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THHES BAL

Gemma4 uses a hybrid Sliding Window Attention (SWA) architecture where 5/6 of
transformer layers use local (windowed) attention and 1/6 use global attention. The
Ascend NPU backend lacked SWA support, preventing Gemma4 models from running
correctly on Ascend NPU.
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1. SWA Mask 5E#ER X #: & AscendAttnMaskBuilder B #3# get swa_mask F3%;
ForwardMetadata 3&hn swa_mask FE; init_cuda_graph_state T4 BC swa_mask Fo
swa_indices &4 X, EEKEET init forward metadata_replay cuda_graph sh&E.
#T maske

2. SWA TIRIREMIE: I is swa layer. can_use_tnd B A%, UKk
_build_swa_paged_block_tables. _get_paged_attention_inputs Ao A %R, LIE O
HERREME, AT FIA. SDPA. PA B1Z,

3. SDPA EIRP&R/RIEEE: £ AscendTorchNativeAttnBackend.run_sdpa_forward_extend
AN sliding_window_size %1 full_to_swa_mapping 5%k, 52, extend MHEXEY KV & O

%37 & full/SWA pool &35|E0%,

4, BERIEEXITFF: gemmad causal.py £ get_attention_sliding window_size Y47& a1 &
O M HuggingFace B inclusive ¥4 SGLang B9 exclusive 4%&; gemma4_mm.py ¥
boolean &3|&# A torch.where M3#%& NPU B,

5. MREEE: #7138 8 MG (VLM fo LLM & 4 4N) , BE Gemmad £IEIK;
memory_pool_npu.py 53 SWA £3Kk; server args.py EITIE N EmERTZEULE
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« python/sglang/srt/hardware_backend/npu/attention/ascend_backend.py (#3k NPU %
B A; 2% source; ER core-logic; &5 _is_swa_layer, _can_use_tnd,
SWA_INT_MAX, _build_swa_paged_block_tables) : #ZE B X, #3 SWA mask &
. EENLZF. TRBREMEERLEE
python/sglang/srt/hardware_backend/npu/attention/ascend_torch_native_backend.py
(#£3k NPU E3R; 5| source; A& dependency-wiring; &5
run_sdpa_forward_extend) : SDPA ELBRERZY B SWA Z#F, HOHHE full index &

%

python/sglang/srt/models/gemma4_causal.py (3R R EX; £A| source; KA

data-contract; 55 get_attention_sliding_window_size, sliding_window) : J&sh'& Oi&

X35, £ get_attention_sliding_window_size $¥#79 exclusive &&

« python/sglang/srt/models/gemma4_mm.py (#Ek ZEESER; £ 5| source; ER
data-contract; &% forward, ple_ids) : NPU BI#ERXFEEMMEE, A torch.where it
boolean &3|

« python/sglang/srt/mem_cache/memory_pool_npu.py (&3 W#M; EKF| source; KA
configuration) : 1&£3# SWA &% (swa_head_num &) E SWAKVPool

« test/manual/ascend/vim_models/test_npu_gemma_4_e2b.py (1R EARGNR; 5] test
; KA test-coverage; 5 TestGemma4E2B, test_vim_mmmu_benchmark) : #3gi%
B, IIE Gemmad-E2B-it £ MMMU LECERRERMET 0.15

XS is_swa_layer, can_use_tnd, _build_swa_paged_block_tables,
run_sdpa_forward_extend, init_cuda_graph_state,
init_forward_metadata_replay_cuda_graph
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python/sglang/srt/hardware_backend/npu/attention/ascend_backend.py
BB XM, #H3 SWA mask K. EERLXF. MRREMEEZOEE
# ascend_backend.py - JBEHE O3 E R EIELE Mt BY A 0%

import torch

# ERAEONEAE BETARKE D)
FULL_ATTENTION_WINDOW = 2147483647

class ForwardMetadata:
"RIE SCEAR, EAERATEENEMHKE"
swa_mask: Optional[torch.Tensor] = None # J&&5h%& 031 &E A mask, EHER decode £/, True

class AscendAttentionBackend(AttentionBackend):



def _is_swa_layer(self, layer: RadixAttention) -> bool:
"HEAERRTAEME DERAE,
X BARE SWA B layer.sliding_window_size > -1 B3R[E True,
return (
self.is_hybrid_swa
and layer.sliding_window_size is not None
and layer.sliding_window_size > -1

