PR #35318 BEIRLE

sgl-project/sglang
[Perf] PaddleOCR-VL: overlap page preprocessing, pack the ViT, enable prefill CUDA graph
&FBtla]: 2026-08-19 08:20

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/35318

MTRE

o —ARE: FTERMRE + HEATLIE + CUDA B, OCR FHif 2 &

« EMME: EEEIR, BITEBAENTERA: BEmLFER device-to-host .
LFU B R0 %E77. kernel==stride Bt conv 3| matmul BWEFRER. SESEME
CUDA graph allowlist E#EY)3, REE®E, 7EEX worker #fn vLLM Xt EbEF 897K
BRUMR, UKREZRMBEHR 5 GEMM BE QAR NIRRT Y, 2EREMEIRENT
Ao BEIGEAE S| N E I E 3R E & =3I E— B,

THRES B

PR body HE¥AHEWNEIR: “PaddleOCR-VL served a 1080p page in 235 ms and
saturated at 6.7 req/s on an H200 while the GPU sat idle”, B profiling B &~#FJLFEF
EEAMEEITE, WAMRE: QwenVLImageProcessor B93F% worker RiZF 2=
model_type B4 ¥ paddleocr vl REHTF (87 ms/ WIHLIBILEFHFHTAEL 11 reg/s)

: A multimodal M2 breakable CUDA graph, ZFEAXA prefill FEEE; ViT &
Bl —RiZ &3 max() 2 rope k. —X host sync Y1 & encoder 8. — R EHEEEE (
LFU 2455 TIEMREIEAR) . —KR5%% projector; quant_config BIEZEEHREF,
——quantization 3t LM Fof 58 ER 2 no-op,

SCINAR AR
S 1 BBEMAEH L — python/sglang/srt/multimodal/processors/paddleocr_vim.py

PaddleOCRVLImageProcessor ##& B QwenVLImageProcessor, G& REE N model B£
B FFHEL; PR E£F2 EE supports_mm_processor_concurrency=True.
auto_mm_processor_worker_num=2. auto_mm_io_worker_num=16, #REXE 4 N
worker, fEEAEESHRIA H200 32 BIH LI =fp i #HMdIR, LI 4 EFA shape LHL T
2, RAVIRK 90e24b2 FEIERN 2 FAEMETIL, XATUTMAIEL 87 ms, ¥ worker B-E
it FPRRZA 11 reg/s, XZ4 CPU E&ML, MAEBLERRE,

SR 2. MRIEIT A — python/sglang/srt/models/paddleocr_vl.py (+229/-265)
XEZOEM, BSRUWEBEERS Em T RART:

« 138 build_packed_2d_position_ids: B8 £3% grid_thws E3EAKEH [total_patches,
2] —#{E id, max_grid_size WiEfE T3RES, #RZEM max() AL RD;



« 13 merge_patch_neighbourhoods: 1B 2x2 ARF &3t B %, FE—X strided
copy F#FH B buffer;

« Projector.forward 5 : pre_norm E#t — merge = MNEREZHW—K, N B batch A
4N /™ kernel F&3| N Jx#ED + 3 A kernel;

« interpolate_pos_encoding &4 falft 73R E contiguous() K&; WEIE TIEMEMIE A K
fetch_position_embedding_Ifu_cache EIE#EA forward, #% (h, w) Z£HF &% 20 N

(412 MiB) ;

« patch_embedding R & Conv2dLayer 8 unfold+matmul 42 (kernel == stride. &

padding) , #%%& forward #&# cuDNN conv;

« BIFR numpy. einops K&, IR docstring FERIT A FHRA,
F I, 3: prefill CUDA graph B&Z B 5% A8 — model_config.py. ernie4.py

multimodal_breakable_cuda_graph_supported_model_archs foA
PaddleOCRVLForConditionalGeneration, & batch ¥ replay F#3E4FFIRE eager,
BRAFAR /SRERE (2704 token BFE TTFT 16.1 = 11.5 ms) . FE%
Ernie4Model #F3EHFRE get_input_embeddings, E#ABAM hasattr + types.MethodType
SN T ; quant_config ek A EIEFEE, 4R --quantization Bk no-op.

