PR #33349 REIRLE

sgl-project/sglang
[Perf] Speed up the Kimi-K2.5 vision path and match PIL bicubic in the GPU resize
A FEHE: 2026-08-04 12:57

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33349

PATHE
- —A)E: K2.5 MR AREIMEE GPU %iks PIL X5F
- WESE: ESKEIR, Z PR B " MEERML + FEXNTT " £ 855 Blé kernel. MK E
H . 5T tokenizer FRFF AT EETH R HM VLM FLIERRIZ, ERF=A:
_resize_bicubic_if_needed Xt PIL &8 X B9ZE &3 #E (antialias + uint8 &1t) .
verify_k25_equivalence.py AEEIEEZEEESMIA XL, KUK dtype 1842 host

Ml grid_thws X2& " AMEZRNE " WRARIT, TEZ PROZAMIIITE, [RIEZNEN
uint8 EARISE ALIR B H L B P RIF LG, FHHIA LA BR1230 5 B 3T A,

THHES BAL

PR body FRiR T MaES EHMEREIL. MHaE L, K2.5 MWBEATES LT NFH:
encoder block —X view_as_complex 3R, & forward —>X max_seglen i&&RF, UK "
decoding to text, splicing thousands of repeated <Imedia_padl> strings and
re-tokenizing" BYTUAR tokenizer 3R ; body % H LM QK RoPE 27 B 12544 tokens M
4.604ms [&%F] 0.649ms, IEFM E, KimiGPUProcessorWrapper 4¢3 HF media
processor A F.interpolate(mode="'bicubic') # GPU #4g#%, i "PIL's bicubic widens its
kernel support by the scale factor, i.e. it always antialiases on downscale", B "PIL
returns uint8"——I|B BRI N PAPTE S HIFERL)T—1b, TNRZE XK BR photo K EE
mean/max err M 3.79/34.5 B&%| 0.15/2.0, 3BA#s "This changes model inputs on the
K2.5 GPU preprocessing path — toward the reference processor, not away from it."

LI AE

1. GPU resize X3 PIL bicubic (kimi_k25.py &¥E2) : #3¥ resize_bicubic_if _needed
, T F.interpolate(mode="'bicubic', align_corners=False) _£x} antialias=True UE
PIL 48/NetByFa IR, HXE R round_().clamp_(0.0, 255.0) 3FJR uint8 12 RiEX;
BARR T —EBT R float #FHABETLIBEE XK, _ensure_chw_rgb 38i0 uint8 BRI (
EHE)A—EEE) |,  process_single_image 5§ _resize_images_by_source_shape %
— R AEHT R,
2. & kernel JERRAER (kimi_k25.py EM) : apply_rope #Ion X —UkE|
PreparedinplaceComplexRoPE Jo2HEA A apply fused_gk _complex_rope_inplace (k&
B sglang.kernels.ops.attention.vision_rope) , &NFRE view_as_complex "5 1EEEIZ,
MoonViT3dEncoder #3¥ use_fused_rope ['1#% ({X CUDA B3k RL A ZE MR B dtype



A fpl6/bfle B R) , BREKAARMRAM dtype 2%, FALZEM
normalize_and_patchify & pad -> /255 -> (x - mean) * inv_std -> reshape/permute %
eI B RN — K75t (scale = 1/(255*std), bias = -mean/std) »

3. MR E R (vision.py. kimi_k25.py) : prepare_vision_attention_metadata Hr3g =]
¥ 53 max_seqglen, A AFIE MoonViT3dEncoder 2 EE 4T host BIEN, EHE
attention Eig& K forward Bf{—>X device-to-host @ ; grid_thws &% host 3%
——MoonViT3d RIBE Y HRTEIE (.tolist() , RE .to(device), ZRAL5
encoder-DP B2 7 mm_utils FH9EEA A E—K,

