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[diffusion] Generalize the FLUX.2 VAE decoder fast path to AutoencoderKL (Z-Image / FLUX.1)
behind quality=high
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JRSCEEHEE: http://prhub.com.cn/sgl-project/sglang/pull/33818

PATHRE

« —AJiE: FLUX.2 VAE BRBERIZZE AutoencoderKL, quality=high ARRLIZIE 2.4x

« EEME: E/EIR, % PR TSET —MEEMEbBrz RN I8 R4 2R b fd
BARZFZEKR + XRFIAD", FHEREK gate FUBRBEFZERERZRHE, XF
B NFE _install_decoder_fast_paths 8 fail-closed 1 &4%f0 VaeFastPathGate #9i&it
, W% PR body ¥ decode K ERFHH benchmark i (GXEiPfE VAE ALY £
%) o ERPNESLEXHE S diffusers &2 VAE, WERATHEES #,

THRES B

PR body BA#f3E 138 A AutoencoderKL & FLUX.2 B diffusers Decoder ¥Rk 2 2HRE (
ResnetBlock2D GroupNorm+SiLU &. Upsample2D. 3k mid-block Attention) , Eilt
#33451 ZENEINBTUEEER, AEIPELRMAX: VAE f#0EEE AEKA,
denoise F ¥t/ H HEb#E, H200 ESZN Z-Image-Turbo & e2e 8.5%. FLUX.1-schnell
& 10.8%, ZMEKREEE,

SCINAR AR
ST A E

1. REFBBME: &£ python/sglang/multimodal_gen/runtime/models/vaes/flux2_vae_cuda
_opt.py H, Y4B maybe_optimize flux2 voe BYEREIEIHER A
_install_decoder_fast_paths(vae, label), FrA HEE decoder L# sgl_label &MERLL
label Z8kt, BEAFS #33451 To—3K (VaeFastPathGate. GATE_ATTR.
fail-closed & B RAERE) .

2. BRFDANOHFS: R maybe optimize flux2 vae YEA AutoencoderKLFlux2 By3&E 3t
3 ¥ maybe optimize autoencoder ki, WERXBIBERERKE (isinstance +
type(vae.decoder) is Decoder) , @3 /E&EFEL _install_decoder_fast_paths, X#EBLFR
HR FLUX.2 BXARE, XAMEEHA AutoencoderKL RARERK, TEH RNAZSITI1E=NE,

3. FE&&EK: E python/sglang/multimodal_gen/runtime/platforms/cuda.py B
CudaPlatform.optimize_vae F3BHh0 maybe_optimize_autoencoder_kl(vae) @A, 5

maybe_optimize_flux2_vae. maybe_optimize_wan_vae B4THAT, THIEIE try/except F
, EfIAKESEERR B R VAE,



4. MRELE: F3 test/registered/kernels/ops/diffusion/test_autoencoder_kl_fastpath.py
, A/INR~ SD3 VAE BE (_small _config) BIE: &% JS gate KA BEBRIAXKIF. 53K
FQN £&F %, load_state_dict(strict=True) fF3REK . gate X HF K decode 5R1EEEIZ
torch.equal fI¥E#. gate FFREHIHIEER (atol=0.1) BXFETIREAEH, MRTAM
A CUDA CI base-b-kernel-unit (4 40 #) ,

R

« python/sglang/multimodal_gen/runtime/models/vaes/flux2_vae_cuda_opt.py (F&EHk
VAE #4k; 2898 source; LR data-contract; &5 maybe_optimize_flux2_vae,
_install_decoder_fast_paths, maybe_optimize_autoencoder_ kI,
_decoder_layout_forward) : #ZOEE X4 ¥ FLUX.2 T B RZEARIHEAN
_install_decoder_fast_paths(vae, label), #3E maybe_optimize_autoencoder_kl 2R 5p

IO, {#38HA AutoencoderKL £ R &IPRFERZNA, FBE REF FLUX.2 IBXAE,

« python/sglang/multimodal_gen/runtime/platforms/cuda.py (& F&E; 35| source
; KR core-logic; 5 optimize_vae) : F&FE#H A : CudaPlatform.optimize_vae #73g
maybe_optimize_autoencoder_kl J@H, 1k3#EA AutoencoderKL ¥ CUDA ¥ & LB mh#t
NIR3R BRAIZ R ERAR,

