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HATHREZE

« —A)iE: K3 B TAIEZEIR E vision owner, =k TTFT -79%

 EMNE: EERIR, XELZESFEERT B RAME + ZERMBIE TS T E LA
. RFEIE (transport + dtype + FFRBAR)  FHIFELLA (uint8 feature + deferred
config #) . HEmEmMMEREB G EMEER AT, FEINFEZIMF: processor B
_should_defer_gpu_preprocessing 5 _build_deferred_output — &R |
materialize_item_features B deferred 4% — mm_schedule.py BB & 2 —1T, &3 &
EINE: 3E EPD BHHIERZREYINR. RS batch WERATELIE (L ATEHEE ValueError)

o

TN EES BAL

Kimi-K3 £ CPU ZAE&StEM# T, JRATE tokenizer worker GPU ERIREEREETAIE, BT
ARG FP32 patch SKE##E CPU. | # / F5MLEIEA scheduler GPU 3 H2D, Z /&
Zr#%H vision owner, PR body BABEIE H : DP helper TR A feature loader Z Rzt EHA
E owner, AILTAEE H2D FAREE A A EI1Z owner L, XFFERIEEN AR NGIEE
FP32 SKEME N R uint8 12X, HHM T 3E owner rank LB TARTALIES H2D # 1,

TR

1. 3N EZ A IERE SR python/sglang/srt/multimodal/kimi_k3_image_processing.py: 38
JR S5 RBXTE processor BBy _chessboard_background. _fill_transparent_bg Uk&h
fill_transparent_bg, 3#E to_chw_uint8 (PIL/ KE — uint8 CHW, X3¥FFEE device)
. normalization_tensors (mean/std — scale/bias TitE) 5RAFE
DEFERRED_PREPROCESSING_KEY, fRiE eager 5 deferred Fsmft AR —E& R ik
5EREREN,

2. Processor JREKE (multimodal/processors/kimi_k3.py) :
KimiK3GPUProcessorWrapper.prepare_deferred 2= token BFFE RS NaViT
resize_config, AHAT GPU Ti&kE; KimiK3ImageProcessor. should_defer_gpu_prepr
ocessing ATINEHIRSZERTERE (B4 A N A cpu. CUDA TTH. @M AAN PIL =%
uint8 3EKE. RBBMFT I < A5 FP32 EKEFTEH) ; _build_deferred_output &
HFIRKE RN feature A uint8 CPU KEH MultimodalDataltem, &
model_specific_data 5 A\ DEFERRED PREPROCESSING_KEY (& image_mean.
image_std. transparent_bg_config. resize_config) , #% process_mm_data_async



FIRAR[E,

3. #EARHEZEIR (models/kimi_k3.py) : get_image_feature W#REY

materialize_item_features & DP owner 8] loader #4&30 deferred #xit; 4+ /EAH
K2.5 B9 _gpu_preprocess_images, A to_chw_uint8(device=device) 5 HE——>K H2D.
fill_transparent_bg R EE& K. normalization_tensors &£ )IA—1L & %k; IPC
consumer count M server_args.tp_size 284 get_parallel().tp_size BIFEBE, [E—
batch £8& deferred 53k deferred item & ValueError (Y BINELIKEKEE)

. BEBE (managers/mm_schedule.py) : _can_skip_pre_embed_feature_move B4 %

A KimiK3ForConditionalGeneration, {# scheduler £ embedding Z BBkt
_move_items_to_device, RiF uint8 feature R#EEA rank IZEIHRE L GPU, owner-only
H2D & XA BEIERR L,

MR G BIERLE: test/registered/unit/models/test_kimi_k25.py #3& 6 NAB| (cpu

transport Z3R, FHRBARNL . JE uint8 RER. & batch REIR. float K& eager
F#F&. cuda_ipc/fabric &% eager) ; test/registered/unit/models/test_kimi_k3_vision.p
y #3E owner-only TR 5 RE BB BT ANRBI, IR EH topology mock 5
NaN-safe Wis . TTHIEE EMNIRBRE,

R

python/sglang/srt/multimodal/processors/kimi_k3.py (iR FMALIERE; 5| source;
KA core-logic; &5 _should_defer_gpu_preprocessing, _build_deferred_output,
prepare_deferred, k3_to_cuda_chw) : ZRREKY deferred i HEHZOAND
_should_defer_gpu_preprocessing & XfTBtZER, _build_deferred_output & X uint8
feature + deferred config BOEKIER A, prepare_deferred &t token B 5 resize B

