PR #29027 RERLE

sgl-project/sglang
[NPU] Adding a fast layernorm for diffusion models and fix BSA
& 3tmtE: 2026-08-05 19:06

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/29027

PAITHRE

« —A1E: NPU ¥ 8BUERIZEAN fast layernorm #H&E BSA

« EMME: X NPU FE&EPEFEIE layernorm.py BIEKE: CustomOp SEM. __init._ N
MSTMKS. forward_* REHFA ZAWEGERER, ERIEAEL NPU kernel A
iR, ERDEE BSA EFUIMEL sgl-kernel-npu BRAXNTF, FEINAZE—N
forward_npu 5 forward_native B9—ERIEEM K fallback BEAZMR,

THRES B

PR body BA#IRF|E Support fast layernorm for diffusion models, ¥ %Bk
sgl-kernel-npu#t571 B BSA &£, 1EEE Wan2.2-T2V-A14B-Diffusers _LXttb native
layernorm (146.17s) 5 fast layernorm (142.59s) , 3#3|3imiE4 1.024x, T NPU
LJRA F.layer_norm T’A R IEEMAREN, FTEEA attentions FEHIREE kernel,

LI RE

1. CustomOp 1t FP32LayerNorm (layernorm.py) : ¥ FP32LayerNorm Mii@
nn.LayerNorm FEBE ALK& CustomOp FHEMA "fp32_layer norm", __init_ FEIFHA
nn.LayerNorm.__init_ SRS #HwMiE, BRI dispatch_forward() ##&&QIREIN; M
J& try import attentions, A ANITEN warning 3 EIR 3| forward_native, XHEIEIK
BN E LB B, BRTEFALKIEIZEA runtime,

2. ¥4 forward LI JR forward E& A forward_native ($RE fp32 HHIE X fa
_cached_fp32_param £#3%5%8) ; 3¢ forward_cuda BIEZEFE forward_native, RIE
CUDA fTHZEML—3K; ¥3E forward_npu A torch.ops.attentions.layernorm (
impl_mode=0) , ERARE—% fp32 RE / RESEHF, FREHEEEX,

3. 4% BSA (block_sparse_attn.py) : _block_sparse_attention F3&
torch.ops.attentions.block_sparse_attention #X,
torch.ops.attentions.ada_block_sparse_attention, FRFE sgl-kernel-npu#t571 BEFE
o

4. BEESRIE: A PR RIEETMIR, KB CI £MIR (multimodal-gen £, B200 5
5090 E&—EM) ., B200 £ 5 /> image-consistency k&5 # GPU
zimage_image_t2i_fp8 BB RIBINERWIFHEFH EAE PR TXx (PR A& CUDA B2

o



R
« python/sglang/multimodal_gen/runtime/layers/layernorm.py (#k V\3—12; 25|

source; £ core-logic; &5 FP32LayerNorm.init, FP32LayerNorm.forward_native,
FP32LayerNorm.forward_cuda, FP32LayerNorm.forward_npu) : #%:&2&5h:
FP32LayerNorm ME3&E nn.LayerNorm BX3&EA CustomOp JEME-F, #3E forward_npu
N sgl-kernel-npu BYR3E layernorm, FH3E forward_cuda ZREZIIRIE CUDA &
=)3; FERE fp32 2HEHFS A fallback Z1,

« python/sglang/multimodal_gen/runtime/layers/attention/backends/block_sparse_attn.p
y ({E3k BWEOEEA; 25| source; ER core-logic; &5
BlockSparseAttention. _block_sparse_attention) : &% BSA: _block_sparse_attention
2 A ada_block _sparse_attention EF, R sgl-kernel-npu#571 B E T, My &
BARNHITUE R AT E B,

*HEMFS . FP32LayerNorm.init, FP32LayerNorm.forward_native,
FP32LayerNorm.forward_cuda, FP32LayerNorm.forward_npu,
FP32LayerNorm._cached_fp32_param, BlockSparseAttention._block_sparse_attention

R R B

python/sglang/multimodal_gen/runtime/layers/layernorm.py

¥k slh: FP32LayerNorm MIE# nn.LayerNorm #k3&E R CustomOp SEMEF, i
forward_npu #A sgl-kernel-npu BJ1RRE layernorm, FH#3¢ forward_cuda ZFER LR
if CUDA E®EY3; RERE fp32 2REFSHA fallback EiE,

