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Transformer attention WEREZ O(n?) FAIKE. TE®KE / WMy 8RR, BiAESS
B R AR RS T —— @M R T MRS 8B ERE, XY R EE AR
i+ R akEaR %, £ T Spectral Progressive Diffusion (arXiv 2605.18736),

SCELHF AR

1. S IERIE: & python/sglang/multimodal_gen/runtime/pipelines_core/stages
/progressive_resolution/spectral_ops.py B 52, GPUDCT-I1/IDCT-II (i3 torch.fft)

o TE scheduler_utils.py 523 N i SR A ER 86 #1T B R EK compute_stage_transitions,
find_transition_steps fa reset_scheduler_at_step,

2. #3& ProgressiveDenoisingStage: T denoising.py FEX, #4& DenoisingStage, @&
NEANTBEF (unpack_latent. _repack_latent. _latent_scale_factor,
_on_resolution_change. _generate_initial noise) X#EEREEFE, BOERBIRE
forward PHATZ MEHB| MR, MERERRA apply_upsample,

3. BARETFE: AEMERRM FluxProgressiveDenoisingStage (flux.py) .
Flux2ProgressiveDenoisingStage (flux_2.py, 4Tth%% pack/unpack) .
ZImageProgressiveDenoisingStage (zimage.py, 5D BEE&E) .
WanProgressiveDenoisingStage (wan.py, MARATZEXFF)
QwenImageProgressiveDenoisingStage (qwen_image.py, 2x2 patchify) . &MNFEL
ERANELTEMRE. RoPE EFffoMETIHF.

4. Pipeline BB 553k EEMMERH pipeline X (flux.py. flux_2.py.
zimage_pipeline.py. wan_pipeline.py. gwen_image.py) #, M EEFERK
DenoisingStage &# R *DenoisingStageRouter, 1RIBHLIR progressive_mode mh ik F
SNPERBITHME, B8K composed_pipeline_base.py A0
add_progressive_denoising_stage X#F, ¥ sampling_params.py 70



progressive_mode. progressive_levels. progressive_delta FE&fa CLI #r&,

5. MHRE XA : FINETTMIR test progressive.py (BEAKRIEWR. FEIHTE. S3HEIIE)
, conftest.py 3HEERIA ServerArgs, %5 P X R4 progressive_resolution.mdx faz g
MERFERE o

R

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_resolution/d
enoising.py (HE3k BowiBiE; 23| source; ER core-logic; /5
is_progressive_resolution_mode, unpack_2x2_latent, pack_2x2_latent, _P_omega) :
#:0E3E ProgressiveDenoisingStage 1% Mk £ fB3r, EXTHFY RA, Bty
PREZBEPR,

+ python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_resolution/fl
ux_2.py (B3R B8, K5 source; R core-logic; &5 _flux2_unpack,
_flux2_pack, Flux2ProgressiveDenoisingStage, init) : FLUX.2 #ZE 88t Mg, &
TR EZE & pack/unpack fo _latent_scale_factor #1F,

+ python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_resolution/w
an.py (3 BB, KA source; E£H core-logic; F5
WanProgressiveDenoisingStage, init, _latent_scale_factor, _unpack_latent) : Wan
T2V QSRR ARSI EL, L3R 5D REBEE. FRMAFF no-op R HETMET

» python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_resolution/s
pectral_ops.py (FE3k $REEE; 57| source; LR core-logic; &5 dct_1d, idct_1d,
dct_2d, idct_2d) : GPU J&4 DCT-I1 / IDCT-II 523, Fif LR EERE, HE
ILES scipy,

« python/sglang/multimodal_gen/runtime/pipelines_core/composed_pipeline_base.py (&
3k Pipeline #£32&; 285 source; & core-logic; &5
add_progressive_denoising_stage, create_stage) : 88K pipeline £ X HAr#M T
ft, BRREBEENXEAD,

