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PATHE

« —4]3E: SANA-Video high #4&MSE R AFIE BF16 PRERZR, 3RIEY 5%

- WEDME: EEFEIL, ZWE S try_sana_video_linear_attention B9% & guard 5 EiR
®It. QualityGatedFusion BIIERZIFHREH. URNTERFRIARZZERM—KARTER
TAHEANREMFR BF16 tn#, BIWRFEZE torch.bmm(out_dtype=...) BIERBERAE
R, FERIEEBEK A/B BIEEWHE Cl,

THRES B

PR body % T BAREIRRIF RS %48 : SANA-Video £ quality=high TERIA eager BESE
FOREMTE A GEMM BT Q/K/V 1#F3] FP32, FFEER K, fEEILE—N GEMM R
BF16 B AF1EK FP32 Bin / #d, =/ GEMM {1E FP32, H200 denoise MMEXM
243.8/244.7 ms/step [&%| 231.7/232.6 ms/step (£ 5.0%) , EBEER quality=lossless
BRZRMARE, BAHZERFHERIMTHWREERT, A high REAA A BF16 Tensor
Core 1#3i&,

LI AE

1. 118k 5 &2 #373¥ python/sglang/kernels/ops/diffusion/sites/sana_video_linear_atte
ntion_site.py, T QualityGatedFusion & X mark/mount/unmount/active/try AANE %K
: try_sana_video_linear_attention Xt CUDA. BF16. 4 % F. batch=1 &4
guard, Fi#ERE None HEIERSEH,

2. RN sana_video.py By SanaVideolinearAttention. _init__ &
mark_sana_video_linear_attention_site(self); forward #[R5&%&| .float(), KA LEIR
BF16 REEIZ, KIKE:R FP32 §,

3. FEELIER: denoising.py B9 _QUALITY_FUSION_HANDLERS JF#t
mount/unmount_sana_video_linear_attention, it quality=high &REH# R RIEE / £
o

4, FHE5 XA diffusion/__init__.py WU EREIT 5 NMFS; fused_kernels.mdx.
README.md. benchmark skill Xt4 R & ¥,

5. MIRECE: test_sites.py ¥ CUDA BN B EHB A GRAMERESTE; ERR
SSIM/PSNR 5 SHA256 Z8iE#E H200/B300 Fah#4T.

R



python/sglang/kernels/ops/diffusion/sites/sana_video_linear_attention_site.py (#£3k 7]
Zyb e EA| infra; EA infrastructure; &5 mark_sana_video_linear_attention_site,
sana_video_linear_attention_active, _site reject_reason,
mount_sana_video_linear_attention) : $¥ERE 1R A, HE BF16 MIAKMEIRE AN
PR, . #1E5. 2RPUTERSEW, BARIREZERIRGE,
python/sglang/multimodal_gen/runtime/models/dits/sana_video.py (#3k fERISTHY,: 2K
B source; ER core-logic; 5 SanaVideolinearAttention,
SanaVideoLinearAttention.forward) : #BMFE SanaVideoLinearAttention EFRIEIE &
HEKE forward, H@E| FP32 #B A LRI BF16 REEZ, KIKEIR FP32, EARITAN
BEEAO,

test/registered/kernels/ops/diffusion/test_sites.py (3R BITMIR; KH| test; LR
test-coverage; &5 test_sana_video_linear_attention_quality_path_and_guards) : #
WEXHZIREEIZE) CUDA B, BEARERIEL., HEHREHRESL FP32 2853k, 2
batch 848, #HIFHMKE,
python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py (#3k Xug
Bk KA source; ER core-logic; 5 _QUALITY_FUSION_HANDLERS) : 18
mount/unmount JEM# _QUALITY_FUSION_HANDLERS, f# quality=high &K &%/E
TP G—HBREH R

python/sglang/kernels/ops/diffusion/__init__.py (3R FEFH; 25| infra; &
infrastructure; 5 mark_sana_video_linear_attention_site,

mount_sana_video_linear_attention, sana_video_linear_attention_active,
try_sana_video_linear_attention) : FEZERFFEFMKRFEIL 5 NMTAFFFS, RiE
from sglang.kernels.ops.diffusion import ... ®[ A,
docs/docs/sglang-diffusion/fused_kernels.mdx ({3 X#Y; 5| other; FE&
documentation) : #& fusion families &0 SANA-Video BF16 &MFRAEKE, HE
#T kernel inventory,

python/sglang/kernels/ops/diffusion/README.md (#3k SC8Y; 25| docs; A
documentation) : *h%& SANA-Video &M E A BB X IFHERF| £,
python/sglang/multimodal_gen/.claude/skills/sglang-diffusion-benchmark-profile/SKILL.
md (3R HEERAEE; KB docs; FEA documentation) : E#H benchmark skill 83|, %
Bl SANA-Video high i E&RE12,
python/sglang/multimodal_gen/.claude/skills/sglang-diffusion-benchmark-profile/bench
mark-and-profile.md (3% EAERRE; KA docs; EAH documentation) : FHE
benchmark SCRE s By — &b R3R,

