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/—

PHATHRE

« —A]3E: Hunyuan3D Paint/Delight 334 SGlLang RAEER, ERA 4 1Z

< WEME: ESERITL. EAFZ=ARIT: —& Hunyuan3DPaintTransformerBlock &9
reference $E%EES mode Hl&|; —& StableDiffusionUNetConfig.validate BIZ#&%k3E

B =& paint MR use_declared_component 3BAER NI E A ARG EFEE,
Z R RIFRZ HE A diffusion 8, b PR & diffusers AR BIZALH RN ZEH,

THRES B

PR body BA#AILBASHAHLE ‘replace the Diffusers-owned Hunyuan3D Paint and Delight
modules with native SGLang model ownership”, 3 3& so residency, CPU offload, and
layerwise offload are managed consistently’, |BSZILH Paint/Delight ZAF7E stage W EAT
33t Diffusers pipeline tn#HER, TEAANBUNE—NGES offload BIE, BHEAEFHIRE
IRPRIZ I 2 AR RN B ) L,

SCEL AR

1. ¥R 4 SD 2.1 A E: & python/sglang/multimodal_gen/runtime/models/dits/stabl
e_diffusion.py #713¢ 918 17, ZE X StableDiffusionUNetConfig (frozen dataclass,
from_dict fBHT checkpoint BEE FF validate THRREWEE SD2.1 ffF) .
StableDiffusionAttention (#F F.scaled_dot_product_attention) .
BasicTransformerBlock. Transformer2DModel. ResnetBlock2D % ; [B+7E
configs/models/vaes/stable_diffusion.py #3% StableDiffusionVAEArchConfig 5§
StableDiffusionVAEConfig, F4& runtime/models/vaes/autoencoder.py
AutoencoderKL #3& R ¥k &4 M FluxVAEConfig 21t A VAEConfig,

2. 3 Hunyuan3DPaintUNet: £ hunyuan3d_paint.py F38 base UNet F# A unet 5§
unet_dual Fify, 33X replace_transformer_blocks ¥ transformer RE# A
Hunyuan3DPaintTransformerBlock; unet /2 Multiview Attention 5 Reference View
Attention, unet_dual {R¥#r4& UNet, conv_in 8R4 12 BB H g
learned_text_clip_gen/learned_text_clip_ref 5%k5 class embedding; forward &3t
cross_attention_kwargs F 8 mode (w/r) 5 condition_embed_dict ¥ denoising step
RESENME, BRAESITE,

3. &5 paint M paint.py Ml 200+ 17, MR StableDiffusionlnstructPix2PixPipelin
e By stage-local MERGFEREER, BRAMERFUEANCIRENREALT (



transformer/vae/text encoder/tokenizer/scheduler) , 33t use_declared_component
BB MER, component_uses MAHEIEEEM prompt/encode/denocise/decode &
phase,

4. BREREEE: hunyuan3d_pipeline.py 3§ _resolve _paint_dir 24tAR
_resolve_model_subfolder, #3¥¢ load_texture_components.
_load_stable_diffusion_unet. _load_stable_diffusion_vae. _load_component_weights
FMMEBBIF, L meta device + strict REME; CLIP XAYmEL £ TextEncoderLoader,
hunyuan3d.py flFR 841 4T Diffusers BRKMEL (SGLangAttentionWrapper.
Basic2p5DTransformerBlock %) ; shape.py i1 warmup 42 BR3# 6 2 50 B 5 X,

5. BBEMRGEXMBIE: FE test_hunyuan3d_native_texture_models.py (R4
UNet/VAE 5 Diffusers 2EXF. Paint reference 4°%. warmup #idH. turbo
schedule) ; 1&IE Delight XA#1& X AfRFFE IHEEFR bit-exact; turbo BK&E canonical
LCM schedule, Z## redundant scheduler 4%,

KX
« python/sglang/multimodal_gen/runtime/models/dits/stable_diffusion.py (£ UNet &

R 5| source; £ core-logic; fF5 StableDiffusionUNetConfig, from_dict,
validate, StableDiffusionAttention) : #13% 918 4TJR4 SD 2.1 UNet 523, ZEANIH

PERME, B8 TEERERRSRETE S
python/sglang/multimodal_gen/runtime/models/dits/hunyuan3d_paint.py (3R Paint

