npu/attention/ascend_gdn_backend.p
y



¥r3¢ NPU £ A8 GDN SEE A G, B4 MTP #NARLFrENFTA B MZLE

from typing import Optional, Tuple, Union

import torch

from sgl_kernel_npu.fla.fused_gdn_gating import fused_gdn_gating_npu

from sgl_kernel_npu.mamba.causal_convld import causal_convld_fn_npu, causal_convid_
update_npu

from sglang.srt.hardware_backend.npu.attention.ascend_hybrid_linear_attn_backend import
AscendMambaAttnBackendBase

from sglang.srt.layers.attention.linear.gdn_backend import GDNKernelDispatcher

from sglang.srt.layers.attention.linear.utils import get_linear_attn_decode_backend, get_linear_
attn_prefill_backend

from sglang.srt.layers.radix_linear_attention import RadixLinearAttention

from sglang.srt.mem_cache.memory_pool import MambaPool

from sglang.srt.model_executor.forward_batch_info import ForwardBatch, ForwardMode
from sglang.srt.model_executor.model_runner import ModelRunner

from sglang.srt.speculative.eagle_info import EagleDraftlnput, EagleVerifylnput

# % NPU MRAK REUR(EL FE—E R
fused_gdn_gating = fused_gdn_gating_npu
causal_convld_fn = causal_convld_fn_npu
causal_convld_update = causal_conv1d_update_npu

class AscendGDNAttnBackend(AscendMambaAttnBackendBase):
""Ascend NPU £ H# GDN 5T & A, EEST MTP HNARRDE verify R

def __init_ (self, model_runner: ModelRunner):
super().__init__(model_runner)
# VB EFURSHR: £ER#LUEE NPU convlid EFHER
self.conv_states_shape = torch.Size((
*model_runner.req_to_token_pool.mamba_pool.mamba_cache.conv[0].shape[:-2],
model_runner.reqg_to_token_pool.mamba_pool.mamba_cache.conv[0]
model_runner.reqg_to_token_pool.mamba_pool.mamba_cache.conv[0]

.shape[-1],
.shape[-2],
)

decode_backend = get_linear_attn_decode_backend()

prefill_backend = get_linear_attn_prefill_backend()

self.kernel_dispatcher = GDNKernelDispatcher(decode_backend, prefill_backend)

def prepare_gdn_inputs(
self,
bs: int,
forward_mode: ForwardMode,
spec_info: Optional[Union[EagleDraftlnput, EagleVerifylnput]],

" AR¥E forward_mode & GDN #A: FE verify R T A KIELH ssm_state_indices""
cache_indices = self.forward_metadata.mamba_cache_indices

self.num_accepted_tokens = torch.ones([bs], dtype=torch.int32, device=cache_indices.
device)

self.actual_seq_lengths = torch.ones([bs], dtype=torch.int32, device=cache_indices.device)



if forward_mode.is_target verify():
seq_len = spec_info.draft_token_num
self.actual_seq_lengths = self.actual_seq_lengths * seq_len
# A RELIN RS AT verify BRIAFE 7 8] & PR A
self.ssm_state_indices = torch.arange(
cache_indices.shape[0] * seq_len,
dtype=torch.int32, device=cache_indices.device
)
else:
self.ssm_state_indices = cache_indices

def init_forward_metadata(self, forward_batch: ForwardBatch):
# Bkt draft extend R (ETHdEdHMAE NEF)
if forward_batch.forward_mode.is_draft_extend(True):
return
super().init_forward_metadata(forward_batch)
self.prepare_gdn_inputs(forward_batch.batch_size, forward_batch.forward_mode, forward_
batch.spec_info)
self.graph_mode = False

python/sglang/srt/hardware_backend/npu/attention/ascend_hybrid_linear_a
ttn_backend.py