4. kit tokenizer AR IFUKE HEMFRA (kimi_k25.py. kimi_common.py. kimi_vl.py.
base_processor.py) : _expand_image_token_ids A np.repeat TR E R TR
token id, EZ-& preserve_processor_input_ids it _cpu_call 8§ CPU fallback t{x & 1&K
token; kimi_common.py #3885 % count_image_placeholders (XA prompt iR [E
None) , kimi_vl.py B process_mm_data_async ¥mMEHK$HES SN 1:1 REHFHETR
U BC B H3E

5. KBS MREEE: mm_utils.py 3 concat_or_single,
run_dp_sharded_mrope_vision_model 8/ =4t concat 5 mm_projection_auto 3£ (&
EiE R AR BHEN embedding) : mm_projection_auto BRIREITEE 2D 44 ;
tpool_patch_merger 3 A kimi_vl_moonvit.py #7 t == 1 BfBkiE temporal mean (53K
WERMN—K) . MIRM: test_kimi_k25.py #73E 8 HAHI (PIL bicubic X5, HMAUFFE
FF / ¥4, CPU fallback fRE token. uint8 ST, HWidibSEM. TEIZFREA.
grid_thws 89 meta ®&FT) , test_kimi_k3_prerequisite_ops.py g
test_vision_rope_inplace, #F#3EE GPU WF LA
test/manual/vim/verify_k25_equivalence.py iEEARE EE 5§ 5E T MIESEM

R

« python/sglang/srt/multimodal/processors/kimi_k25.py (#3k #4338 25| source; 3£
A core-logic; 5 _expand_image_token_ids, _resize_bicubic_if_needed,
_grid_thw_from_resize_config, _to_cuda_chw) : K2.5 GPU T4t £ #&4%: PIL bicubic
M55, BRI, uint8 RABEIEM, RIERMMSE S KIROMEUKE IR

« python/sglang/srt/models/kimi_k25.py (3R MIAER; K5 source; £ core-logic;
5 apply_rope, MoonViT3dEncoder.forward, mm_projection_auto,
tpool_patch_merger) : & QK RoPE £S5 max_seqglen E£3&. grid_thws host 24,
BRI B— B A P RE PR B

. test/registered/unit/models/test_kimi_k25.py (#&3k BM|; £37| test; LR
test-coverage; fF5 test _kimi_resize_tracks_the_checkpoint_processors_pil_bicubic,
test_kimi_resize_is_a_dtype_only_cast_when_already_at_target,
test_kimi_expands_one_placeholder_per_image_from_existing_ids,
test_kimi_expansion_rejects_a_placeholder_count_mismatch) : 2O EVARFZ: PIL
bicubic X5, GMAREF / K. CPU fallback. uint® SFRE#E 8+ BB, HIE
grid_thws 8] meta R&FI

« python/sglang/srt/models/kimi_vl_moonvit.py (3 E£ZFHH4; K5 source; £KR
refactor; &5 tpool_patch_merger) : tpool_patch_merger 3£ AA Kimi VL/K2.5 3%



ZAM4, t==1 Bk mean ITAS KHEFRM—K
. test/manual/vim/verify_k25_equivalence.py (13R IIERIA; 7| test; HKA
test-coverage; 45 reference_preprocess, check_patchify,
check_padded_value_is_not_zero, reference_rope) : FLTEMMEIIERIA: E8A
normalize+patchify 5ft& RoPE EE 552 LIBUEEN (RoPE FRA—2K)
python/sglang/srt/multimodal/processors/kimi_common.py (#&ik A3#%ZHE; K7
source; £ core-logic; &5 count_image_placeholders) : #3g
count_image_placeholders #5847k, EX G ITHEFEIRY (SUK prompt 3RE
None)
python/sglang/srt/multimodal/mm_utils.py (#3 ANE T H; 5| source; A& refactor
;. &5 concat_or_single) : concat_or_single # AT E, DP encoder 5% &t
, BEBEAREHEIN embedding
test/registered/kernels/ops/test_kimi_k3_prerequisite_ops.py (13 AR 5|
test; A test-coverage; fF5 test_vision_rope_inplace,
test_vision_rope_inplace_rejects_non_complex_frequencies) : A4 PR SZFri% 30y R b
RoPE kernel $&ft bf16/fp16 ¥E 5 non-complex AR A 5]
python/sglang/srt/multimodal/processors/kimi_vl.py (&3 &322 ; %3] source; LR
core-logic; &5 process_mm_data_async) : KimiVL E##5 1:1 SAFRE, Beis
EREAED
python/sglang/srt/layers/attention/vision.py ({3t SEEAE; 25| source; £H
core-logic; 5 prepare_vision_attention_metadata) :