X85 mark_sana_video_linear_attention_site, sana_video_linear_attention_active,

mount_sana_video_linear_attention, unmount_sana_video_linear_attention,
try_sana_video_linear_attention, SanaVideolinearAttention.forward,
test_sana_video_linear_attention_quality_path_and_guards
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python/sglang/kernels/ops/diffusion/sites/sana_video_linear_attention_site.
%
IR EIEMN A, #HE BF16 MAKMEEREANIRC. #FR, 8. 2RPUTERSEN,
AR AR B9AZ S E AR R

# SANA-Video BF16-input linear attention, &R quality 171#%,

# SELIEIEE SN Q/K 5 V EFR attention GEMM RIEREFE| FP32;

# X B quality=high BFHEE—A GEMM &% BF16 A\, FP32 Rin / #id,

# E =/ GEMM {1£ FP32, BRIA quality=lossless 1#ER FP32 # ANBE R —3K,
from __future__ import annotations

import logging

import torch
import torch.nn as nn

from sglang.kernels.ops.diffusion.sites.quality_gate import QualityGatedFusion
logger = logging.getLogger(__name_ )

_FUSION = QualityGatedFusion(
name='SANA-Video BF16-input linear attention',
marker_attr="'_sgl_sana_video_linear_attention_site',
enabled_attr='_sgl_sana_video_linear_attention_enabled",

# Arig3t s ik QualityGatedFusion BEIRAI SANA-Video BYLMEIE R AHEIR,
def mark_sana_video_linear_attention_site(module: nn.Module) -> None:
_FUSION.mark(module)

# W YURHEREE BHEE BF16 MARRE,
def sana_video_linear_attention_active(module: nn.Module) -> bool:
return _FUSION.is_enabled(module)

# 3k ERIE4IER: 3F CUDA IREEEIES, BRiRA,
def _site_reject_reason(_site: nn.Module) -> str | None:
if torch.version.cuda is None:
return 'CUDA is unavailable'
return None

# HBRRER, ARREFICE NS S ER, 2T,
def mount_sana_video_linear_attention(root: nn.Module) -> bool:
return _FUSION.mount(root, reject_reason=_site_reject_reason, logger=logger)

# HRRERZ, RESTH; HBENEMA—K.



def unmount_sana_video_linear_attention(root: nn.Module) -> None:
_FUSION.unmount(root)

#ZAND: REREIIETHRERALER, FE#ERKRE None iHARA A EIR FP32 4,
def try_sana_video_linear_attention(
site: nn.Module,
query_rotate: torch.Tensor,
key_rotate: torch.Tensor,
value: torch.Tensor,
normalizer: torch.Tensor,
) -> torch.Tensor | None:
# guards: EEBEREA. CUDA. BF16 B=% dtype —3k. 4 %,
# =# shape t8%. batch size 8 1. normalizer & CUDA L,
if not (
_FUSION.is_enabled(site)
and query_rotate.is_cuda
and query_rotate.dtype == torch.bfloat16
and key_rotate.dtype == query_rotate.dtype
and value.dtype == query_rotate.dtype
and query_rotate.dim() == 4
and query_rotate.shape == key_rotate.shape == value.shape
and query_rotate.shape[0] ==
and normalizer.is_cuda

return None

# E—A GEMM: BF16 A + FP32 it / Ein, F|A BF16 Tensor Core &,
batch_size, num_heads, head_dim, _ = value.shape
scores = torch.bmm(
value.flatten(0, 1),
key rotate.transpose(-1, -2).flatten(0, 1),
out_dtype=torch.float32,
).view(batch_size, num_heads, head_dim, head_dim)