- test/registered/kernels/ops/diffusion/test_autoencoder_kl_fastpath.py (#3k #7508
. K3 test; A test-coverage: &S _small_config,
test_autoencoder_kl_fastpath_install) : #3% CUDA #M, IIEREEIZH gate L.
S40 FQN F&Z. strict IBAER. gate RRANAEH. gate FF/a close EIRE, ZARIE
ZARBIRERARZ B X BN R EE,

XS _install_decoder_fast_paths, maybe_optimize_autoencoder Kk,
maybe_optimize_flux2_vae, optimize_vae, _decoder_layout_forward

RPERAD B

python/sglang/multimodal_gen/runtime/models/vaes/flux2_vae_cuda_opt.py

RNEE X ¥ FLUX.2 EBREARIMEA install_decoder fast paths(vae, label), #3¥
maybe_optimize_autoencoder kl ERF T A DO, {#3E A AutoencoderKL £ 2 IRRE KRR
MUl FEEHRFEF FLUX.2 3B XARE,

def _install_decoder_fast_paths(vae: nn.Module, label: str) -> nn.Module:
""¥ diffusers ~"Decoder™ B VAE %% quality [JIRRE KR,

#FTAEREHEREFHRE LERANE X, REAN KM,

# HIEREK VaeFastPathGate #% quality 2% :

# quality == "high" E£REEIR, "lossless" BRIAERIEIREIZ (FA—K) .

from diffusers.models.attention_processor import Attention, AttnProcessor2_0
from diffusers.models.resnet import ResnetBlock2D

from diffusers.models.upsampling import Upsample2D

# fail-closed: ZEFATHRELFF 23K Triton fR&AR BB,
# AR channels_last BX4#E AR M EE (aten GroupNorm & NHWC L4418 2 /&)



if getattr(vae, "_spatial_parallel_decode_enabled", False):
logger.info("%s: spatial-parallel decode enabled; skipping CUDA decoder fast paths.",
label)
return vae
if not _HAS_TRITON:
logger.warning("%s: Triton unavailable; skipping CUDA decoder fast paths.", label)

return vae

decoder = vae.decoder
# RAFTA attention REHERRLLES L 8 channels_last,
# TN AttnProcessor2_0 B 4D view £ NHWC EZ3IE5%E (fail closed) »
attn_modules = |
m for m in decoder.modules()
if _attn_fast_compatible(m, Attention, AttnProcessor2_0)
]
n_attn_total = sum(1 for m in decoder.modules() if isinstance(m, Attention))
if len(attn_modules) != n_attn_total:
logger.warning(
"%s: %d/%d attention blocks lack a layout-safe rewrite;
"skipping CUDA decoder fast paths.",
label, n_attn_total - len(attn_modules), n_attn_total,

)

return vae

gate = VaeFastPathGate()
decoder._sgl_gate = gate
decoder._sgl_label = label # BHERARE, X4 FLUX.2 5 AutoencoderKL
decoder._sgl_channels_last = False
# £ decode ANO#% gate RSB KRN ERF, MBS ERR, L—K
decoder.forward = MethodType(_decoder_layout_forward, decoder)
n_up = _install_fused_upsample(decoder, Upsample2D, gate)
for m in attn_modules:

m._sgl_gate = gate

m._sgl_folded_v = None

m.forward = MethodType(_attn_fast_forward, m)

n_norm = _install_norm_silu(decoder, ResnetBlock2D, gate)
setattr(vae, GATE_ATTR, gate)
logger.info(

"%s: installed quality-gated decoder fast paths "

"(channels_last dispatch, %d fused upsamplers, %d fast attention "
"blocks, %d GroupNorm+SiLU fusions).",

label, n_up, len(attn_modules), n_norm,

)

return vae

def maybe_optimize_autoencoder_kl(vae: nn.Module) -> nn.Module:
" AutoencoderKL™™ (FLUX.1/ Z-Image / SD3) L2z ihiEpgsz, "
from diffusers.models.autoencoders.vae import Decoder



from sglang.multimodal_gen.runtime.models.vaes.autoencoder import AutoencoderKL

# ARG (XKEHILES AutoencoderKL + diffusers Decoder, Hfth VAE RAFRE

if not isinstance(vae, AutoencoderKL) or type(vae.decoder) is not Decoder:
return vae

return _install_decoder_fast_paths(vae, "AutoencoderKL VAE")

test/registered/kernels/ops/diffusion/test_autoencoder_kl_fastpath.py

3¢ CUDA HNI, ISIFLEIIZM gate £, 54 FQN F&Z. strict nEk/ER. gate X7
{LAEF. gate FFR2 close BR1&E, ERIEZAFREIRRIABRIZN XN REE,