# FP32LayerNorm X CustomOp HREM, sglang £4R#E inputs.device.type

# B Jk3F] forward_cuda / forward_npu; __init__ F 4N NPU 89

# attentions MEERTTTH, SRARERS|RAESLN, BR/ZB5HE0KLK,

@CustomOp.register('fp32_layer_norm')

class FP32LayerNorm(CustomOp, nn.LayerNorm):

def __init_ (self, normalized_shape, eps=1e-5, elementwise_affine=True,
bias=True, device=None, dtype=None):
# %5 nn.LayerNorm #1%&1t, 1RiE weight/bias %538 % 6|3
nn.LayerNorm.__init_ (
self,
normalized_shape=normalized_shape,
eps=eps,
elementwise_affine=elementwise_affine,
bias=bias,
device=device,
dtype=dtype,
)
# dispatch_forward 1&k#EiZ&3%$F forward_<device> 52
self._forward_method = self.dispatch_forward()

try:
import attentions # noqa: F401 # NPU fni®)ZE, W sgl-kernel-npu



except ImportError:
# REE attentions RTEERFRASZI, FHRRAF TR2E UIRE
from sglang.multimodal_gen.runtime.utils.logging_utils import init_logger
logger = init_logger(__name__)
logger.warning(
"The 'attentions' library is not installed. Falling back to "
"native layernorm. Installing this library may improve "
"performance on NPU. See: sgl-project/sgl-kernel-npu"

)

self._forward_method = self.forward_native

def cached_fp32_param(self, attr, param, device):
# %A% fp32 NS, RIFS5HRA-RNENRKFIEX;
# HWIEMEL grad %17, A data_ptr 5§ _version /E&75EE
if param is None:
return None
if torch.is_grad_enabled():
return param.float().to(device=device)
key = (param.data_ptr(), param._version, param.device, device, param.dtype)
cache = self.__dict__.get(attr)
if cache is not None and cache[0] == key:
return cache[1]
fp32_param = param.detach().to(device=device, dtype=torch.float32)
self. __dict_ [attr] = (key, fp32_param)
return fp32_param

def forward_native(self, inputs):
# RESI: fp32 HHEHRERKEE, 5 Diffusers fTHXFF
origin_dtype = inputs.dtype
device = inputs.device
weight = self._cached_fp32_param('_weight fp32_cache', self.weight, device)
bias = self._cached_fp32_param('_bias_fp32_cache', self.bias, device)
return F.layer_norm(
inputs.float(),
self.normalized_shape,
weight,
bias,
self.eps,
).to(origin_dtype)

def forward_cuda(self, inputs):
# CUDA BRERFFRITA, RIEARKFHATIARYT

return self.forward_native(inputs)

def forward_npu(self, inputs):
# NPU B&12: A attentions FEBIRESE kernel, impl_mode=0 ARFER;
#HER fp32 RE / REZH, REFFEEIEX—K
origin_dtype = inputs.dtype
device = inputs.device



weight = self._cached_fp32_param('_weight fp32_cache', self.weight, device)
bias = self._cached_fp32_param('_bias_fp32_cache', self.bias, device)

output, _, _ = torch.ops.attentions.layernorm(
input=inputs,
normalized_shape=list(self.normalized_shape),
weight=weight,
bias=bias,
eps=self.eps,
impl_mode=0,

)

return output.to(origin_dtype)

python/sglang/multimodal_gen/runtime/layers/attention/backends/block_spa
rse_attn.py

&2 BSA: _block_sparse_attention FEXKF ada_block_sparse_attention EF, X5
sgl-kernel-npu#571 B EFT, ®m¥ BER NHRTUEREAITERZ,

def block_sparse_attention(self, query, key, value, smask, sct):