X5 is_progressive_resolution_mode, unpack_2x2_latent, pack_2x2_latent,
_P_omega, _activation_time, compute_stage_transitions, find_transition_steps,
reset_scheduler_at_step, dct_1d, idct_1d, dct_2d, idct_2d, dct_upsample_2d,
apply_upsample, ProgressiveDenoisingStage.forward,
FluxProgressiveDenoisingStage._unpack_latent,
Flux2ProgressiveDenoisingStage._latent_scale_factor,
WanProgressiveDenoisingStage.forward, ZImageProgressiveDenoisingStage. _generate_i
nitial_noise, QwenlmageProgressiveDenoisingStage._on_resolution_change,
_FluxDenoisingStageRouter.component_uses

KR Fr B]

python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_r
esolution/denoising.py



¥ ProgressiveDenoisingStage 0% M EX B3R, EXTHTV ER, Bt oHER
8938 18 AR,

def compute_stage_transitions(
delta: float,
n_levels: int,
A: float,
beta: float,
H_lat: int,
W_lat: int,
) -> dict[int, float]:
# ARE It AN E SN R B R sigma BIME
# P(omega) = A * lomegal(-beta) AThREZ &
stage_sigmas: dictlint, float] = {1: 1.0}
num_stages = n_levels + 1
for stage in range(2, num_stages + 1):
#ITE E—MBERZEIAE omega (BRE/INER—F)
H_prev = H_lat // (2 ** (num_stages - stage + 1))
W_prev = W_lat // (2 ** (num_stages - stage + 1))
w = min(H_prev, W_prev) // 2
stage_sigmas[stage] = _activation_time(_P_omega(w, A, beta), delta)
return stage_sigmas

def find_transition_steps(
scheduler_sigmas: torch.Tensor,
stage_sigmas: dict[int, float],
n_steps: int,
) -> dict[int, int]:
# & sigma BMERRETE| BIRERS K
sigmas_list = scheduler_sigmas.cpu().tolist() # $2AT%% list #HFETE Python 54
transition_steps: dict[int, int] = {}
for stage, threshold in stage_sigmas.items():
if stage ==
continue
found = n_steps
for step_index in range(n_steps):
if sigmas_list[step_index] <= threshold:
found = step_index
break
transition_steps|[stage] = found
return transition_steps

python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_r
esolution/flux_2.py

FLUX.2 $FE B0t g ER, BT AEBE & pack/unpack 1 _latent_scale_factor #F,

def flux2_unpack(latent: torch.Tensor, h_lat: int, w_lat: int) -> torch.Tensor:
# packed [B, H_lat*W_lat, C] -> spatial [B, C, H_lat, W_lat] ({Ttt)
B, _S, C = latent.shape



return latent.permute(0, 2, 1).reshape(B, C, h_lat, w_lat)

def flux2_pack(x: torch.Tensor) -> torch.Tensor:
# spatial [B, C, H_lat, W_lat] -> packed [B, H_lat*W_lat, C]
B, C, H, W = x.shape
return x.reshape(B, C, H * W).permute(0, 2, 1)

class Flux2ProgressiveDenoisingStage(ProgressiveDenoisingStage):
"ELUX.2 3R ER, TR % pack/unpack + RoPE B """

def _latent_scale_factor(self, server_args: ServerArgs) -> int:
# FLUX.2 B EZREERB KN 1/(vae_scale_factor * 2)
return server_args.pipeline_config.vae_config.arch_config.vae_scale_factor * 2

def _unpack_latent(self, latent, h_lat, w_lat):
return _flux2_unpack(latent, h_lat, w_lat)

def repack_latent(self, x_spatial, h_lat, w_lat, batch, server_args):
return _flux2_pack(x_spatial)

python/sglang/multimodal_gen/runtime/pipelines_core/stages/progressive_r
esolution/wan.py

Wan T2V WSS R ER, 4038 5D 28T E. ZEXFFA 0 no-op 2R TILHF,

class WanProgressiveDenoisingStage(ProgressiveDenoisingStage):
""Wan T2V #r#t £, T pack/unpack, {RZE] ERAE""

def _latent_scale_factor(self, server_args: ServerArgs) -> int:
# WanVAEArchConfig £ spatial_compression_ratio f3E vae_scale_factor
arch = server_args.pipeline_config.vae_config.arch_config
return getattr(arch, "vae_scale_factor", None) or getattr(
arch, "spatial_compression_ratio", 8

def _unpack_latent(self, latent, h_lat, w_lat):
return latent # E£2 B, C, T, H, W]