&,

python/sglang/srt/multimodal/kimi_k3_image_processing.py (3t B2 438 25|
source; M core-logic; &% to_chw_uint8, fill_transparent_bg,
normalization_tensors, DEFERRED_PREPROCESSING_KEY) : #3863t B2 IR IR,
73 DEFERRED_PREPROCESSING_KEY #4), %i— eager/deferred MiniIE R,
ERERE5T—1LAZITE,

python/sglang/srt/models/kimi_k3.py (#E3k A 3%, K3 source; ER
data-contract; 5 materialize_item_features, get_image_feature) : #RIJH Fhig
materialize_item_features #£ DP owner L HTZERFALTE, £ K2.5 B
_gpu_preprocess_images, i deferred 33IBR AN TRLAZEML; RAE IPC
consumer count BR{EKIR,

python/sglang/srt/managers/mm_schedule.py (#£3k FAEZ & ; 2% source; £
core-logic; 5 _can_skip_pre_embed_feature_move) : &
KimiK3ForConditionalGeneration i\ _can_skip_pre_embed_feature_move B& ¥,
% scheduler A% embedding RI{E&KE feature 1 R#Z| GPU, =& owner-only H2D
1B X AR KB —1T,

test/registered/unit/models/test_kimi_k25.py (iR BETMR; K7 test; LR
test-coverage; 5 test_kimi_k3_cpu_transport_defers_gpu_preprocessing,
test_kimi_k3_defers_only_when_raw_transport_is_smaller,



test_kimi_k3 _does_not_defer_non_uint8_tensor_preprocessing,test_kimi_k3_does_not_
defer_empty_image_batch) : BEIERHA|EAFE eager AN cpu transport ZER,
FEREAR. FE uint8 REER., = batch FzER. float IKEeager FE.

cuda_ipc/fabric #&# eager,

. test/registered/unit/models/test_kimi_k3_vision.py ({3 BMHR; HKF test; LA
test-coverage; 5 test_kimi_k3_preprocesses_only_dp_owner_images,
test_kimi_k3_scheduler_leaves_feature_placement_to_dp_owner,
test_kimi_k3_encoder_dp_defers_feature_materialization) : ¥3F owner-only Fi&tE (
R A E B E A PFT _gpu_preprocess_images) S5RE BBITIFAES ), FEH
topology mock 5 NaN-safe s,

XEFE: should_defer_gpu_preprocessing, _build_deferred_output,
prepare_deferred, to_chw_uint8, fill_transparent_bg, normalization_tensors,
materialize_item_features, get_image_feature, _can_skip_pre_embed_feature_move

RERED F B

python/sglang/srt/multimodal/processors/kimi_k3.py

FERRFK G deferred HEFERAZ WA D _should_defer_gpu_preprocessing & XATEE
iR, _build_deferred_output & X uint8 feature + deferred config BYZkIEH 4,
prepare_deferred &4 token BFF5 resize BLE,

def _should_defer_gpu_preprocessing(self, images) -> bool:
# RA CPU £HEf&# + CUDA 3BT, BLI:MAAN PIL BE=K uint8 KER,
# AEEILRIAIE; float FKE. FUTHE embedding FEIZRIF eager T A,
if (
not images
or self.mm_feature_transport != "cpu"
or not is_cudal()
or not all(
isinstance(image, Image.Image)
or (isinstance(image, torch.Tensor) and image.dtype == torch.uint8)
for image in images

return False

raw_bytes = 0
processed_bytes = 0
patch_size = self._processor._patch_size
for image in images:
width, height = _get image_dimensions(image)
# 5 eager BBZMEM NaViT resize BB B, HE /IS FP32 patch (KEFH3K;
# RAR A AR/ NEIERMERA R, A{ESE deferred B2,
resize_config = navit_resize_config(
width,
height,



patch_size,
self._processor._merge_kernel_size,
self._processor._in_patch_limit,
self._processor._patch_limit_on_one_side,
self._processor._fixed_output_tokens,
)
if isinstance(image, torch.Tensor):
# 2D s RER 3 MEIT, TNIRKEEERELIT
channels = (
3 if image.dim() == 2 or image.shape[0] == 1 else image.shape[0]
)
else:
# PIL: & alpha 3k transparency 1 &5#3% 4 BT, HAH% 3 \@iEit
channels = (
4
if image.mode != "RGB"
and ("A" in image.getbands() or "transparency" in image.info)
else 3
)
raw_bytes += channels * width * height
padded_width = resize_config["'new_width"] + resize_config["pad_width"]
padded_height = resize_config["new_height"] + resize_config["pad_height"]
processed_bytes += 3 * padded_width * padded_height * torch.float32.itemsize