HIR 4 MG XA

. test/registered/unit/models/test_paddleocr_vl_vision.py: fp64 FTIBITHLERETEZRES
I E, BE 2x2 £3F permutation ¥EHME. batch REM., MERLERFLE REFE
{E—3M. LFU IXZE. conv 5 matmul B2, ITE-4ME id;

. test/registered/unit/models/test_paddleocr_vl_serving_defaults.py: SFIRHLZFF*.
worker ¥k, EERE<FM. CUDA graph allowlist—2 & ‘refactor 2R EE WA E ;

. test/registered/vim/test_paddleocr_vl_server.py: #KE OCR + W AR RTHLIEK,
Uoan E AR B Nz e 3R €7

« X#Y: cookbook TU (0.9B/1.5/1.6 £E[E— config.json, — recipe IRE=ZNIRA) .
supported-models 7. docs MI#25 Unlimited-OCR.mdx X X 3| A,

R

« python/sglang/srt/models/paddleocr_vl.py ({3 M3E3E; KB source; £ core-logic
;. 55 build_packed_2d_position_ids, merge_patch_neighbourhoods,
interpolate_pos_encoding, fetch_position_embedding_Ifu_cache) : fi5tEMNERE AL IE &
MR ERITE: F3E build_packed_2d_position_ids 5§ merge_patch_neighbourhoods,
&E5 Projector.forward & SiglipVisionEmbeddings.forward, #A LFU fi & 4RiLE%E,
patch embedding & unfold+matmul 42, I numpy/einops &&i, XEARMEREIRA
BIAZ R AR,

. test/registered/unit/models/test_paddleocr_vl_vision.py (#£3k B7p0s; 2K5| test; 3£
A test-coverage; 5 _VisionConfig, TextConfig, _grid_offsets, _packed_features) :
CPU BHNMIEIT BT EKFETE fpos KRS E LI E, BE 2x2 &3 permutation FEFANE.
batch A& M., M EREL LFU &£%&. conv 5 matmul B842%; H M XL a Bz &
MEMMEEF 5 GEMM It ENM AT RUEE LIS,



. test/registered/unit/models/test_paddleocr_vl_serving_defaults.py (3t BRIASFT; £
B test; KA test-coverage; 5 test_processor_opts_into_concurrency,
test_worker_count_stays_at_the_measured_optimum,
test_concurrency_opt_in_is_not_inherited_by_accident,
test_prefill_breakable_cuda_graph_is_allowlisted) : £ 51 refactor &R ER"H
serving BRIME: HEFF X XUMEBE PaddleOCRVLImageProcessor B 28 . worker
BETRAELNMEME 2. EERFFHRF. CUDA graph allowlist 5% 5 A7 %o

. test/registered/vim/test_paddleocr_vl_server.py (#i3k sgF|3MIR; 5| test; LR

test-coverage; 5 TestPaddleOCRVLServer, font, make_ocr_image_url, _ocr) : 3

B3 OpenAl AP JIK: A& OCR BIEThEE, WHARRTHHXKERRIEITEAIRAS

BESHE EXTEMRHEAENREZEXRIE,

python/sglang/srt/multimodal/processors/paddleocr_vim.py (iR EETAAIE; K5

source; 2R core-logic; &5 PaddleOCRVLImageProcessor) : it XA4 T FiALIE &
worker 3% : TEAFEEE L F B BR supports_mm_processor_concurrency. 2 N worker

5 16 A~ 10 442, FHFLE H200 SOMEERE YA, XE2FLREH D —DNRBAA,

python/sglang/srt/configs/model_config.py (1E3k MREE; 27| source; LR

data-contract; %5 multimodal_breakable_cuda_graph_supported_model_archs) : &

PaddleOCRVLForConditionalGeneration fuA

multimodal_breakable_cuda_graph_supported_model_archs R B &8, i ZHESEM

W& prefill CUDA graph; & batch T replay MMER#IEIE eager, H R EmSCA /

N=| B
/tbé/ﬁi o

python/sglang/srt/models/ernie4.py (#3k 8= EF; 25| source; EH data-contract

. 55 get_input_embeddings) : %2 Ernie4Model 3&trER get_input_embeddings 7

Sk, Bt PaddleOCR-VL EAM hasattr + types.MethodType BIEISHT, BT ALLiER

BORNRABE,

docs/src/snippets/configs/PaddlePaddle/paddleocr-vl.jsx (#3k ERZBRIA; 5| source

: A configuration) : cookbook EPEBELE: 0.9B/1.5/1.6 *£ZE[FE— config.json Frid—

/N recipe IRE=/1RA, # Page Resolution &8 --mm-process-config ¥4, H1&E

flags & B SN BB E S 5K,

. docs/cookbook/autoregressive/Baidu/PaddleOCR-VL.mdx (#3k C4%: 245 other; R
documentation; &5 render, parse) : ## PaddleOCR-VL 5% cookbook T, ®AER
ZHE. REEN (MoWERERA, HLHAE. CUDA graph. radix cache, tafaEnt
flags) 5 H200 SNEIRE, EXHEELXK,

- docs/docs/supported-models/multimodal_language_models.mdx (13 Z#F5|%; 25|

other; & documentation) : Z supported-models FA&F &2 PaddleOCR-VL (

0.9B/1.5/1.6) , #ETESHE prompt EIF. REF —trust-remote-code, BTFHEE X

R A E T,

XS build_packed_2d_position_ids, merge_patch_neighbourhoods,

interpolate_pos_encoding, fetch_position_embedding Ifu_cache, Projector.forward,
SiglipVisionEmbeddings.forward, encode_image, get_input_embeddings

X ERRRD By



test/registered/unit/models/test_paddleocr_vl_vision.py

CPU BB WA IEITHE fpod BESHELIAL, BE 2x2 3 permutation FEHME,
batch A&t (BRI LFU &7, conv 5 matmul BAE%; HBI5 KA AHIEIRESME
fIA8E 5 GEMM B R TFRAEE FREIE.