prepare_vision_attention_metadata AT % max_seglen, JEKRE forward 8 H2D [
#

python/sglang/srt/multimodal/processors/base_processor.py (#Ek FEEAIEE; K5
source; A core-logic; fF5 preserve_processor_input_ids) :
preserve_processor_input_ids FFxf# base HBkIE L F3E, = tokenizer [FIRZENF L
FX AL BYRT3R

XPE/F5 . _expand_image_token_ids, _resize_bicubic_if_needed,
_grid_thw_from_resize_config, _to_cuda_chw, _prepare_input_ids, _gpu_call, _cpu_call,
apply_rope, prepare_fused_gk_complex_rope_inplace,
apply_fused_gk_complex_rope_inplace, mm_projection_auto, tpool_patch_merger,
count_image_placeholders, concat_or_single, prepare_vision_attention_metadata,
normalize_and_patchify

KBRAL B EX
python/sglang/srt/multimodal/processors/kimi_k25.py

K2.5 GPU 43 £ 12 : PIL bicubic X5%. &R, uintd RAMELTEH, BIEMME
&8 5 KERA M REUK 25 B ERAKR
def _resize_bicubic_if_needed(

image: torch.Tensor, target_height: int, target_width: int
) -> torch.Tensor:



"SI, checkpoint #FE 8y PIL.Image.resize(..., BICUBIC) i&X,

AN KEEFERMAIE: PIL 89 bicubic /NS AERE T AZ = E.
RBEM antialias, ™ F.interpolate R A antialias=True B &4 ;
H4h PIL 3RE uint8, FAAXEZE round # clamp E [0, 255],
E N bicubic WHRHEREMIF S(E—EBNT—1L,
image = image.float()
# BARR T B—3KE R dtype ik, TR IR E R
if image.shape[-2:] == (target_height, target_width):
return image
return (
F.interpolate(
image,
size=(target_height, target_width),
mode="bicubic",
align_corners=False,
antialias=True,
)
.round_J()
.clamp_(0.0, 255.0)

def _expand_image_token_ids(
input_ids: Union[List[int], torch.Tensor],
image_token_id: int,
image_token_counts: List[int],

) -> torch.Tensor:

" HIERFRL token id, BE'ARED > HHEXUR -> EH tokenize"BIEIR,

iEX 5 BaseMultimodalProcessor._expand_input_ids #R3F—2 (BENX[=5T5)
XELREERAR, A—K np.repeat TRETT,
R A MERBZ IR XR,
if isinstance(input_ids, torch.Tensor):
input_ids = input_ids.detach().flatten().cpu().numpy()
input_ids = np.asarray(input_ids, dtype=np.int64)

placeholder_mask = input_ids == image_token_id
placeholder_count = np.count_nonzero(placeholder_mask)
if placeholder_count != len(image_token_counts):

raise ValueError(

f"Expected {len(image_token_counts)} image placeholder token(s),
f"found {placeholder_count}."

