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- —A)iE: SHMEZESRBE GPU<->CPU R A, B 8 MER
- EEME: EEEE, AENNESESREEMMA. encoder CUDA Graph = MRV2 18
X IEHA. (EEEXTHRITARE: A keep_on_cpu EFEREAERX S host-only $%3E;
A host 3gRHES (max(h,w). split_sizes) JEFR D2H M= ; A async_tensor_h2d %

— H2D staging X, BIXENEXT keye. glma_1v WENDMRE R, FAESEITER

LI F RERAXEERERN,

THRES B

PR body BAHULEASIIL: LS EEEZE LA KE blocking B9 H2D fE4fniR&iE (404
CPU KERI|ZEKE. I host £kIBEK device TKEJE XL Python int EE) , &4 EH
E—X GPU<->CPU [#, head_ref A avoid-gpu-syncs-4, iiBAXE AF|{LIESEFE @S,
BfrEit R EKEZ (AHE encoder CUDA Graph 33k / Eka ) FABHIARRES .

SCELHFAR
AT 4 AMERIFARSI.

1. host #k#E staging FJEFEZEAL: keye.py 5 paddleocr vl.py 8§ process_image_input /
_process_video_embeds / encode_image #, % torch.concat(...).to(device) BXA
non_blocking=True, & cu_seqglens M torch.tensor(...).to(device) BX A
async_tensor_h2d; ernie45_vl.py B rot_pos _emb ¥E rotary pos_emb_full[pos_ids] &I
J6Xt pos_ids 8 non_blocking &% (RkZH CPU KERIEEKE) |
fwd_placeholder BFANS numpy #ZHB slice R5|K&E async_tensor_h2d;
flash_linear_attention 8y prepare_chunk_indices Xt chunk & 35| &0
non_blocking=True,

2. host IR RS BMREKEEZE: keye.py 5 paddleocr_vl.py 89 encoder forward &
max_grid_size = pids.max() + 1 &R max(max(h, w) for ...) (grid £ host 3R B240) ,
FIMHE IO MEERIEL cu_seqglens[i] B8R A image_grid_thw BT E split_sizes &
split; glm4_1v.py B9 Embeddings.forward B np.asarray + np.repeat £ host 3#&EFF
target_h/target w, BMRZFE image_shapesli, 1].repeat(lengths[i]) BI4EFS cato

3. UM Z RIKE / tnEME: diffusion_gemma.py B repeat_interleave £
output_size=int(valid_canvas_len_np.sum()) #HRE FEE repeats, add_request B



prompt_len BAEEXA fill (); flash_linear_attention By prepare_chunk_offsets H
new_zeros(1) B new_tensor([0]), #% host list FRHANKEMERLZ,

4. FEYR keep_on_cpu EZ): ultravox.py B9 audio_lens. interns1.py B
image_num_patches / video_num_patches. phidmm.py BJ image_sizes 32X A
MultiModalFieldConfig.batched(..., keep_on_cpu=True), EACAIEERMR AT
Python & shape it&, REEIHEE,

5. MEREE: AREA TGS BAEMMNER M, SEMERBEIAERE)INR (keye.
glm4_1v. ernie45 vl EHEEGNR)

R

« vlim/model_executor/models/keye.py (#£3k Mo 4mALes; 25| source; EAR! core-logic

. &5 KeyeSiglipEncoder.forward, KeyeSiglipVisionTransformer.forward,

_process_image_input, _process_video_embeds) : A PR &#Z/SHIKEIXF: image 5

video X E&12HY position ids / cu_seqglens / sample indices £&RB&X A non-blocking Bk

async_tensor_h2d, #eiEFRA/INM pids.max() XA host 3% max(h, w), B2 KA
host 3% split_sizes, E=LXMERNE PRI,
vlim/model_executor/models/gim4_1v.py (1&3R ML EE; L 5| source; £R
core-logic; &5 Embeddings.forward, pos_embeds_interpolate) : Bzh&g&A (+18/-37)
: Embeddings.forward F R %Xt lengths/image_shapes % &ttt BZEE repeat

