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HATHREZE
« —A)3E: A Qwen-Image VAE fRAL A0 =T B4R B FE4T R BE

- ESNME: EERIE, 553E fused B EXETFHRITER, (CUDA Triton + PyTorch
fallback) FoFiTRBRIEIRFE, N THEY B VAE AR EMER NI L EA S EME

THRES B

PR body Fg: "This PR follows up on the community review suggestions from the
previous Qwen-Image parallel decoding work. ... The goal is to keep the default
behavior unchanged while allowing Qwen-Image to choose the most suitable parallel
decode path for different image sizes."

SR

1. BBEY &: & VAEConfig (base.py) H#3% use_parallel_decode (BRIA False) #no
parallel_decode_mode (®[3% tiled / patch / auto) , F5EMt CLI 53k
--vae-config.use-parallel-decode %1 --vae-config.parallel-decode-mode,

2. XK EM: & ParallelTiledVAE (common.py) FRMNEEEEME, #3E
parallel_patch_decode 3% (& latent Y1494 patch 2B 3| & GPU f#5) , KERAN
¥IEUE /| £3F3F 1 (_parallel_data_generator. _merge_parallel_tiled_results) &#eR
BEWEAM process_parallel_tiled_outputs, FMEIE latent TEITE bug.

3. Qwen-Image VAE fB%3EE : 7£ autoencoder_kl_gwenimage.py ¥ &5
_decode_with_parallel_dispatch, #R#E parallel_decode_mode (auto RRIEEE R~ B
h3%3%) A parallel_patch_decode = parallel_tiled_decode, RIR#MRBELEFEFTH
_process_parallel_tiled_outputs (B EBEEE) ,

4. $3E fused B EXEF: ## fused_scale_shift_gate.py, At
FusedlLayerNormScaleShiftGateSelect01 fa FusedResidualLayerNormScaleShiftGateS
elect01, CUDA B42¥AHA Triton kernel, HIP RHMF &/EH PyTorch fallbacks

5. Qwen-Image DiT #REE: £ gwen_image.py TR
sglang.jit_kernel.diffusion.triton.scale_shift B9 E#ES Af0 current_platform.is_hip() B
ey, BRI fused EF526], & _modulate A% 3E3T is_scale_residual % %
—R Ao

R



python/sglang/multimodal_gen/runtime/models/vaes/common.py (#i3k VAE Eal; 23
source; A& data-contract; F5 _parallel_data_generator,
_merge_parallel_tiled_results, _process_parallel_tiled_outputs, parallel_patch_decode)
: ¥ ZE ParallelTiledVAE EH: #138 parallel_patch_decode 73k, ¥ THER L EZ
BETIEX, BRIBEFAAR HBIREK

python/sglang/multimodal_gen/runtime/layers/fused_scale_shift_gate.py (it ph&E
F; 255 source; EH core-logic; &5 FusedLayerNormScaleShiftGateSelect01,
forward_cuda, forward_hip, forward_native) : ¥ B T X E-FHER, H%E Fusion

LayerNorm + Scale/Shift + Gate #4E, ##ft CUDA Triton A3 H fallback

python/sglang/multimodal_gen/runtime/models/vaes/autoencoder_kl_gqwenimage.py (
R QwenVAE; 2% source; & data-contract; &5
_process_parallel_tiled_outputs) : EE _decode_with_parallel_dispatch, RIFEN L
FRA L patch 3K tiled RS ; BREAETEFH _process_parallel_tiled_outputs
python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py (kR DIiT =& ; 3%
B source; E® data-contract) : KA fused EFENREFE Triton kernel BA, FEL
_modulate 7%, BRFEH|MT
python/sglang/multimodal_gen/configs/models/vaes/base.py (#3k VAE BLE; 23|

source; XM data-contract) : VAE FHATARRSECE AN O, #3E use_parallel_decode fo
parallel_decode_mode FE & CLI &%k

XPEFFE: ParallelTiledVAE.parallel_patch_decode,
ParallelTiledVAE.parallel_tiled_decode, ParallelTiledVAE._process_parallel_tiled_outputs,
QwenlmageVAE._decode_with_parallel_dispatch,
FusedLayerNormScaleShiftGateSelect01.forward_cuda,
FusedLayerNormScaleShiftGateSelect01.forward_native,
FusedResidualLayerNormScaleShiftGateSelect01.forward_cuda,
FusedResidualLayerNormScaleShiftGateSelect01.forward_native,
QwenImagedointTransformerBlock._modulate