A K5 source; ER core-logic; &5 Hunyuan3DPaintTransformerBlock,
Hunyuan3DPaintUNet, compute_voxel_grid_mask, compute_multi_resolution_mask) :
Fr3g 386 4T Hunyuan3D Paint £ Z A UNet, 52 reference/multiview B Hh5E
step FHIEET
python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/h
unyuan3d/paint.py (#£3k Paint FirE; 35 source; A core-logic; F5
_run_delight, _encode_delight_prompts, component_uses,
Hunyuan3DPaintPreprocessStage) : Paint/Delight #EMBREAES, & PR ZAHIT
NEE&E (+625/-881) , M Diffusers pipeline ¥]#e 8 R & B 4HAHE

python/sglang/multimodal_gen/runtime/pipelines/hunyuan3d_pipeline.py (#i3k &3
BZ; 2£%| source; 2R core-logic; 5 _resolve_model_subfolder,
_load_texture_components, _load_stable_diffusion_unet, _load_stable_diffusion_vae) :
ERERBENMREAFMEEE (+233/-32) , fidt Paint/Delight #
transformer/VAE/CLIP A4 52fBlMb 5% &K E

« python/sglang/multimodal_gen/runtime/models/dits/hunyuan3d.py (#3k 3D &/ ; 3
B source; EA refactor; 5 SGLangAttentionWrapper,
Basic2p5DTransformerBlock, _chunked_feed forward) : MiF& 841 4T Diffusers BRKAX
7% (SGLangAttentionWrapper. Basic2p5DTransformerBlock &) , &4 PR FH|BK
1R X RENE

« python/sglang/multimodal_gen/test/unit/test_hunyuan3d_native_texture_models.py (&
B BEMR; KB test; 2R test-coverage; F5 TestNativeStableDiffusionUNet,
TestNativeStableDiffusionVAE, TestHunyuan3DWarmupOutput,



TestHunyuan3DPaintTurboSchedule) : F3EMRE ZJR 4 UNet/VAE 5 Diffusers B3R
B X7, Paint reference 4%, warmup 3itH5 turbo schedule, Z#K{E parity B9XE R
=

« python/sglang/multimodal_gen/configs/models/vaes/stable_diffusion.py (13 VAE &
E; 2% source; A data-contract; &5 StableDiffusionVAEArchConfig,
StableDiffusionVAEConfig) : #13& Stable Diffusion VAE BLE 2, * 3% Paint/Delight &9
VAE R4 fn#k

« python/sglang/multimodal_gen/runtime/models/vaes/autoencoder.py (&% VAE =& ;
25| source; 2R refactor; 5 AutoencoderKL) : AutoencoderKL #93& & #A
FluxVAEConfig 324t A VAEConfig, f#[R—5zBL &%k SD VAE

« python/sglang/multimodal_gen/configs/pipeline_configs/hunyuan3d.py ({3t EXEE
: %5 source; EA data-contract) : pipeline BLE#3¥¢ CLIP X ARG ES
native_only_components EBR, X3ZFR A4 AT M

» python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/h
unyuan3d/shape.py (R IR EL; 258 source; EA bugfix) : 30 warmup 485§,
BRRSBHNFHEXMY, BE Paint R T warmup KK e

» python/sglang/multimodal_gen/runtime/managers/memory_managers/layerwise_offloa
d_components.py (#Eik HEHEIE; FKF source; EA core-logic) : #*M % Paint/Delight
AR layerwise offload S 4REM, EFTHEBFMAL— offload BEIE

XS Hunyuan3DPaintTransformerBlock.forward, Hunyuan3DPaintUNet.init,
Hunyuan3DPaintUNet.forward, compute_voxel grid_mask,
compute_multi_resolution_mask, StableDiffusionUNetConfig.from_dict,
StableDiffusionUNetConfig.validate, StableDiffusionAttention.forward,
_load_texture_components, _load_stable_diffusion_unet, _load_stable_diffusion_vae,
_run_delight, _encode_delight_prompts, component_uses

RERED R B

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

#3918 fTR4 SD 2.1 UNet 503, REMEBNERME ALTRRERRS FATE
AL

# R4 SD 2.1 UNet BEZE: frozen dataclass, E#FEAZ Hunyuan3D checkpoint B config.json

@dataclass(frozen=True)

class StableDiffusionUNetConfig:
sample_size: int
in_channels: int
out_channels: int
down_block_types: tuple[str, ...]
up_block_types: tuplelstr, ...]
block_out_channels: tuple[int, ...]
layers_per_block: int
cross_attention_dim: int
attention_head_dim: tuplelint, ...]



use_linear_projection: bool

@classmethod
def from_dict(cls, config: dict[str, Any]) -> StableDiffusionUNetConfig:

block_out_channels = tuple(config['block_out_channels'])

