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[NPU] Enable automatic ascend_attn selection for vision attention and graph runners
& 3FmtE: 2026-08-02 15:09

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/31948

PATHRE

« —4)3E: NPU ZENTEEABRINGE ascend_attn, EHUTE P &K

- ESE: (BESEFEIE, Z PR 2EM SGlang ZHESEREFNH N R~ ERILT &
—RRAT A + SEREE AR A B EIREBURBE BTN, FHER T BRI
MG RZEFIN (mask ER) EEANRITARE, X7F NPU L AR TREIRZE T
Y8 E3% vision.py F backend M5 VisionAscendAttention B mask EIRZ 4,

THRES B

PR body ¥4, Ascend NPU LRI VisionAttention. determine_attention_backend() F3%
BRSO EBINME, AFPAAER(E -mm-attention-backend ascend_attn, &N L SR
£EEREIR F| torch.nn.functional.scaled_dot_product_attention (SDPA) . B{Exh_EBRIA
{8, VIiT BisfiTRIMSERIELE ServerArgs.mm_attention_backend, F /& B S EEHZEA
None, H3eager B3%tF ascend_attn ERIIEIRAIR unsupported backend” B9 R—3K,

PR HAERIITAHRE: B\ server 3k > A / #3548 > FEBIA, H eager 5EBITEE
AR —ANBENTE backend,

SO AR

SR A

1. %M NPU FE&BRIAHFE ML backend ZFR (python/sglang/srt/layers/attention/vision.py)
- &£ _determine_attention_backend() ##3E elif _is_npu: backend = "ascend_attn", £

NPU 5HMFE&—HBATLEBRINME, - & VisionAttention. _init_ HARNT BER G #73E
self.gkv_backend_name: str = gkv_backend, IEBEALERKH backend & HREIE
attention 52l £, HIMREEEATERIRE, - B\ server 2R EMES KRR L RFRIFAE,
BREk2F ServerArgs.mm_attention_backend,

2. BT R BT backend (vit_cuda_graph_runner.py.
internvl_vit_cuda_graph_runner.py. vit_npu_graph_runner.py) - =/ANBTRAE
_init_ #3@ getattr(self._attn, "gkv_backend_name", None) &% backend, - BR%
¥ create_graph / _warmup_once / _capture_graph ¥ &k £8H
get_mm().mm_attention_backend BIZEAMER self._attn_backend, fRiE eager 5E
BAR—K, - FAZFH backend REBEFE R L — L5ZFF backend &R, BT ENM, -
NPU ZATERIEMFR T X get_mm 8 import, &2 R 55 NIRF



3. Ascend JEE AL mask EER (vision.py) - ETF review BN,
VisionAscendAttention 340 sdpa_fallback = VisionSdpaAttention(**kwargs),
forward F—EIKF|E R attention_mask LB SDPA, EA Ascend Bi&EF
npu_fused_infer_attention_score A% ¥ additive mask, i Mllama fo CLIP SUANER{R b
FRE mask 1B X,

4. MERBLE - FIE test/registered/unit/layers/attention/test_vision_backend_selection.py
. BE NPU FEBRIANEFEMAR (server/ HESEk / FEERIN) , UK causal/padding
P mask T E3R SDPA. unmasked MARIFRIGRZNETIRAM. -TR&
test/registered/unit/multimodal/test_vit_cuda_graph_runner.py: 3iE
ViTCudaGraphRunner & InternViTCudaGraphRunner ¥i& 5 IE & 1F
gkv_backend_name, - MERRERSEMT CPU CI 5 NPU CI £4; EHNLE Ascend
910B2C LHIET eager 5§ ViT NPU B3R / HKALRAZ,

REEF:

« python/sglang/srt/layers/attention/vision.py ({1 M5 EE H; HKF source; LR
core-logic; 5 VisionAttention._determine_attention_backend, VisionAttention.init,
VisionAscendAttention.init, VisionAscendAttention.forward) : #ZWZEE:  NPU 3#Em
ascend_attn F&BIA. EL gkv_backend_name. 3R Ascend RE-&IEE A mask
BBy SDPA EIR, R2FMHTS R RBEAE S,

« python/sglang/srt/multimodal/vit_cuda_graph_runner.py ({3 E34T2E; 25| source
; EA dependency-wiring; &5 ViTCudaGraphRunner.init,
ViTCudaGraphRunner._create_graph) : 3@ ViT CUDA graph runner BX 474 %%
attention #EIREARMTEY gkv_backend_name, F{EAFEBE CLI 23 EH KNGS
eager £ R —/& 3,

« python/sglang/srt/multimodal/internvl_vit_cuda_graph_runner.py (#ik EizfTgE; K5
source; A dependency-wiring; &% InternViTCudaGraphRunner.init,
InternViTCudaGraphRunner._warmup_once, InternViTCudaGraphRunner._capture_gr
aph) : InternVL & H CUDA graph runner R {]#3%| resolved backend, warmup 5
capture fR¥F—32, FHEHERE R,