# t1#3| ada_block_sparse_attention: FRFE sgl-kernel-npu#571 HEF
# B3, {28 BSA £ NPU LRITAH; SHE5BEFRIF—K
return torch.ops.attentions.ada_block_sparse_attention(

query=query,

key=key,

value=value,

sparse_mask=smask,

sparse_count_table=sct,

input_layout="BNSD",

sparse_size=self.block_size,

num_heads=query.shape[1],

num_key_value_heads=key.shape[1],

scale_value=self.softmax_scale,

causal=self.causal,

inner_precise=1,

pre_tokens=self.default_tokens,

next_tokens=self.default_tokens,

actual_seq_lengths=None,

actual_seq_lengths_kv=None,

)
PP B A4

1. ME import AARMNIE (gemini-code-assist[bot], mMtA&K) : & if _is_npu: TTHE
import attentions £ SBREEZEN NPU FERHMEIEMK, TEHIR fallback HLE#;
1EZ B3 commit "Apply suggestion from @gemini-code-assist[bot]" BRTMEF A,
BAE _init_ ABSEA.

2. bare except [8]# (gemini-code-assist[bot], FMHLERK) : BEINIFHE except KA
except ImportError, # % & KeyboardInterrupt/SystemExit £ %% : B X%,



3. fallback &7~ (pingljing2) : EINFEEIR native SLIETFT warning, EX1H P&
attentions K " FRFRGMRE UK ; 1EE BEAN L init_logger HE.

4, HEILERE%— (pingljing2) : multimodal_gen WL%E1E R
sglang.multimodal_gen.runtime.utils.logging_utils.init_logger, {E&E£ done,

« TNE import attentions #E#R fallback ML.#| (correctness): fEF T commit "Apply
suggestion from @gemini-code-assist[bot]" BRTMEFAN, SISEALREE _init_F,

« bare except M EX A except ImportError (style): EAE2XA except ImportError,

- fallback Bt#h % warning B &5 §% % (documentation): E& BE*M % init_logger warning
, RoREE sgl-kernel-npu A NPU MHEE,

- BRIE%—{EA logging_utils.init_logger (style): fEZE £ done, BYIHEIE,

R 5 B

o NS

1. INERIRFSEATET 8= : forward_npu 3B{K# sgl-kernel-npu 8 attentions &,
fallback RFE ImportError B4R ; EEHEREERAFLERKEFSLETN, SED
THHREE B TR

2. BSA EFBEFE": block sparse_attn.py BN T A E R % backend B9 %

, & CUDA M;2#& ada_block_sparse_attention HIEX AF—3K, "TRESIAE)T; EELE
sgl-kernel-npu#571 JRANZHELE,

3. BRVEBETTIMR . forward_npu 5 forward_native B9—3M. fallback B2 TENE =
: CI ¥ B200 ER—KMEAKBRAZ L X, EBEERIERFES (SSIM 0.8471 < 0.95)
TEFRFEXE,

4. MREUREAR: WMEIHMREMR 1.024x, ZRAPEFMIVZRLER, KIBITE, B
layernorm B E-FREFREE R, - FMW: AFM: NPU (BEkB) RAFPZRE
sgl-kernel-npu &, ¥ ##ER (Wan2.2. FLUX %) B9 FP32LayerNorm B shE ik
kernel; RZ3ENERRELZAHFUKE| warning 51 5. RGEM: Keh&E+E
multimodal_gen runtime # layernorm 5 BSA backend, CUDA ¥ &ITARERE
, BREhE/N (+57/-3) , RRE T, RM: #LT CustomOp At + REQK +
ASFA fallback 89 NPU AR, B4 NPU kernel TEAZER, - REtrig: s
TRIRHL sgl-kernel-npu, BRAVENFEZE , BSA ETHEFEMH , MEEKEAR

PRINeZS

- PR #30883 [XPU] Add gknorm_rope support for Flux: RAEEL layernorm.py 345 E
F& (XPU) ZE#| diffusion HEF, & PR MEREF RERNF/TEH L,

« PR #33599 [AMD] Fuse Kimi-K3 attn-residual aggregation: &4 E kernel B&5EEAN
SERARM, ARILT sglang % )53 kernel EEL A% —BE,

+ PR #28040 [Intel GPU] DeepSeek V4 8/N: use sgl-kernel implementation of
fused_k_norm_rope_flashmla on XPU: RE AK-FEME kernel A sglang BRHCE, 5
A PR #9 NPU kernel #E AR —3K,



« PR #33523 [npu] [bugfix] Fix PD-disaggregation error: Fl— NPU F& 4% bugfix
, B NPU EEEERFLTE,