KR BR

python/sglang/multimodal_gen/runtime/models/vaes/common.py

oo E 2K ParallelTiledVAE E44: #713¢ parallel_patch_decode %k, ¥3H/ThER L EZESE
hEEE, BRIBNAE BN R 2K

# python/sglang/multimodal_gen/runtime/models/vaes/common.py
# (head RAXIRF B )
class ParallelTiledVAE(ABC, nn.Module):

#AWEERM

use_parallel_decode: bool

parallel_decode_mode: str

def __init_ (self, config: VAEConfig, **kwargs) -> None:
super().__init_ ()
self.config = config



#...RARBRMK ..
self.use_parallel_decode = config.use_parallel_decode
self.parallel_decode_mode = config.parallel_decode_mode

def parallel_tiled_decode(self, z: torch.FloatTensor) -> torch.FloatTensor:
Parallel version of tiled_decode that distributes both temporal
and spatial computation across GPUs.

WA HWEMAARBRN process_parallel_tiled_outputs,
HMEET latent WERIIEIR (EA z.shapel[-1] BREENETE) .
world_size, rank = get_sp_world_size(), get_sp_parallel_rank()

., ., T, H, W= zshape

# ... it E tile X% ...

# A rank RIS tile, IKEFEHF

local_results = []

local_dim_metadata = ]

# ... DELAM tile FRA self._decode ...

# RARAELBREHTE

return self._process_parallel_tiled_outputs(...)

def parallel_patch_decode(self, z: torch.FloatTensor) -> torch.FloatTensor:
Patch parallel decode: split latent into patches along H/W,
each GPU decodes its patch independently, then gather & merge.

XF/NE, patch R tiled ERE &K CRD tile EBHE)
world_size, rank = get_sp_world_size(), get_sp_parallel_rank()
., T, H, W= z.shape
# 3% H W ¥R world_size 4 patch ({£/ isqrt REEFHF)
num_patches = world_size
patch_rows = isqgrt(num_patches)
while num_patches % patch_rows != 0:

patch_rows -= 1
patch_cols = num_patches // patch_rows

p_h = H// patch_rows
p_w =W // patch_cols
# G rank AR E S A patch
local_patches = []
for i in range(patch_rows):
for j in range(patch_cols):
if idx == rank:
patch = z[:, :,
i*p h:(+1) *p_h,
i*pw:(+1)*p_w]
decoded = self._decode(patch)



local_patches.append(decoded.reshape(-1))

# 3¢ all_gather KKEFTHE patch EHH#EE
# ... 8 process_parallel_tiled_outputs BIZAK ...

def process_parallel_tiled_outputs(self, ...):

3B A AT tile/patch B L2

1. 8 rank EA304E RE TR MR AN
2. gather 3| rank 0

3. #% tile/patch &5 &3+ blend

# ... LIWEFTRAH gather/merge Z 1§

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

A EXE TR, 3% Fusion LayerNorm + Scale/Shift + Gate #/E, #ft CUDA
Triton fas@ A fallback

# python/sglang/multimodal_gen/runtime/layers/fused_scale_shift_gate.py
# SPDX-License-Identifier: Apache-2.0

from typing import Optional, Tuple
import torch
import torch.nn.functional as F

from sglang.multimodal_gen.runtime.layers.custom_op import CustomOp
from sglang.multimodal_gen.runtime.platforms import current_platform

# 2 CUDA F&A Triton kernel, ¥ %7 HIP/CPU L%iF5EiR
_is_cuda = current_platform.is_cuda()
if _is_cuda:
from sglang.jit_kernel.diffusion.triton.scale_shift import (
fuse_layernorm_scale_shift_gate_select01_kernel,
fuse_residual_layernorm_scale_shift_gate_select01_kernel,

@CustomOp.register("fuse_layernorm_scale_shift_gate_select01")
class FusedlLayerNormScaleShiftGateSelect01(CustomOp):
""Fused layernorm + scale/shift + gate with binary index selection.
CUDA path uses a Triton kernel; other platforms fall back to PyTorch ops.