3 Ascend SREAMTENEHEAZ, #MT GDN #%XH CUDA Graph RASEIEfn
verify R T &RI| &K

class AscendMambaAttnBackendBase(MambaAttnBackendBase):
""Ascend NPU £ Mamba/SBE&ER A EIHAESE, #MT GDN verify AT RN RS EE""

def __init_ (self, model_runner: ModelRunner):
super().__init__(model_runner)
self.state_indices_list_gdn = [| # AT GDN verify X T RS ETF| 5%

def init_cuda_graph_state(self, max_bs: int, max_num_tokens: int):
et CUDA Graph IRA&S: A GDN verify R Mo EC ISR K E""
assert max_num_tokens % max_bs == 0
draft_token_num = max_num_tokens // max_bs
for i in range(max_bs):
# JRA mamba &3l
self.state_indices_list.append(
torch.full((i + 1,), self.pad_slot_id, dtype=torch.int32, device=self.device))
# GDN 4% &3l BIERKHNRIIEKEA (i+1) * draft_token_num
self.state_indices_list_gdn.append(
torch.full(((i + 1) * draft_token_num,), self.pad_slot_id,
dtype=torch.int32, device=self.device))
self.query_start_loc_list.append(torch.zeros((i + 2,), dtype=torch.int32, device=self.
device))
# AT A eagle tree B E X FTE (B RIMX &1L)
self.retrieve_next_token_list.append(torch.zeros((i + 1, draft_token_num), dtype=torch.
int32, device=self.device))



self.retrieve_next_sibling_list.append(torch.zeros((i + 1, draft_token_num), dtype=torch.
int32, device=self.device))
self.retrieve_parent_token_list.append(torch.zeros((i + 1, draft_token_num), dtype=
torch.int32, device=self.device))
# WitHE decode fn verify 8§ query_start_loc &%
self.cached_cuda_graph_decode_query_start_loc = torch.arange(0, max_bs + 1, dtype=
torch.int32, device=self.device)
self.cached_cuda_graph_verify_query_start_loc = torch.arange(
0, max_bs * draft_token_num + 1, step=draft_token_num, dtype=torch.int32, device=
self.device)

def capture_metadata(
self, bs, req_pool_indices, forward_mode, spec_info

""#3K CUDA Graph 7o##E: ERAERRKSII, Xt verify MR AERK GDN #ELKRI|""
mamba_indices = self.req_to_token_pool.get_mamba_indices(req_pool_indices)
self.state_indices_list[bs - 1][:len(mamba_indices)].copy_(mamba_indices)
if forward_mode.is_decode_or_idle():
self.query_start_loc_list[bs - 1].copy_(
self.cached_cuda_graph_decode_query_start_loc[:bs + 1])
elif forward_mode.is_target_verify():
self.query_start_loc_list[bs - 1].copy_(
self.cached_cuda_graph_verify_query_start_loc[:bs + 1])
# AERELRII AT verify, MRBMEEFINT (EAFEPRSE verify ERWERE)
ssm_state_indices = torch.arange(
mamba_indices.shape[0] * spec_info.draft_token_num,
dtype=torch.int32, device=mamba_indices.device)
self.state_indices_list_gdn[bs - 1][
:slen(mamba_indices) * spec_info.draft_token_num
].copy_(ssm_state_indices)
else:
raise ValueError(f'Invalid forward mode: {forward_mode=}")
# 4R topk > 1, FEIRE eagle tree B E NI K T EIE
if forward_mode.is_target_verify() and spec_info.topk > 1:
return ForwardMetadata(
query_start_loc=self.query_start_loc_list[bs - 1],
mamba_cache_indices=self.state_indices_list[bs - 1],
retrieve_next_token=self.retrieve_next_token_list[bs - 1],
retrieve_next_sibling=self.retrieve_next_sibling_list[bs - 1],
retrieve_parent_token=self.retrieve_parent_token_list[bs - 1],
)
# AR EBEVOETEIE (& GDN &3))
return ForwardMetadata(
query_start_loc=self.query_start_loc_list[bs - 1],
mamba_cache_indices=self.state_indices_list[bs - 1],
mamba_cache_indices_gdn=self.state_indices_list_gdn[bs - 1],