« python/sglang/srt/hardware_backend/npu/graph_runner/vit_npu_graph_runner.py (&
B EizfTEs; 5| source; A dependency-wiring; &5
ViTNpuGraphRunner._create_graph) : NPU ViT graph runner 238 runner &
_attn_backend ##Z 4, #FR1E CLI 23k8t NPU B REEIEHIRE] ascend_attn,

. test/registered/unit/layers/attention/test_vision_backend_selection.py (13t J&ini%dF
MR ; 25 test; LA test-coverage; &5 npu_platform,
test_npu_backend_selection_priority, test_ascend_attention_masked_inputs_fall_back
_to_sdpa, test_ascend_attention_unmasked_inputs_keep_fused_path) : #Fr3% a4 EY3IN|
AE2E NPU backend &M AHS Ascend SETEAH mask EIR / ghE &2, BARITA
TENZEN,

. test/registered/unit/multimodal/test_vit_cuda_graph_runner.py (3R Bz T8M; £
7l test; A test-coverage; 45 test vit_graph_runner_caches_resolved_backend_n
ame, test_internvl_graph_runner_caches_resolved_backend_name, Block, forward) :



N EEEITRM attention HEIRERE backend BAREEVINR, bR EEIZLFSEHN
=3,

* 85 VisionAttention._determine_attention_backend, VisionAttention.init,
VisionAscendAttention.init, VisionAscendAttention.forward, ViTCudaGraphRunner.init,
ViTCudaGraphRunner._create_graph, InternViTCudaGraphRunner.init,
InternViTCudaGraphRunner. warmup_once, InternViTCudaGraphRunner._capture_graph,
ViTNpuGraphRunner._create_graph

KR B B]

python/sglang/srt/layers/attention/vision.py

BOZEE: J NPU Ehn ascend_attn FEERIA. ElfL gkv_backend_name. 34 Ascend g
EIER A mask BFHY SDPA EBR, RIS RAEMEREHITE &,

# python/sglang/srt/layers/attention/vision.py
# ==== VisionAttention: backend f&Ar5 B ====
# R ServerArgs EREH > BRAMIESEK > FEBRIA,
# NPU 4 AR ABRIME, AP AFFME —-mm-attention-backend ascend_attn;
# MEA LT EBRIA, FHIAETERE N gkv_backend_name f#t graph runner B,
class VisionAttention(nn.Module):
def __init_ (self, ..., gkv_backend=None):

_passed_backend = gkv_backend

gkv_backend = self._determine_attention_backend(_passed_backend)
# BELAERK backend &R, #SH graph runner ZiZJR4 ServerArgs
self.gkv_backend_name: str = gkv_backend

def _determine_attention_backend(self, passed_backend):
override_backend = get_mm().mm_attention_backend
if override_backend is not None:
return override_backend # 1. server £¥{£%
if passed_backend is not None:
return passed_backend # 2. ¥3&E S Kk
if is_cuda():
# CUDA # 8 h3% fa3 / fas / triton_attn (X & #K)

if _is_npu:
return "ascend_attn" # 3. NPU F&BKA (K PR #73%)
# £ FE& (MUSA/ROCm/XPU/CPU) o % &8s, HJEE% sdpa

return "sdpa"

# ==== VisionAscendAttention: mask FEE:R ====
# Ascend BE&EF npu_fused_infer_attention_score ~X ¥ additive mask,
# ERUB| B R attention_mask B33 SDPA, &% Mllama 5 CLIP # mask & X,
class VisionAscendAttention(nn.Module):
def __init__(self, **kwargs):



if not _is_npu:

raise Exception("VisionAscendAttention is only available for ascend npu")
super().__init_ ()
self.sdpa_fallback = VisionSdpaAttention(**kwargs)

def forward(self, g, k, v, cu_seqglens, bsz, seq_len,
softmax_scale=None, forward_metadata=None,
attention_mask=None, **kwargs):
if attention_mask is not None:
return self.sdpa_fallback(
a=q, k=k, v=v,
cu_seglens=cu_seqlens, bsz=bsz, seq_len=seq_len,
attention_mask=attention_mask,
forward_metadata=forward_metadata, **kwargs,
)
# & mask B4k 4 E T & npu_fused_infer_attention_score Ri&E&1Z

python/sglang/srt/multimodal/vit_cuda_graph_runner.py

A ViT CUDA graph runner R A E % attention B3R EAEMTEY gkv_backend_name, %
HAFArg CLI 28 E#HKNEES eager £ AR — G,

# python/sglang/srt/multimodal/vit_cuda_graph_runner.py
# WAl _create_graph B REHIRER get_mm().mm_attention_backend,
# AP B 5EAEE] None, 33K eager BiE4FF & BRIAT B KIIRE.
# BEME EEEE attention BEIRMENTE B backend £ #R.
class ViTCudaGraphRunner:
def __init_ (self, vit: nn.Module) -> None:

first_blk = vit.blocks[0]
self._attn: Optional[VisionAttention] = getattr(first_blk, "attn", None)
self._attn_backend: Optional[str] = getattr(

self._attn, "gkv_backend_name", None

def create_graph(self, graph_key, ...):
graph = torch.cuda.CUDAGraph()