# -/ GEMM: &% FP32, 55F8ErEMEE X —3K,

return (scores @ query_rotate.float()) * normalizer

python/sglang/multimodal_gen/runtime/models/dits/sana_video.py

ERMIZE SanaVideolLinearAttention EArIZIkE B 245 forward, J§5a%| FP32 gtk N A=
X BF16 tREgf2. kKEIR FP32, EARTHMEREAND,

def forward(
self,
hidden_states: torch.Tensor,
rotary_emb: tuple[torch.Tensor, torch.Tensor],
) -> torch.Tensor:
original_dtype = hidden_states.dtype
batch_size, sequence_length, _ = hidden_states.shape



# % H packed QKV H#KIHFEH
gkv, _ = self.to_gkv(hidden_states)
query, key, value = gkv.split(self.inner_dim, dim=-1)

# 253 Q/K 8 RMSNorm J& reshape A [B, N, H, D],
query = self.norm_g(query).view(

batch_size, sequence_length, self.num_heads, self.head_dim
)
key = self.norm_k(key).view(

batch_size, sequence_length, self.num_heads, self.head_dim
)

value = value.view(batch_size, sequence_length, self.num_heads, self.head_dim)

# RelLU BUE + interleaved RoPE,

query = F.relu(query)

key = F.relu(key)

query_rotate = apply_interleaved_rotary_emb(query, *rotary_emb)
key rotate = apply_interleaved_rotary_emb(key, *rotary_emb)

#3#¥E3 B, H, D, Nl /&,

query = query.permute(0, 2, 3, 1)

key = key.permute(0, 2, 3, 1)

query_rotate = query_rotate.permute(0, 2, 3, 1)
key rotate = key_rotate.permute(0, 2, 3, 1)
value = value.permute(0, 2, 3, 1)

# 3L BERY dtype EHHE, 55 ERZFREF—K
normalizer = 1.0 / (
key.sum(dim=-1, keepdim=True).transpose(-2, -1) @ query + 1e-15

# A& BF16 MABRERR; s RERSMA /A HERE None, [EIR FP32 g%,
hidden_states = try_sana_video_linear_attention(
self, query_rotate, key_rotate, value, normalizer

)

if hidden_states is None:
scores = value.float() @ key_rotate.float().transpose(-1, -2)
hidden_states = (scores @ query_rotate.float())

*

normalizer

hidden_states = hidden_states.flatten(1, 2).transpose(1, 2)
hidden_states = hidden_states.to(original_dtype)
return self.to_out[0](hidden_states)
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« PR CI RS 5 EMH (other): J&A reviewer 25; EEEMH Cl E&F, &itR#dE PR
body BiE,

R &5 7
« RFe:
« BAEREE: high RS FP32 2 HHEA 1e-2 2%, X% body P SSIM/PSNR 5
A/B MBI, D% seed/ ¥R LIT,
- ERE: REATAEMRE CUDA. BF16. # batch, [B=1, H, D, N] iff, HREmE
R FP32, E#MARREHERIE CUDA TiKE.
« BRAARE: torch.bmm ) out_dtype Z3EERKHT PyTorch, ZEIFEN |H 9 BEAEBRERIZ
MEETmIEER (MEERMIA, TRIE)
« [THME: #13E handler #XN _QUALITY_FUSION_HANDLERS, #*5Hfth
quality-gated fusion XREF& T EEFRE RS, EIZEANBEL ) diffusion A F S A,
- MIRE X BAZIIUREBRIERNAB S Cl, XEF 5 H200/B300 48, FEE)IR
R B R BB R
« FU: PUSEEEFTAE SANA-Video By quality=high %% : AP %4 5% £ 7.6% 0
denoise/e2e &%, BEEHELRZT; quality=lossless MK —3k, HAth diffusion &
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« REEARIT: high REEEREERE A/B BE , /X CUDA # batch £3% , torch.bmm
out_dtype MRAMKRL , BB FMHERRA CI, Fri8E 1 EM

PRI

« PR #35698 [diffusion] Fuse LTX-2.5 decoder 3D RoPE: [F& diffusion fused-kernel &
&, RAHFEAE python/sglang/kernels/ops/diffusion/init.py 5
docs/docs/sglang-diffusion/fused_kernels.mdx F&{CHELE kernel FELEEN /bench,

« PR #35701 [diffusion] feat: let offloaded weights stay on the checkpoint mapping: R

J& python/sglang/multimodal_gen/runtime 89 diffusion &4TE&/2, KRB diffusion ¥4
GRS RZE AT / MEBEIREZ I,