# BNENFER AN NER B token 1, ERUEES 12X
repeats = np.ones(input_ids.shape, dtype=np.int64)



repeats[placeholder_mask] = image_token_counts
return torch.from_numpy(np.repeat(input_ids, repeats)).unsqueeze(0)

python/sglang/srt/models/kimi_k25.py

Bi4 QK RoPE £S5 max_seglen £33, grid_thws host 24, TEITE—ER MM
BE PR

def apply_rope(
xq: torch.Tensor,
xk: torch.Tensor,
freqs_cis: torch.Tensor | PreparedlnplaceComplexRoPE,
x_shape=None,
) -> tuple[torch.Tensor, torch.Tensor]:

*'q/k RoPE AN, FIHEHME S THEAABE,

Wk ®| PreparedinplaceComplexRoPE JTZREEFEEH) CUDA JR# kernel;
L3R E view_as_complex B8 #5ERE/Z (FE fp16/bf16 HIE CUDA)
if isinstance(freqs_cis, tuple):

return apply_fused_gk_complex_rope_inplace(xq, xk, fregs_cis)

# TREERZ: SHFREARIFRELR, B RAR, FHEET JIT K
fregs_cis = freqs_cis.unsqueeze(-2) # ..., 1, head_dim/2

xq_ = torch.view_as_complex(xq.float().view(*xq.shapel[:-1], -1, 2))
xk_ = torch.view_as_complex(xk.float().view(*xq.shape[:-1], -1, 2))
xg_out = torch.view_as_real(xq_ * fregs_cis).flatten(-2)

xk_out = torch.view_as_real(xk_ * fregs_cis).flatten(-2)

return xqg_out.type_as(xq), xk_out.type_as(xk)

class MoonViT3dEncoder(nn.Module):
# BREBOAERIEA __new_ #3ER B TNHR LA EEE#E forward;;
# SZIEY use_fused_rope B __init__ #R$E CUDA 33K 5 RL I E B ERE
use_fused_rope = False

def forward(self, hidden_states, grid_thws):
rope_freqs_cis = self.rope_2d.get_freqgs_cis(
grid_thws=grid_thws, device=hidden_states.device
)
# JEH kernel & g/k dtype LBy JIT &R, RA fpl16/bf16 AMREE,
# HAth dtype BETHERRZ, BEXMRERIEN kernel 2%
if self.use_fused_rope and hidden_states.dtype in (
torch.float16,
torch.bfloat16,

rope_freqs_cis = prepare_fused_gk_complex_rope_inplace(rope_fregs_cis)

# S6ER host 3% max_seglen B— RMEMB|ZE35,
# BRE encoder block & Bfi& —>k device-to-host [



sequence_lengths = grid_thws[:, 0] * grid_thws[:, 1] * grid_thws[:, 2]

max_seqglen = int(sequence_lengths.max().item())

sequence_lengths = sequence_lengths.to(
device=hidden_states.device, dtype=torch.int32

)
lengths = torch.cat(

(
torch.zeros(1, dtype=torch.int32, device=hidden_states.device),
sequence_lengths,

)

cu_seqglens = lengths.to(hidden_states.device).cumsum(dim=0, dtype=torch.int32)

# BEREANBEITFH max_seglen, attention THERBELER S
forward_metadata = prepare_vision_attention_metadata(
cu_seqglens,
device=hidden_states.device,
max_seglen=max_seqlen,

for block in self.blocks:
hidden_states = block(

hidden_states,
cu_seqlens,
max_seglen,
rope_freqs_cis=rope_fregs_cis,
forward_metadata=forward_metadata,
sequence_lengths=sequence_lengths,

)

return self.final_layernorm(hidden_states)

Wi B
% PR B review_comments_count A 0, BRAMIMIFFIFIL; 1EE hnyls2002 @t £ #

/rerun-test 385 CI (#-F H100/5090. 4-gpu. 8-gpu 5 gb300 BYMICMRLEE) B BEITE
Ao BRBATHEXE, PR body BN ERE B ESRE:

« Xt PIL R ZEYVAE: "Against PIL's float path the two agree to ~5e-3, so the
resampling kernel now matches exactly and the residual above is only PIL's
fixed-point arithmetic for uint8 images."