def forward_cuda(self, x, weight, bias, scale0, shift0, gateO,
scalel, shiftl, gatel, index, eps):
# PRI ANIELL
x = x.contiguous()
index = index.contiguous()
return fuse_layernorm_scale_shift_gate_select01_kernel(
X, weight=weight, bias=bias,



scaleO=scale0.contiguous(), shiftO=shift0.contiguous(),
gateO=gate0.contiguous(),

scalel=scalel.contiguous(), shift1=shift1.contiguous(),
gatel=gatel.contiguous(),

index=index, eps=eps,

def forward_hip(self, *args, **kwargs):
# HIP SF &8 £ A native fallback
return self.forward_native(*args, **kwargs)

def forward_native(self, x, weight, bias, scale0, shift0, gateO,
scalel, shift1, gatel, index, eps):
idx = index.to(dtype=torch.bool).unsqueeze(-1)
shift = torch.where(idx, shift1.unsqueeze(1), shift0.unsqueeze(1))
scale = torch.where(idx, scalel.unsqueeze(1), scale0.unsqueeze(1))
gate = torch.where(idx, gatel.unsqueeze(1), gate0.unsqueeze(1))
x = F.layer_norm(x, (x.shape[-1],), weight=weight, bias=bias, eps=eps)
x =x * (1 + scale) + shift
return x, gate

@CustomOp.register("fuse_residual_layernorm_scale_shift_gate_select01")
class FusedResiduallLayerNormScaleShiftGateSelect01(CustomOp):

# £, T residual 0 residual_gate %k

# ... (REBLEMAERE, i0 residual 2% )

i A A
Gemini Code Assist #2117 3 £MAREMALIEIN:
« £ common.py B patch fo tiled ##f3 ¥, {#H torch.zeros BEIFEXSE gather buffer, #&

zeros_like + repeat B9H |a] K EHE D,
« XA tensor-based all_gather &A% all_gather_object, BV pickle AL,
XETSRIKEIEIE, B PR B&3F, "R BRIRIESEIEE S thit.
« &1L gather buffer DB A R (performance): RUKFIEE, PR B4, M iLRESK
PR # X%,
« BRI (tiled decode B&42) (performance): KEE, KX,

« £ tensor-based all_gather &A% all_gather_object (performance): kE £, iFitisH
LRI %, EEKARIMTE LM,

PNESE-A

o N
1. &AM FEH parallel_decode_mode ECE#ERIAXF (use_parallel_decode=False)
, AEHBAEITA, EFHEHN fused EFIRH CustomOp JFM, WRHEMERBFERT



EMH scale/shift BIEERBNIZEF, TR~ EPE,

2. M8E: parallel_patch_decode #m parallel_tiled_decode H 8y all_gather #7 gather A
Rl ifE, 7 GPU IR % B BB N R

3. %8 E: parallel_decode_mode="auto" BIREHIRTE T latent R<+5 tile /IR TELE
. TR FRIEN T R IF I ER MR,

4. MAEH: PR ARESEUMR, XEHRT FITHEEMREXLL, 38 fused EFHEFE
CUDA ¥& (NPU/AMD) LEMEIEKHRAE fallback, FTAEERD ZAMiIR. - BMA:
FF: Qwen-Image AP T CLI 2402 AHAT VAE MR EF R, KEMEA
tiled R, /NEFER patch RN AFEMHEES BF,; BRIAKE], T break, &%: Bkt
J&. VAE f@WE% GPU R T H E REHOEITE, ROVBRFEREA (0 1k BER
M 49.75GB [&ZE 41.65GB) , fR#ALEETE patch A TWMART base. HPFA: REDLEH
FEM, fused EFA— T ARTFENEIARRE, ETELN NPU/AMD Rt A
kernel,

« RFSFRT: BOMIERAEE | SO EMUNER |, FTEFFEFREMEIRB fallback, auto 1%

AV FRERE

K ERAK L

« PR #23736 [Diffusion] Refactor CFG Parallelism Framework to Support Multi-branch
CFG for LTX2 Models: A& diffusion #IREFHF/THRIEM, K pipeline stages faipfh
ANTLERE, 54K PR W VAE HITERBEKLA, (X EEKRB.

« PR #24494 [diffusion] Precompute LTX2 guidance perturbation states: EA diffusion
PEREMAL, FOTE KRS, 54 PR B4 patch HATAERD o] BB A TR A IERRE,