# RERBBRAALLEERKEEARRER, BEBRKRE (0 4K) RAEEHFER

return raw_bytes <= processed_bytes

python/sglang/srt/multimodal/kimi_k3_image_processing.py

e NH B A IEREIR, A $ DEFERRED PREPROCESSING_KEY 4, %—
eager/deferred FisRIIBE RiEH., EREXKS T ABOTE,

DEFERRED_PREPROCESSING_KEY = "kimi_k3_deferred_preprocessing"

def to_chw_uint8(
image: Union[torch.Tensor, Image.Image],
device: torch.device | str | None = None,
) -> torch.Tensor:
# A uint8 RIBB EIE S CPU transport ZERfEH; BEIKENER uints,
# PIL BMRAEXES—# R CHW uint8, REBY RHN 3 A3k,
if isinstance(image, Image.Image):
# RGB BB & stray transparency 12 BB M4 RIEFA N RGBA,
# LIS checkpoint 8 fill_transparent_bg_with() i&X
has_alpha = image.mode = "RGB" and (
"A" in image.getbands() or "transparency" in image.info
)
array = np.array(image.convert("RGBA" if has_alpha else "RGB"), copy=True)
image = torch.from_numpy(array).permute(2, 0, 1)



if image.dtype != torch.uint8:
raise ValueError(
f"Kimi-K3 preprocessing expects raw uint8 pixels, got {image.dtype}"
)
if image.dim() ==
image = image.unsqueeze(0)
if image.shape[0] == 1:
image = image.repeat(3, 1, 1)
if device is not None:
image = image.to(device) # 3E3R%E| owner rank _E#E——K H2D

return image

def normalization_tensors(
image_mean: list[float],
image_std: list[float],
device: torch.device | str,
) -> tuple[torch.Tensor, torch.Tensor]:
# 8 mean 5 std W E A scale 5§ bias, it _gpu_preprocess_images B 1K
# &M —1, ER5 eager BAZHEBRE (x/255 - mean) / std BL—K
scale = torch.tensor(
[1.0/ (255.0 * std) for std in image_std],
device=device,
dtype=torch.float32,
Y.view(1, 3, 1, 1)
bias = torch.tensor(
[-mean / std for mean, std in zip(image_mean, image_std)],
device=device,
dtype=torch.float32,
Y.view(1, 3, 1, 1)
return scale, bias

python/sglang/srt/models/kimi_k3.py

EARE 3% materialize_item_features 7E DP owner EHATZERTIALIE, £/ K2.5 B
_gpu_preprocess_images, & deferred FIFERAWNFRLZEMWL; REAE IPC consumer
count BERIR,

def materialize_item_features(image_indices: List[int]) -> torch.Tensor:
" RSB AR vision-DP rank B9 B EAE, M
ipc_consumer_count = max(get_parallel().tp_size, 1)
device_index = device.index
if device.type == "cuda" and device_index is None:
device_index = torch.cuda.current_device()

selected_items =[]
for image_index in image_indices:
item = items[image_index]
if device.type == "cuda":
# CUDA-IPC REMZREZEBEDERMEFER, BARRE—R



item.reconstruct(device_index, ipc_consumer_count=ipc_consumer_count)
selected_items.append(item)

# IERTAKIE S K . feature B CPU transport £3i2 k8 uint8 RiGE X,
# resize. J3—1b. patchify ©2R#R B K owner rank EHAT,
deferred = |
item.model_specific_data.get(DEFERRED_PREPROCESSING_KEY)
for item in selected_items
]
if any(config is not None for config in deferred):
# B— batch AR AVFRAZERE EFAIE feature, TNRALEBEE
if not all(config is not None for config in deferred):
raise ValueError(
"Kimi-K3 cannot mix deferred and preprocessed image features"
)
# £/ K2.5 B9 GPU M2 ELK, B deferred RERFT—LE5ERER
from sglang.srt.multimodal.processors.kimi_k25 import _gpu_preprocess_images

first_config = deferred[0]

image_scale, image_bias = normalization_tensors(
first_config["image_mean"], first_config['image_std"], device

)

pixel_values, _ = _gpu_preprocess_images(
[item.feature for item in selected_items], # uint8 CPU K&
[config["resize_config"] for config in deferred], # NaViT resize B2 &
image_scale,
image_bias,
self.vision_tower.patch_size,
to_chw=lambda image: to_chw_uint8(image, device=device), # #——>X H2D
post_resize=lambda x: fill_transparent_bg(

x, first_config["transparent_bg_config"]

)

return pixel_values.to(dtype=target_dtype)