# ============ test/registered/unit/models/test_paddleocr_vl_vision.py ============
# MARAE DR — B F R RN E R D FFRIE

# merge BAEKIEREE, MM bit-exact; TEMFR—E N NEE GEMM &%

# —ANRRELBRERANF, RIKEER (fpod TMEARA 3e-14 AXIRE,

# BAR® BLAS 523: Apple silicon E#%, x86 EAR%) , permutation iz

# SEBERHA 1 NER, le-12 BERRE—EEITHIVMEE,
_GEMM_REORDER_RTOL = 1e-12

_GEMM_REORDER_ATOL = 1e-12

def test_projector_merge_permutation_is_exact():
"2x2 BHERBEFELAMEEE, FSHTERAAESE, "
torch.manual_seed(1)
projector = _build_projector()
packed = packed_features()
normed = projector.pre_norm(packed)

actual = merge_patch_neighbourhoods(normed, GRIDS, projector.merge_kernel_size)

# ZEMK rearrange LR BERRIEN SR
m1, m2 = projector.merge_kernel_size
expected = torch.cat(
[
rearrange(
normed|offset : offset +t * h * w],
"thplwp2)d->@Ethw) (p1 p2d)",
t=t,
h=h // m1,
pl=mT,
w=w // m2,
p2=m2,
)
for offset, (t, h, w) in zip(_grid_offsets(), GRIDS)
1.
dim=0,

assert actual.shape == expected.shape
# ABAEREE, A torch.equal BEELELER

assert torch.equal(actual, expected)

def test_projector_packed_merge_matches_per_image_reference():



""ITREH batch RPATNETEEBZZOHE (F GEMM EHEZE) . "™
torch.manual_seed(1)

projector = _build_projector()

packed = _packed_features()

actual = projector(packed, GRIDS)
expected = _reference_projector_output(projector, packed)

assert actual.shape == expected.shape
assert actual.shape[0] == sum(t * h * w for t, h, w in GRIDS) // 4
assert actual.shape[1] == _TextConfig.hidden_size
torch.testing.assert_close(
actual, expected, rtol=_GEMM_REORDER_RTOL, atol=_GEMM_REORDER_ATOL
)

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

TE XA TI TR AL IR S worker FF4& : TEALIREE L F A BR supports_mm_processor_concurrency.
2 > worker 5§ 16 AN 10 242, ML H200 STMEERE UL, XEHHEIEZHN S —NRBEA
o

# ============ python/sglang/srt/multimodal/processors/paddleocr_vim.py ============
class PaddleOCRVLImageProcessor(QwenVLImageProcessor):
models = [PaddleOCRVLForConditionalGeneration]

# XTI R E K B ERTAIEE T resize + normalize + patchify
# —EMEFAMERILTEYD, 2 worker RILERBHIFTE

# 1/ preprocess_time, GPU BIRtL ER%, XEFE worker HES,

# B AFNEELRE,

#

#3%2 MARES: H200 £ 32 BRI LM, 2 worker EEA shape L&R
# RIEREN 1 fo 4 (1080p T 6.72 -> 9.55 reqg/s, 4 worker RA 8.92;
# 360p T 512 token ¥ 22.38 -> 25.20, 4 worker 25.06) , #83it 2 F,
# B RBIEEITEE GPU prefill #ORBBRERK R, 83 7THINEEA

# RIS

auto_mm_processor_worker_num = 2

auto_mm_io_worker_num = 16

supports_mm_processor_concurrency = True

TR AL

PR RAEINKR reviewer 18, EEEAAE T T ZLAESMENEARE B MR-

1. worker ¥34M 4 BIEA 2, TR “Corrected the worker count from 4 to 2 ... two
won every shape while four was consistently worse: 1080p pages 6.72 — 9.55
reg/s at two, 8.92 at four; 360p pages with 512-token outputs 22.38 — 25.20 at

two, 25.06 at four, Past two workers, spreading request arrivals fragments the
GPU prefill batches faster than the extra CPU overlap pays for itself, ~



