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R EMREERER AT, [EiE#,. autocast KEE) , B RT WAL T XEEEL
HIEEHE AR dtype, T EPY BB XAERN TAZIT, BAELE R TEZRK
dtype =&, BbAh, ZEINFE/FLE PR FHMERMR, RIEESRKEERSHEERE THT
Ao

THRES B

Several recent issues (#21976, #21980, #22289, #21712) exposed the same
underlying problem: user-configurable precision policies were applied inconsistently
across component loading, VAE encode/decode, audio/video paths, and custom
model-stage code. This made it easy to introduce dtype mismatch bugs, such as fp32
inputs being passed to fp16 weights, or native fallback modules being loaded without
the configured dtype.

SRR

1. PIEEAEEHBIMESR . #73E python/sglang/multimodal_gen/runtime/utils/precision.py, &
i precision_to_dtype. resolve_precision. resolve_component_precision.
autocast_enabled. get_module_dtype. align_tensor_to_module_dtype.
temporary_module_dtype &%, XLERFBITAFRENREFNE, RIFAMGF LR
HEIRHEEFE (W1 vae_precision, dit_precision) , FiRftIEE1ER dtype ik b
TXERE,

2. BIAMMEIZE: £ component_loader.py. text_encoder loader.py Em#EEd, {#
H resolve_component_precision 3RER B 4% dtype, BERBEANERE
PRECISION_TO_TYPE &#., HEEMNBERFERN, torch_dtype K¥iE#EL
from_pretrained 3% &)k,

3. =%k VAE encode/decode ¥&E: % decoding.py. encoding.py. image_encoding.py
ZMER®, 1 resolve_precision 3REX VAE ¥5E, 33 autocast_enabled HIE R E B
A autocast, ¥ autocast 2R, ZREMA cast B|BEAT dtype H3EN
temporary_module_dtype IRBt36#tER dtype, EREKRE..



4. }FEME | XARBERMA: E image_encoding.py F, £
align_tensor_to_module_dtype ¥ pixel_values X7 3|40 BAEIRE] dtype FniR&E, #R
fp16 MEHEUK fp32 A, RIBIREEHIKE (A0 input_ids) BYRIEER,

5. B# LTX2 AV B&4i2fo DiT 8% : & decoding_av.py. latent_preparation_av.py.
denoising.py ¥, S—ERARERBIRE, BIRERDH torch.bfloat16 HEHE
PRECISION_TO_TYPE @A, F#4{% ComponentUse By target_dtype K Bi#tTEIECE

REEF:

« python/sglang/multimodal_gen/runtime/utils/precision.py ({3t ¥ EH#HBIE; 25|
source; £ dependency-wiring; &5 precision_to_dtype, resolve_precision,
resolve_component_precision, autocast_enabled) : ¥3Ea0REE H#BIEIR, EH PR 94X
R, BEAEZFNRERK

« python/sglang/multimodal_gen/test/unit/test_precision_consistency.py (3R ¥ M
: KB test; KA test-coverage; 5 _load_precision_module,
_DtypedNoParameterModule, _ParameterDtypeWinsModule,
TestDiffusionPrecisionConsistency) : #T¥ERIFEE —BE R TTNR, B E3HBRIAIER
PE. BAREE BT AR g R A0 TR

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/image_encoding.py (&
B BRI ER; 2B source; A dependency-wiring) : *BEAE: EERERLE
BIXST pixel_values B#3k dtype, B align_tensor_to_module_dtype B3R F 3%

» python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/It
x_2/decoding_av.py (#&3R LTX2 AV #RLMEL; KA source; ER data-contract) :
LTX2 AV RERLIMER: @ ESHEELE, £ resolve_precision BiE L, BR
temporary_module_dtype B3z 7 F %

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/decoding.py (#£i& VAE
FREDINEY ;. 2551 source; A dependency-wiring) : A VAE RRMNER: Z—(ERAEE
HWBIR I, BMREH PRECISION_TO_TYPE AR

XHFT5: precision_to_dtype, resolve_precision, resolve_component_precision,
autocast_enabled, get_module_dtype, align_tensor_to_module_dtype,
temporary_module_dtype, _load_precision_module, ParameterDtypeWinsModule,
TestDiffusionPrecisionConsistency, test_precision_lookup,
test_component_precision_mapping
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python/sglang/multimodal_gen/runtime/utils/precision.py
AR R AHENER, B PR IR, BE8FAEZFARE R
from contextlib import contextmanager

from typing import Iterator, Optional

import torch
from sglang.multimodal_gen.utils import PRECISION_TO_TYPE



def precision_to_dtype(precision: str, field_name: str = 'precision') -> torch.dtype:
BREFRS (o 'fpl16') ¥#A torch.dtype,
IR ZF R PRECISION_TO_TYPE %, M#bi ValueError,
try:
return PRECISION_TO_TYPE[precision]
except KeyError as exc:
raise ValueError(
f'Unsupported {field_name}={precisionl!r}; '
f'expected one of {sorted(PRECISION_TO_TYPE)}'
) from exc

def resolve_component_precision(server_args, module_name: str) -> Optional[torch.dtype]:

RIBAMLFRM server_args.pipeline_config M#THEEEE .,
iR torch.dtype 8 None (REE) ,
pipeline_config = getattr(server_args, 'pipeline_config', None)
if pipeline_config is None:

return None

# AR BB E TR A BRAT R
if module_name in (‘audio_vae', 'vocoder'):
precision_attr = 'audio_vae_precision'
elif module_name in ('vae', 'video_vae'):
precision_attr = 'vae_precision'
elif module_name in (
‘transformer’, 'transformer_2', 'audio_dit', 'video_dit',
‘connectors', 'dual_tower_bridge’,

precision_attr = 'dit_precision'
elif module_name == 'image_encoder"':
precision_attr = 'image_encoder_precision'
elif module_name == 'text_encoder' or module_name.startswith('text_encoder_'):
precisions = getattr(pipeline_config, 'text_encoder_precisions', None)
if not precisions:
return None
suffix = module_name.removeprefix('text_encoder')
index = 0 if suffix == "' else int(suffix.removeprefix('_')) - 1
if index < 0 or index >= len(precisions):
raise ValueError(
f'No configured precision for {module_namelr}; '
f'text_encoder_precisions has {len(precisions)} entries'
)
precision = precisions(index]
return precision_to_dtype(precision, f'text_encoder_precisions[{index}]')
else:



return None

if not hasattr(pipeline_config, precision_attr):
return None
return resolve_precision(server_args, precision_attr)

@contextmanager
def temporary_module_dtype(

module,

dtype: torch.dtype,

enabled: bool = True,

restore_dtype: Optional[torch.dtype] = None,
) -> Iterator:

IR IEARIRET A S 2k An 2% X 3649 B 4R dtype,
AT yield B finally RIRE R dtypes
{XFE enabled A True BHATHER,

if not enabled:
yield module
return

original_dtype = restore_dtype or get_module_dtype(module)
module = module.to(dtype=dtype)
try:
yield module
finally:
module.to(dtype=original_dtype)

python/sglang/multimodal_gen/runtime/pipelines_core/stages/image_encodi
ng.py

*EMFERE: EEBRRLERIXNTT pixel_values Bk dtype, B
align_tensor_to_module_dtype B93L7 B3k

# 7E image_encoder £ T XF 3% pixel_values
if hasattr(image_inputs, 'pixel_values') and isinstance(
image_inputs.pixel_values, torch.Tensor

image_inputs['pixel_values'] = align_tensor_to_module_dtype(
image_inputs.pixel_values,
self.image_encoder,
device=cuda_device,
)
# E4RimiEAAR
with set_forward_context(current_timestep=0, attn_metadata=None):
outputs = self.image_encoder(
**image_inputs,



**server_args.pipeline_config.image_encoder_extra_args,

)
AT K

T review #, #3PE mickqgion ZEINEMLEBIE . BRRMFERK PrecisionSpec EFoPITAR
FE, H#ERE torch.dtype, HEH UM EWME, (FEEZTEVIHITT Mk, ME
, mickgian X ERIGEHM runtime/precision.py #5013 runtime/utils/precision.py, P&
AR FRMT, EEHRTR T #3h. A& PR REHA,

- BEBERMLEX (design): 1EE REIN, LI T ML ERE(EKRA torch.dtype, #
RT REANTE.
o XA ¥ precision.py # 3| runtime/utils (other): /B BEE NI EH T FAKRLRZ,

R 5 B

« QR (1) EEREK: AN PREKT 23 NXH, BEMER. &G, A, denoising F%
PNEIZ, EA—ERERETREIEFEET AT, 4552 VAE encode/decode #HY
autocast Z 8 —— HB temporary_module_dtype W RETE X 372 T REEIEFAIRE R 1A
dtype, (2) ELEFRAEM: WMRGFEREZNAMFSKE E XKL,
resolve_component_precision <3iR[E None, ¥ RESBAEIRDLBRIA float32 ik, 5 TR
A, (3) MREX: BRIWT LETNRELZHBIRE, EHFREEZSZRFNERN
R (Flam LTX2 f##S. Diffusers pipeline %) , £REVIANKHEE, (4) MHaE:
temporary_module_dtype ZE&R encode/decode Bt F REfi & A3k to() RAH, EIMT AR
Y TR ABUMTHE, BRETES,

s B HSEE: VRS ESERF TR RKEZ (Image/Video/Audio generation) 3
SHEEYWR, AFPYW: AFPEERMN vae precision. dit_precision.
text_encoder precisions E¥E R —KHN A, B A dtype FREESFHRNEK, 4%
PR BTGB RER B E LI E— AT, RRIBEAHFRERA
resolve_component_precision BIR[ %A GE—1T A, MR : F3E T HIEEHB BN E
TOMAR, B To 3 Bl 3 B9 5 AR

- RFEARit: AOBEZE , BERKE , RERENE , ROERNRE R
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« PR #21976 [BugFix] Respect configured VAE dtype in LTX2 AV decoding: It PR &&
T VAE BREEBRER BRI, A PR BEEFHRL EN—IHD.

« PR #21980 [BugFix] Respect configured precision in Qwen layered path: 1t PR & T
Qwen BEZHHEERRILHN R, K PR AALE—E,

« PR #22289 [Bugfix] multimodal_gen(hunyuan3d): honor config precisions for
delight/paint: t PR &8 7 Hunyuan3D ¥EE DA, A PR £—Ab3E,

« PR #21712 [Bugfix] Fix RealESRGAN fp16 dtype mismatch and cache keying: it PR &
#7 RealESRGAN 4 dtype RITEZ &R, A% PR 3B KR LML=,