def repack_latent(self, x_spatial, h_lat, w_lat, batch, server_args):
return x_spatial

def _on_resolution_change(self, ctx, batch, server_args, new_h_pixel, new_w_pixel):

pass # Wan T2V A F 8L E D T Z FH

def forward(self, batch: Req, server_args: ServerArgs) -> Req:
# RGN BIEEE H/W RMEEK (Conv3d stride=(1,2,2) #X)
mode = getattr(batch, "progressive_mode", "fullres") or "fullres"
if not is_progressive_resolution_mode(mode):
return super().forward(batch, server_args)
levels = getattr(batch, "progressive_levels", 1)



vae_scale = self._latent_scale_factor(server_args)

align_pixels = vae_scale * (2**levels) * 2

# A TXTR, BEDR align_pixels (FHlEESPEER)

h_aligned = max((batch.height // align_pixels) * align_pixels, align_pixels)
w_aligned = max((batch.width // align_pixels) * align_pixels, align_pixels)
batch.height = h_aligned

batch.width = w_aligned

return super().forward(batch, server_args)
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- EMIRZ: TestProgressiveSamplingParams HILER MR+, T NHMBEES.

. .item() RAE: & scheduler_utils.py WREMEIAFER .item() EMNFEKETR, #FE
DU A tolist() LATRAMERE,

. torch.Generator BF &3 &M & upsample.py F413 Generator BFE device TRESH
B%3E CUDA & @5, #IFEINE CPU LA RS BES R BRRE,

« Wan 4R ZIEFER: &R batch.height 3 width /NFXEFBR R, MNFETEEEE] O
#IFZ VORI max F5F,

« AR E . 7 text_encoding.py F, 2-D B ABZFEREFK cfg HHEPRAR T
fo, #IERAHEE I

UL RBE LR PEIMER: EEXWHER, .item() BIA .tolist(), Generator IRA

CPU 812, Wan XFFRA0 max FiF, ABABEBE®S. WM, mickgian ZIXRBESEE

ToMs, B8N commit 28c3b157 &3 2| test_progressive.py,
« EE MR TestProgressiveSamplingParams (testing): E4IR X P HREE F X,

. .item() EHREREIFFHIEEE R (performance): Eﬁé?ﬁ&?@ .tollst()o

. torch.Generator BB & 3# 5 (correctness): BAEEXATE CPU AR S,

« Wan BN ¥R ZIEMN (correctness): B0 max(..., align_pixels) B5iF,

o AR AL IE A E R ITED (correctness): BAEE.,

« BEBETTNR (testing): MIXBEAEFH 2| test_progressive.pyo

PNSESE-AL

. RS
c AR EERVFXFE: DCT EXAHFZAPIFERD, 5 3 (ERESRAETHL, ERIA fullres
BARZ R

. &ﬁﬁ%éﬂwﬁﬁ%%ﬁ%& FLUX.1 #2 Wan B9 A ECR BAFE 8 IEE, Qwen-Image £ &
AR, TTRERAFRSIBORMMM B,
- % GPU MEREE: diffusion MEREDITELF, £ GPU &R M progressive B
BRI MR
« Wan ¥R FIRE]: Wan 89 patch SR AB RS NNEIBZE H/W A&, AF5EHE
RS REAB R,



REFEM: DCT #ERH torch.fft, &£ NPU/AMD %3 CUDA & & L TR EIER S
BEARE,

- APEM: BRIMTAREARE, B progressive RN/ AREEZERA (S 2.32%)
, BASRETRERA TR (BURT ) .

« AZYR: Y 2500 TR, (BRI (B8F. BHE) XIA pipeline 12
ANMAK, 5 /A pipeline XHHBBRABEER, BERAZSETLSMKRE,

- RIRARmE: NI BERE T ELIRFENHTF (pack/unpack, 3R, 75 A RK)
, BEBRN VAE MENRILERIK A F1 B,

« REARIE: MR ERVIRNEKE , LR IKBIINRME , B %L GPUMIREZ , Wan 2

PERIFTIRS] , REREM

RERIREE

« PR #26961 [WIP] Spectral Progressive Diffusion (old PR): % PR BYIBARAEEHE, PR
body FER#S|IH, ER—ZNAELNELHRRR,