2. TS vLLM B9XtEE4E18, WIRR X “That figure does not hold up... it came
from a run of the worker=4 configuration (this PR later corrected to 2) with only
n=3 per arm., Re-measured with the configuration that actually shipped... 4
independent server instances x 3 reps = n=12 per arm... difference —0.009 (-0.1%)
, Welch t = -0.05, 95% CI [-0.386, +0.367] — straddles zero, ~

3. X cd06180 EERTHIMIREE: B’ GEMM L EMBERFAF, RMLEFRZ
BLAS {&%i#y (Apple silicon %, x86 R%F) . LMK 2x2 & H AEIFERE LR
fARE 5 RE AU 1e-12 BE", HBIE permutation HEREBHA 1| NER. FEKAR
BEIVEE,

« FETAIE worker M 4 (BIEA 2 (performance): worker $EHR 2 (383 90e24b2)

, A test_worker_count_stays_at_the_measured_optimum E0$T3EF7 E:R,

- BkE vLLM MfoFzEet b 4516 (performance): PR R B EMT%E/E vLLM, tafoFze4EIE
AR, BALFBRERNEE n=12 T HEFHE,

« BEMIR bit-exact M=, HFOAN merge ¥ + GEMM &£ (testing): X
cd06180 T&H#h: FTI test_projector_merge_permutation_is_exact, 3} E5F
test_projector_packed_merge_matches_per_image_reference MI&E E1& X,

R 5 B

« QG

1. BERTCES: ITE GEMM 5ZE GEMM RA)ffFRE, 4RKAA BLAS SZIURH
MER, REMBET 1010 BFEF 3K, EI|AXME. JRBE (FPE/INT8) =iz
ERTRRK; WAEMRAREE fpbd,

2. B LFU &7 : @ F&4E (h, w) BHREER,; XHRITEMEANSREREFEE,
BHEEEIRE dict, ZELBIFHRLZLMERBNIAE =,

3. 2/ allowlist & : multimodal_breakable_cuda_graph_supported_model_archs &
2F%%, BATEWRE batch T replay BAE3IEFHE eager, T AR AREIT ANEAE
;B RAH & refactor BREARE =GR, EFMEEMNFF,

4. BOMTAZE: FLTMAEBRIAFFE (2 worker + 16 10 £&42) , MBI E TR
CPU ¢48; EEMRFF 1 worker R5FM{E, RA PaddleOCR-VL EXF 3.

5. BILBLEZEME: —quantization MEEER no-op TRHEEARR, WAIREEWNEESEIZ T
REFBEAMBEK (FHAARNEE, FEVIWNE) .

6. BAZE: ernied.py FE get_input_embeddings BAXFEO T, EHFAEKIAE
hasattr TEMBRRA A, TARERE (YRILIER) . - ®mE: AP
PaddleOCR-VL 0.9B/1.5/1.6 (#£ER— config.json) B TTFT 4 2 /&, 32 BH X%
Bt 1.84 f&; 4hSUARHAER CUDA graph =23 40%; 5 vLLM 0.27.1 Xftb, 4afn
BN TEE 4% BERFFE (-0.1%, 95% Cl BBE) , BR TTFT k4 10%. A%
Ml: paddleocr_vl.py ¥R EHN (+229/-265) , vision tower MZEE LB A 241t
T8, EXEENHR grid ¥F + B D2H AP WTERAEN; REBETAERFX.
CUDA graph. quant JE=KIWAIEFFREZFNERE, AEBESERERMTIATLIR
PaddleOCR-VL ERAEK, BAM: FE T EEETEESEN fpbd 5135 “serving
allowlist SF "FIMIRER, FELL refactor HIRIPFIME; HEHEE (RERE.



n=12, BEEIKREIREW) EEHE . - ARFRD: ROUREBRIRAES , BUERM
BLAS ik £5% , ©F CUDA graph B2 BT E |, FLAFAERANTRE , ENERESRE
ZEIH R

KERIKZ

« PR #35006 [Diffusion] Reuse SRT Qwen vision and text modules: PaddleOCR-VL g4k
ERMPKE QwenVLImageProcessor, 3% worker BX 2 IER 5% qwen_v| ZbIE 2 B XXHY
1189 tradeoff; FAEKLEREURSK Qwen T ImED BB 1K A B9 8 A BR1Z,

« PR #35172 [Quantization] Extract shared checkpoint quant metadata resolver: 4~ PR
&8 T --quantization % PaddleOCR-VL &2k no-op W&, 5 ETEIEMATUIRERE]FE
FRE (35172/35174) BBIEH M—H,

« PR #35174 [Diffusion] Reuse shared checkpoint quant metadata resolver: 5 35172
EJR, UtBAEfLECEBERREIFLRSL; A PR 89 quant_config BB IZ6IEEE Z 9]
mZ—,