@staticmethod
def can_use_tnd(layer: RadixAttention) -> bool:
" ERTFLUER TND R,
TND &R gk_head_dim 5 v_head_dim ##% B X 128 5% 192,
HAE d=192. v=128 HY4FFRA S,
d = layer.gk_head_dim
v = layer.v_head_dim
return (d == v and d in (128, 192)) or (d == 192 and v == 128)

def init_cuda_graph_state(self, max_bs: int, max_num_tokens: int):
""¥%Et CUDA ELRA, T SWA mask faR5| &, "
total_context_len = self.max_context_len + 1
self.graph_metadata['swa_mask'] = torch.ones(
(max_bs, 1, total_context_len),
dtype=torch.bool,
device=self.device,

)

self.graph_metadata['swa_indices'] = torch.arange(
total_context_len, device=self.device, dtype=torch.int32

)
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« AndyLi429 & get_swa_mask 2R, /£E BRI

« AndyLi429 /5] FIA B842 25 X3F block_table, #EEHtBASZFREA BSND fallback, TND
v2 BIRATMBARRY B (ET #24582)

. liupeng374 3t gemma4_causal.py #F sliding_window M None B84 -1 £ B, 1EEZE
¥ -1 & SGlLang #"TH A "MAZE, Hi#ER3|A RadixAttention fu FlashInferBackend
B dispatch ZHEIERAN GPU T, [EHE X2 HuggingFace By inclusive & O #%
¥4 exclusive By deliberate fix;

. liupeng374 %3% graph replay # SWA mask B FrE9MEREFTSY, 1EELAHEE ~2.3ms (4
A%) BIEIE;

- Todobe 22X SWA_INT MAX & X BRI/, /EERM;



« Hexq0210 #8 MR XM R AL test/registered F1E A register npu_ci, fEE¥L2I 8 N
MRS HFZ E test/manual FFKRIEM.

« Dead code get_swa_mask (correctness): fEE AR AL I R

« Gemma4 sliding_window None to -1 (correctness): /E&###E -1 & SGlLang BXEKAE
, BKBNE inclusive ¥ exclusive ®IfEIE, F|H RadixAttention fo FlashInferBackend
IEPA T &5

« SWA mask graph replay performance (performance): &4 H ~2.3ms (4 9%
forward time)

« Test registration and location (testing): YEEIEFTA MRS M test/registered BE
test/manual H# R

« NPU graph compatibility in gemma4_mm (correctness): fEEEFENESH BN GPU ©
#, (XE NPU B AR EXHF boolean &3l
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1. # SWA B2 53F FIA. SDPA BBRMRE TEESIARTUHATH, AHREERNTH
swa_mask BFZERK seq_lens MshASEE, B AAIERZLFRE™ £51E maske

. JBBHE O M inclusive # exclusive B3 XX‘I%E&(E}J BRI GPU LM, BEH
ﬂﬁ*ﬁiﬁ@tyﬁﬁ)ﬁﬁu config.sliding_window BE#E R, TREEE— ikﬁlﬁlaﬂo

3. MARXAEM test/registered # E test/manual, RBEANE M CI, {GE nightly 3BT
, BEEVDREXFE,

4. SWA mask BEH#E decode BIEKRFIEMA 2.3ms (N 9%) , NEEHBRTRET4E
MEEE MR, - B WA Gemmad AR T Ascend NPU EIE#ELT, AIME E#
RIFFH 9%~17%, MMMU Pro 3=F 8%~11%, AL i SWA B#EXMLE, NF
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« PR #24582 Related reference for TND v2 path: Review F%&x TND v2 B2 (
npu_fused_infer_attention_score_v2) %% 7i% PR, fRE KK EH