« Bt& RoPE 5 view_as_complex 5% 523, "bit-identical (max abs diff 0.00e+00)", &=
bf16/fp16 x {1024, 4096, 37} tokens x {16, 8, 4} heads x {72, 128, 64} head dims,

« dtype I'JHSE9EREHEBH : "The in-place kernel is a JIT template on the g/k dtype; only
fp16/bf16 are covered by tests, so other dtypes stay on the portable path."

< MIRIZITHEE A "photo-like content, not pure noise" M3&EH AN : @45 T antialias &
KL, MBHAEANZET naive § PIL fRE > 20, BEE <= 4 A 8-bit KA, Xk
REFRAET " RITRFIFE " WAGE, TEALITEFE PR NBIEERS %,



- ELEIMETF AR

R 5 B

- Afe:

1. BAENIEXETE (kimi_k25.py) : GPU #i&EM " T antialias B3% & bicubic" &
A "4 PIL B9 uint8 EHER ", XRABHNTHAETE, ERBIBHENLE BFIESE
5EVFINRAFE ZE RS RO,

2. JIT kernel BESu/E (kimi_k25.py BEM) : apply_fused_gk_complex_rope_inplace
X fp16/bf16 AMIR; use_fused_rope E#BE T HMARRIZ T * 19
get_exec().deterministic.rl_on_policy_target H|¥r, EHITETUTAZM, itk
MR dtype EABESEEIZ,

3. /IR H L BFEUX: supports_mm_processor_concurrency (2 &322 /16 10
worker) {KHE super().__init__ Z R GPU wrapper B F—HE LML
clone self._processor % worker i, BFEBEIRMAEERRSEY Kimi 89 GPU FlAt3E,

4. uint® BRICABIAMT E . _ensure_chw_rgb BE#EIEL4IE uint8 KE, EAD)T—1L
FAENBAERAS S, EEHRIAFA LEMEEER (nWJPEG., ZHFKE) #EE
uint8 &4,

5. B 1:1 REBUKE: kimi_vl.py § _expand_image_token_ids Byt #ARIES 1L A RTH
SANEZ N prompt BEELAK, - B AFPM: Kimi-K2.5/K2.7 #IE &K
1024x1024 E1%294 1.9ms (QK RoPE 6.8-7.1x, normalize+patchify 4.5-5.4x,
attention metadata & forward 61.4us -> 39.4us) , BRI NE ML checkpoint
SENIBE, BELES HF E&AE—3K, Z%M: prepare_vision_attention_metadata
PSR, NAPTRBVR AR ARG RS, concat_or_single ik torch.cat EITLE
RERE## 0, run_dp_sharded_mrope_vision_model 8 DP encoder BIZ4TAEMBEH
MREE. BEIAM: verify_k25_equivalence.py BT " EEAXIIERES 5F LIEN

BISIESER; count_image_placeholders A Kimi VL 5 K2.5 £EZEMTHRA;
vision_rope ByJEH kernel RIE 2 Kimi-K3 WRIEHE ¥, E&E4E AMME, - NKEAR
it BRI NIEXZTE | JIT kernel {0 fp16/bfl16, KB EH X RFER , uint8 R
BIAMZE | T review

KRRk

« PR #33367 fix: pi05 models does not apply scale factor for language embeddings: [&
N EERSTEES SELINFTHERMEMEE (PI0.5 BEHRABRELERK vs K2.5 GPU
bicubic FILEZ) , BEFIEEMEMESELAEATE; AEBLRER (
multimodal_gen vs srt X038 2) | TXHRE,

« PR #33453 [diffusion] Restrict request-level quality to two validated tiers: lossless
(default) and high: EREWK BALIB AT HHL: % PR BRBITATKERNAEK, &R PRIE
uint® MIAS SO 1:1 RIS ATIERZ, FE " BROBRERBA " AEH T [,