@torch.no_grad()
def test_autoencoder kl_fastpath_install():
torch.manual_seed(0)
# /NE) SD3 VAE ECE: 338 2. block 3 4x4. BE. HAK 8x8
vae = AutoencoderKL(_small_config()).to("cuda", torch.bfloat16).eval()
ref_names = {n for n, _ in vae.named_parameters()}
ref_sd = {k: v.clone() for k, v in vae.state_dict().items()}
z = torch.randn(1, 2, 8, 8, device="cuda", dtype=torch.bfloat16)
ref = vae.decode(z)

# LR gate HHEABRIAXF]

opt = vae_opt.maybe_optimize_autoencoder_kl(vae)

gate = getattr(opt, vae_opt.GATE_ATTR, None)

assert gate is not None and not gate.enabled

# Wrappers RS E S %k FQN; strict kM7 F3R
assert {n for n, _ in opt.named_parameters()} == ref_names
opt.load_state_dict(ref_sd, strict=True)

# Gate X7l 5REFZEMN—K

assert torch.equal(opt.decode(z), ref)

# Gate Fria: BRERMFZTITHARFERL, BXARENFEHA
gate.enabled = True
torch.testing.assert_close(opt.decode(z).float(), ref.float(), atol=0.1, rtol=0)
gate.enabled = False

assert torch.equal(opt.decode(z), ref)

TSR A

% PR A M review 1$i8, W—JE)ZEH BBuf Z#2H CI EB: &K /rerun-test
registered/spec/test_spec_standalone.py, EMEEN; FMH—FKBLWKN Cl §E, RA
WA AR SARALZ 5 F R E I, {EAXERE PR body #RAMRAH IR EWIE: lossless
ZRIAKYZE origin/main LR —3k (4/4PNGmd54ER) , quality=high#4PSNR55-58 dB.
SSIM 0.999+, & TAPHFRER 25 dB TR, BT bf16 E®ALRE,

. Cl Eft 5 £ IRA (other): EHEIY (1-gpu-h100 1 ANWRERZN) » TARSZEE @AY
N

R fe5 7



o RS

1. BEREBR NG : ZEFHE fail-closed, HFFIEA decoder By attention R EA B E
4£EE (AttnProcessor2_0 Z4M4 processor. &R bias &) , (kP bri® R2
RIT warning, B EREUAR B A KT L PrARIzE,

2. (UKEAMREIE RS T type(vae.decoder) is Decoder XL RIEE, diffusers iR
AAREREN T Decoder E&Hty, REREIZLBIRANK (R2EIRZIHEEX)

3.MRAEBERMR: FWEMREBENNEK VAE WLZESEE close BE, REESL
Z-Image / FLUX.1 A% F #ORBI3RIIE, quality=high 89 PSNR #I#E{Xk B & At
benchmark,

4. RERIRER: black-forest-labs/FLUX.1-schnell £ HF &K gated, A&
unsloth/FLUX.1-schnell mirror, &MEXMH—3K, ERENREFEEL LERRX,

5. FAIRE: REBEIRZKI Triton 5§ CUDA, JE CUDA FE&FZE " (optimize_vae R
T CudaPlatform £3##) , 1B quality=high &L Triton 3SM3ETASRERSER, -
B Xt Z-Image. FLUX.1. SD3 &£ HEA AutoencoderKL B EXIR A By
quality=high A P4 K8 ¥ VAE N (Z-Image-Turbo 3#E|3% -4.9%,
FLUX.1-schnell -7.2%) , bHABERUKZHZRA; BRIA lossless AFITARELRE,
SLIEERA S AT ARSI R, flux2_vae_cuda_opt.py BIATOIHEAIE FLUX.2 5
AutoencoderKL #£ER—FEZENRL, BHREEEFERAR, BRNREREIE DA
40 ##) CUDA #l, CI ®Mawi%, - REARE: ROBEREE | /b B SRR 5 55
MER , &KH Triton =TAM , BRRERRXKE , REXRETE

KERIK L

« PR #33451 FLUX.2 VAE decoder CUDA fast path (quality-gated): A PR B #EEZ{LH &
EHE|, #E _install_decoder fast_paths £ AHAIRANZE 1IRZE,

« PR #33546 Wan VAE fast path sharing VaeFastPathGate: 3% VaeFastPathGate 5
GATE_ATTR X, & PR REFFZH*AERE,

« PR #33453 quality tier definition (lossless / high): X quality=="high" #4f, 7 PR #
IR PRAZFE IR AU T A Ko