# 15 FARENT/Z 89 backend, MARE L2/ ServerArgs

backend = self._attn_backend

if backend == "triton_attn":
cu_seqd_len_ws = [cu_seglens_now, cu_seqglens_kk_now, max_len]
elif backend == "fa3":
cu_seqd_len_ws = [cu_seglens_now, max_len]
else:
raise RuntimeError(
f"ViT CUDA graph does not support attention backend: {backend}"



i A 4
S WEFE NPU F & BRIAX masked 18 AE IS :

JustinTong0323 (3BT vision.py:1190) : FT&43EI NPU BRIASEEKFTA masked
VisionAttention & %%k mask: VisionAscendAttention.forward() ZB&
attention_mask, i@ Mllama £ X\ aspect-ratio/padding mask. CLIP text /£ causal
mask, SDPA Z RIS IEMBUT. ERKEA masked-attention BN, HFAE Ascend &
RS, mask X,

ltaodream (E£) : BAEIER ed19574dc 5L : VisionAscendAttention UK E &
attention_mask BE3RZ| SDPA, {RE Mllama 1 CLIP 89 mask iEX; R¥ErH A4k 4t
AERAZEAZ; ¥ causal 5§ padding P mask BIEYINRK, FHE Ascend 910B2C £
L FP16/BF16 33ET masked 5§ unmasked BWEEAZ,

&2 JustinTong0323 441 APPROVED, ZitieARIL T “F & BRIARI B2 R ERIN X —R 1T
BN, WA LI EE /13 R (R X 3F mask) EERAREMAREFREE,

« NPU FEERIASHEIF masked VisionAttention JAZE B mask iEX (correctness):
ltaodream EIZX ed19574 #H4 VisionAscendAttention ¥4n sdpa_fallback, forward
W5 F| attention_mask B33 VisionSdpaAttention; 713 causal/padding FifF mask 8
EYINR, #HRREESEFABRIRM, HE Ascend 910B2C LI,

R 5 B

Qe FENFE A

1. NPU AP BRAMTHEE: ETRERIBE —mm-attention-backend 89 NPU P &M
SDPA 13| ascend_attn, B ascnd BE&HFER, ELREITARES SDPA HFEMHH
£Z5  BIHH mask EERREF attention mask S IEMREE; WRELRABTAEE
mask 13| VisionAscendAttention.forward, ®REE#BRE % mask 1B X,

2. BEBfTRBAT: =ABEEBTRIMERI VisionAttention.gkv_backend _name B, &
HERAMBEE LR E VisionAttention (RIZFEIZBM) , getattr 23RE None, HE
IR unsupported backend, BAXEMA AT EZEHHANERR, BREER
THEEXE,

3. NPU BIRZBMRIZ: ViTNpuGraphRunner. create_graph 3R %3 ascend_attn, BAK
#i cu_seq_lens IR ERRK NPU G mEMmsz, FRPYE,

4. BIESEE: BITMIREIT monkeypatch il NPU F&, ENIIERAE 910B2C A5 +
SERR, KREEHA Ascend 5 (40 910B. 310P) UREEFKZ batch/ TERYEA
. -®": AFP®M: Ascend NPU EERE I VisionAttention BZHI L ESHER (o
Qwen-VL &%) ABEZFshIEE —mm-attention-backend ascend_attn, FFEEFAMRAL
S, BERNESHWAPITAZELRE,

AR eager 5 ViT BHUTHRARERE backend #3F PR —3K, EKT “eager TTHAE

EIHREB A RS, NPU VIT BHRTEsIRA, B/MMERERRAN 6.14 %, BEH

FARIE R EARL 0.17 #



RRAE . AREFEFERIANEIRIEH T TSE 658 (BT REME]
gkv_backend_name, BI3ZfTEREIEER) , FEI review FEEHN mask FEE R BRAE
Ascend faigth £ T A E 8] SDPA EER, AT NPU ZHESERRHELE,

- RFeprid: NPU AP BRUAMTAEE | mask EREZERE , BBTRRATMA , ENEIESS
EA R

KERBKL
« PR #33168 Fix the chunked-prefix-cache gate writing config the backends never
read: 54 PR REEA: EimAF BRI RGEEMIELIRERERE, & PR ¥
ViT graph runner MEi% ServerArgs BN % attention AEIRAENTE B
gkv_backend_name, 5 33168 &5 BB —3K,
« PR #33127 [Fix] Bound FULL_MASK verify-mask reuse by the captured max_bs: E A
BHATE mask EFMEMAXNMBE, XFEHRE mask/backend RE&EETEAKN —EME
, ATEANSH,
« PR #31221 [AMD] Derive AITER verify tokens-per-req from input shape: E£¥ & 5%
BE: BABKSIN Y BLRMARBEITRSES, MARKBIINEERESEH, 54
PR JEF& get_mm() EiZp9E R —3K,