# attention_head_dim T[&ER int (RRFFA stage #E) , METRERS|X%,

# XEZ—RIFKE block_out_channels KM TA,

attention_head_dim_value = config['attention_head_dim']

attention_head_dim = (
(attention_head_dim_value,) * len(block_out_channels)
if isinstance(attention_head_dim_value, int)
else tuple(attention_head_dim_value)

)

parsed = cls(
sample_size=int(config['sample_size']),
in_channels=int(config['in_channels']),
out_channels=int(config['out_channels']),
down_block_types=tuple(config['down_block_types']),
up_block_types=tuple(config['up_block_types']),
block_out_channels=block_out_channels,
layers_per_block=int(config['layers_per_block']),
cross_attention_dim=int(config['cross_attention_dim']),
attention_head_dim=attention_head_dim,
use_linear_projection=bool(config.get('use_linear_projection', False)),

)

parsed.validate()

return parsed

def validate(self) -> None:
# R4 SZIL BRI R X3 Hunyuan3D R SD2.1 MEH R :
# —E checkpoint HELFTHY block RKRE S, XEBESTEIHE,
# BRERRRST BB RER,
expected_down = (
'CrossAttnDownBlock2D', 'CrossAttnDownBlock2D',
'CrossAttnDownBlock2D’, 'DownBlock2D’,
)
expected_up = (
'"UpBlock2D"', 'CrossAttnUpBlock2D",
'CrossAttnUpBlock2D’, 'CrossAttnUpBlock2D",
)
if self.down_block_types != expected_down or self.up_block_types != expected_up:
raise ValueError(
'‘The native SD2 UNet currently supports only the Hunyuan3D '
'‘four-level SD2.1 block layout.'
)
if not self.use_linear_projection:
raise ValueError('Hunyuan3D SD2.1 checkpoints require linear projection.")

python/sglang/multimodal_gen/runtime/models/dits/hunyuan3d_paint.py



38 386 4T Hunyuan3D Paint T Z A UNet, S reference/multiview B A5
step FHEETF

# ZOZ A UNet 89 transformer 3SREEER: EFRE SD2 5B HZ N,
# 380 Multiview Attention (MVA) 5 Reference View Attention (RVA) B2 X,
class Hunyuan3DPaintTransformerBlock(nn.Module):
def __init_ (self, transformer, layer_name, *
attention, is_turbo):
super().__init_ ()
self.transformer = transformer # £ AR 4 SD2 # BasicTransformerBlock
self.layer_name = layer_name

, use_multiview_attention, use_reference_

self.attn_multiview = StableDiffusionAttention(...) if use_multiview_attention else None
self.attn_refview = StableDiffusionAttention(...) if use_reference_attention else None
if is_turbo:

self._initialize_added_attention()

def _initialize_added_attention(self) -> None:
# turbo ERURAMRILIYIZRE) MVA/RVA IRE: M attnl EHIREHBHMBRDES,
# IS XA AT TR, RIERBER KT E,
for attention in (self.attn_multiview, self.attn_refview):
if attention is None:
continue
attention.load_state_dict(self.transformer.attn1.state_dict())
with torch.no_grad():
for parameter in attention.to_out[0].parameters():
parameter.zero_()

def forward(self, hidden_states, encoder_hidden_states, attention_mask=None, cross_
attention_kwargs=None):

options = {} if cross_attention_kwargs is None else cross_attention_kwargs

num_views = int(options.get('num_in_batch', 1))

mode = options.get('mode")

condition_embeddings = options.get('condition_embed_dict')

if mode is not None and not isinstance(condition_embeddings, dict):

raise ValueError('Hunyuan3D reference attention requires a shared cache.')

normalized = self.transformer.norm1(hidden_states)

# EEMCEBEREA (5%3R SD2 UNet B2—3K)

hidden_states = hidden_states + self.transformer.attn1(normalized, attention_mask=
attention_mask)

# mode & 'w': IBLRIBP— M ESANEZERE, #E5E0AEH
if mode is not None and 'w' in mode:
condition_embeddings[self.layer_name] = rearrange(
normalized, '(bn) lc->b (n 1) ¢', n=num_views

# mode & 'r': MEHEIRSZALFHIL batch B, MEEWNAETEA

if mode is not None and 'r' in mode and self.use_reference_attention:



reference = condition_embeddings[self.layer_name]
reference = reference.unsqueeze(1).repeat(1, num_views, 1, 1)
reference = rearrange(reference, 'bnlc->(bn)lc')
reference_output = self.attn_refview(normalized, encoder_hidden_states=reference)
reference_scale = self. broadcast_scale(
1.0 if self.is_turbo else options.get('ref_scale', 1.0),
reference_output, num_views,