# EHRH T BENTHAIE feature ME—Mt (5REBE—K)
features = ||
for item in selected_items:
if not isinstance(item.feature, torch.Tensor):
raise TypeError(
"Kimi-K3 image feature must be a torch.Tensor, "
f"got {type(item.feature)}"
)
features.append(item.feature)
return materialize_multimodal_features(

features, device=device, dtype=target_dtype



TSR A

PR %A review W¥if, 1B issue FARKESTENITIS: 1) yhyang201 BEYIARE: FE
EPD B9 &S AREE warmup MEEE models/kimi_k3.py SE & FIZER first_config['backend']
b KeyError fRs®, M=% prepare_deferred RE XN image_mean. image_std.
transparent_bg_config, J&TF producer/consumer ¥} IERAL—3K; KA head BEHE D
R backend % 3%3%, %—& gpu_preprocess_images, HERES5AEZFHERENTF, Hib
ZERERERAHSTREMR, BRX AL TEHAMEE RN, WRAEHIE EPD BahEE
ZE9XSLEYVIAB, 2) mickgian B9 draft 388 : £ GPU ®RA A (GB300/B300 5 0 &
A) WIERT, microbenchmark REMA serving MaeE P, EBRE draft TR ES
E A/B; PR body F&ANT T ZiEHE,

« KeyError: 'backend' §%3E EPD AREER42 B3R (correctness): T4 head HIHEBE B2
IR backend 4% %3%, deferred %X %—#E gpu_preprocess_images, EERES 4~
HMEASE, EENZEVIEER R TR, EBRIAERABERN, WERAEHMIE
EPD BB EVIRH], ZINEHE EZXIZBERZ,

- draft RSG5 P ELARE A/B IEEE K (question): PR body AW T EERE A/B K
# (unlimited &t +248.3%. L TTFT -78.7%. BF16 Ffi—3%) , HEEEECTERE
BOIEHE T I,

R 5 B

- QF&:
1. 3 EPD EIVANPEE: yhyang201 R4 8] KeyError: 'backend' BEEHKRA head ERE I,
(deferred X RE5iE backend #2) , (ELIhSLEVINHRPIE ZEER, FEEAAE
#alN backend X 3%$F, NRANE,

2. )84 batch B4 : materialize_item_features %t deferred 5 eager Bt B
ValueError; ZER¥|E & per-request B, [E— forward batch WA RETE K= BE— MK
R, —ANFRIER (0 float EKEER) , REEFLSPERS, SRORBEER.

3. AEATHAZEE: can_skip_pre_embed_feature_move B&HE#E K3 /&, FTA K3 &
KIE embedding BIARE# scheduler #3| GPU, K& AER materialize;
use_data_parallel=False %3 DP #aIN TIT AR BE, —BEEITERERIABHFR
MaEFE Ik NRE,

4. IPC consumer count BUERJRM server_args.tp_size 28X A get_parallel().tp_size, T
EPD R MR TIBXTREARE, MK mock BERFEL EHINREIL,

5. FWRKNBENERFRTREENH: raw_bytes <= processed_bytes BIfEH ML
K OBEEHE in_patch_limit b, RAEEXTEEERREEZ, MERIARE (e
crash) o

6. K13k P90 EY3: rate 2 Bt P90 TTFT +20%, {EZBR AR, (B3R R | EEM
HFETWFERM. - B AFPM: Kimi-K3 + cpu &8 (46 #34662 (F5% S BRIA
ER CPU BRAEARR) MAFPIKSEEE——unlimited A BHEALN 2.5 . +
AL TTFT F49 4.7 /%, 4x1536x1024 2 EBZRMERRER 12.76 5. AAM: B
processor. model. scheduler =235 A\FrE3ER ML IR TRL (



DEFERRED_PREPROCESSING_KEY) , CUDA IPC 5 CUDA VMM {£3B& 2R Z B
(&% eager) ; MHEIRELE Kimi-K3 5§ cpu transport A&, EMER TITAE
1t ERAM: #asL 7 “Hfrm/AMb + owner R I ZESMERER, A RKERZH
T A EHARITER, MRELIE 8 NMALABl, - RFEARIT: JE EPD BARAEYIRSE,
JB4& batch E W ValueError, RE B pre-embed $5/E# 5 |, deferred $k3IBRAZT

&, IPC consumer count BMERIJRET ML , (K% PI0 TTFT #51

KERAK L

« PR #34662 fix: restore VLM nightly regression coverage: i PR {38 ¥ & S AL ER
TAEER CPU, EERAT A PR BMRALMME: Kimi-K3 B SRS IBRIABZEN A A PR £
LB cpu transport B2,

« PR #34398 [VLM] Add content-addressed preprocessing cache infrastructure: EJ&%
RSTAEELEH: —FAREZFEEFTIE (WEFUMAERE) | Z—KE&ELR
PR BYZERMML, BWEEAN, HEHEMRBDEETEIES (B,