AR

1. R1BL 4R (Critical) : Gemini Code Assist 387 forward 7%+ B HEK
os.environ BEXELZ LR, {FEMEHKA sglang.srt.environ.envs 8y ExitStack £ T
XERE, BEARTERELMEEERK,

2. GPU FZAEMR": reviewer shengzhaotian Z3RK#IAX hybrid_linear_attn_backend.py
HEMBEL (1 get_cuda_graph_seq_len_fill_value IREMEM 1 2R 0. ¥73¥
mamba_cache_indices_gdn F8&) Aa®m GPU B2, (FEHIAXEREIA NPU L&

B GPU,

3. WAIHE: Gemini Code Assist £ forward_decode FHEEX fused_gdn_gating B9E
SRA, BNERERITEER, FEEEEIMBRT TRIEA (U commit acf8284) ,

4. BF3T55: reviewer shengzhaotian 2% Triton kernel
fused_gdn_gating_kernel_without_sigmoid # A sgl-kernel-npu &, E& BEHL PR
eI,

« forward F1EEK os.environ BI&FZR 2 (correctness): 1E& A 7R A #E H
sglang.srt.environ.envs By ExitStack L T XERE, ARIFETENE L RIEEN
forward PATHARI £ 3K,

- fused_gdn_gating ®ITLRMA (performance): /EEBELIERMIRT 2 X AR,

« X GPU EEMBHUMNIE (correctness): FEERIAX LR EAZAHRE (REMEA
mamba_cache_indices_gdn &A%k, B GPU BIEFESEKIZFE) T2 GPU,

- fused_gdn_gating_kernel_without_sigmoid R# A\ sgl-kernel-npu (infra): /E& B4HZ
A sgl-kernel-npu &% (X PR #429) .

« MTP draft R B4 EEFWEE (question): (FEEERLRER (FTAEFE) . EAER
{# GPU Lt speculative_draft_model_quantization 4 None Bt &3, BELEMNT
is_npu() &HMREE NPU,

R 5 B

- RS

1. GPU EE#FAENK: Xt hybrid_linear_attn_backend.py B9&2& (
mamba_cache_indices_gdn &%k, get_cuda_graph_seq_len_fill_value JREME) &R
EEFERAT GPU, BEXHBEFRRENTTRSH GPU BE2R%, TEMACIEESE
GPU T8 Mamba/ JBEEE /MR,

2. FEimiR D BOEMNR . MRT GSMBK BTN, RIBAHLuRPHE EE AR XL,
T R REUR 25 o

3. IREE LT XEI: KA ExitStack FEERRENEERMIE, BE THEX
os.environ AR T XENMBFERE, BINEELRARBSHBIEREE,

4. conv state FIHIRZEE : _init_npu_conv_state #R#E draft token ¥ B conv state WE
, {BRZEEARIG extra_conv_len FRESERE) OOM K&, - ®'h: SEE: X¥"R
Ascend NPU & LB Qwen3.5 B, BAXERHA --speculative-algorithm NEXTN B¢
. BE: #%., ¥ NPU APXE—NEAKTIRETE, £ MTP #NARSE NPU £
WA, #AEESH, X GPU AP LR, EEXMERDTRAGEEFLET BRER



A,

« RFEARIE: GPU EEHRBENE , Faim ) Z AR | SRETELRBLZ2HAE , cony
state RAETRE OOM
< BRRk 2%

« PR #22822 [Refactor] Refactor DeepEP dispatcher: 54~ PR % deepseek/moe ¥ %
XHaEeR, BEY R NPU EAyE0E B AL IE,

« PR #21668 [XPU] Enable gwen3.5 on XPU: £ MUFEF EEB Qwen3.5 R H PR, =Xt
FE AR R B ) 3 B 3E ERAR =

- PR #25587 (Issue) MTP @34t Token 3RA—3KIEAA : PR &HEHWRHE A issue, KR
7t Hybrid GDN MTP & temperature=0 B#iit token A —3%, RS A& PR BYSLIA
X, BRAERGEE,