)

hidden_states = hidden_states + reference_scale * reference_output

if num_views > 1 and self.use_multiview_attention:
#18 (b n) £EIFEMK batch, it n NMLATHEBIEA
multiview = rearrange(normalized, '(bn) l ¢ -> b (n 1) ¢', n=num_views)
position_mask = None
if isinstance(options.get('position_attn_mask'), dict):
position_mask = options['position_attn_mask'].get(multiview.shape[1])
multiview_output = self.attn_multiview(
multiview, encoder_hidden_states=multiview, attention_mask=position_mask

)
multiview_output = rearrange(multiview_output, 'b (n1) ¢ -> (b n) | ¢', n=num_views)
hidden_states = hidden_states + multiview_output

return hidden_states + self.transformer.ff(self.transformer.norm3(hidden_states))

SN
% PR SZAEST review T8, XA —FAMEEH B OB /tag-and-rerun-ci extra 84 #OIHE
#1842k E PR body:

Paint UNet parity at B=2, N=6, H=W=64: max absolute error 0, cosine 1.0 Delight
two-step image path at 512x512: pixel-exact with the previous Diffusers path Paint
denoising step: previous 416.688 ms — native first step 98.038 ms — cached step
76.888 ms

{EE EHIRITAET (MSZBLIESR) : reference attention @I HZF condition_embed_dict

B step &%, UZEIEEE; turbo BRAFIEER AL ZM attn1 EFIREH B4 HIZR,

ER IR N IEF AT, XERFRAZN review R, BIWGEEIFEXE,

« I review TP, WIEEkIEE T E PR body (testing): TiFARRE] review EN,; BiINE54%E
PEMLE I parity MIRFIAZRIE T £ I,

- BIREFERREIRBRZ AT AR (design): RIT LA EKE; S mMERE B XA TENE
BERKLK, HIRfEEERAHA,

PNoESE-A

o XS
1. REMFRAISI AN : hunyuan3d.py #IFR 841 47, SGLangAttentionWrapper.
Basic2p5DTransformerBlock. _chunked_feed_forward S&S#i5MR, A HihiEik



(1B E X checkpoint Sk TEMIA) 3ES| A& E#EE ImportError,

2. ¥EERL—IK: native CLIP 5 Transformers checkpoint #i# cosine 7
0.9999982, 4k bit-exact, T REITKBUEH AL AR~ £ NE R

3. EBRAECE ML : StableDiffusionUNetConfig.validate() R M™E SD2.1 /S
use_linear_projection=True, FkF¥k& HIHFE checkpoint RS EIFEELINE,

4. FTAZEE: BRERERE, REBREARTHREAKSEEMSE, KB IBERRITANA
F 2T AZEA,.

5. MAE=6E: BN ER 32 ME/NRERIELEMEE parity, E5Z checkpoint By
E2E I F ZRMIEE BNEIE, D Cl P ZEEMNBERTELE, - B'H: PEE
ERZE sglang.multimodal_gen T8 Hunyuan3D2 pipeline: Paint/Delight ZA4FA
Diffusers B#2%# 4 SGLang BRA A4, CPU offload. layerwise offload 5 residency
FHRIMLGE—; Paint ErEHEPRR Y 4-5 12, DEBRRSCEERER, WERARE
—dit-cpu-offload. --dit-layerwise-offload. VAE offload B9¥ A A, CLI fTAFRE;
pipeline config #3E text_encoder_configs 5 native_only_components FE&, X&'
NIREE, WHAMmE, W PR Z diffusion REFKRRY (PR#34952) B RTE%
i, ARSEAMER L Diffusers 1R T TSR, - REART: BOBEEN , K
BRERR , FEETL K, BRERER 6 BEREEERE , D F =74 review

KERIK L

« PR #34952 docs: define native diffusion model integration contract: % PR X T
diffusion RAEKKEIRY (TP/SP. VAE 475 offload K) , K PR ZFE—NREEM
BRAWR R T,

+ PR #34949 [Diffusion] Route MiniMax H3 VAE attention through native backends: [&
—RABPES A | 8 VAE/ SEENABMM Diffusers BA LM E] SGLang RAER,
5K PR RIS BAv—EK.

- PR #34891 fix(diffusion): scope attention backend fallback: {& & diffusion JX & /5%
ERN R E M, 54 PR PEMRERER, £—AHEENTATERRE diffusion B2
MBI,