BIPEER, A& numpy host 3mRIT + #OR async_tensor_h2d B, BEEMAEMHIMHZEIE

BARE (image_shapes FRHEEHERE) .

vlim/model_executor/models/paddleocr_vl.py (#i3k M35 ; K% source; LA

core-logic; &% SiglipEncoder.forward, encode_image) : ¥ keye W3 45D 2 B3 N

, NATZAeHERN=EM (hon-blocking staging. host 3% max_grid_size.

split_sizes) , BENE AORRME XS,

vllm/model_executor/models/ernie45 vl.py (iR WAL EE; K5 source; FEH

core-logic; 5 rot_pos_emb, prepare_encoder_metadata, fwd_placeholder) : 1887

rot_pos_emb FH CPU KERI|ZEKENFEARNREN, cu_seqglens 5 resampler BIFHA
numpy slice R5| & async_tensor_h2d,

« vlim/third_party/flash_linear_attention/ops/index.py (13t &KMXE A KB infra; £
A infrastructure; &5 prepare_chunk_indices, prepare_chunk_offsets) : E=F&F
EERENREY &FE: chunk &RE|%&M non_blocking, new_zeros(1) &R
new_tensor([0]) # % host list staging.

« vlilm/model_executor/models/diffusion_gemma.py ({E3k ¥ 8ER; 35| source; R
core-logic; &5 add_request, call) : repeat_interleave B &A1& output_size &% E
repeats, prompt_len BAEEA fill_(), BMEKRITE / KERI R HRESRSE,

« vllm/model_executor/models/interns1.py ({#£3k &SN ; 25| source; FEH
configuration; &5 _get_mm_fields_config) : image/video num_patches #rit
keep_on_cpu=True, 5 internvl $RkiF—, BMFERAEH host-only 2.

« vllm/model_executor/models/phi4mm.py (1R Z SN ; £5| source; £R
configuration; &5 _get_mm_fields_config) : image_sizes FriC keep_on_cpu=True,
BEERAEEBRMRIZE) Python & shape &,



« vllm/model_executor/models/ultravox.py ({#&3k SHmILEE; 25| source; EH
configuration; &% get_mm_fields_config) : audio_lens #xid keep_on_cpu=True, &
EEMRILE attention metadata B9 host 3HHIA,

X5 KeyeSiglipEncoder.forward, KeyeSiglipVisionTransformer.forward,
KeyeVisionModel._process_image_input, KeyeVisionModel._process_video_embeds,
GIm4PositionalEncoding.forward, Glm4VisionTransformer.pos_embeds_interpolate,
SiglipEncoder.forward, PaddleOCRVLModel.encode_image,
Ernie45SiglipEncoder.rot_pos_emb, Ernie45SiglipEncoder.prepare_encoder_metadata,
Ernie45TemporalFusion.fwd_placeholder, DiffusionScheduler.add_request,
DiffusionSampler.call, prepare_chunk_indices, prepare_chunk_offsets,
Interns1Model._get_mm_fields_config, Phi4MMModel._get_mm_fields_config,
UltravoxProcessor._get_mm_fields_config

KPR R B
vlim/model_executor/models/keye.py

AN PR BB X : image 5 video X E&412HY position ids / cu_seqglens / sample
indices £%FEXA non-blocking 2 async_tensor_h2d, #Ei& A/ pids.max() XA host
3 max(h, w), BHYIA KA host 3% split_sizes, B=LAARERBIE PRI,

# KeyeSiglipEncoder.forward F2R: 3L E Jmid R8I K/INKA host RIS,
# pids 228 & image_grid_thw 8 h/w A8, max(h, w) ®tEHE T ER,

# AL REEZERBMNREKE pids.max() E—/ME (—X D2H RAF) ,

pids = torch.stack([height_position_ids, width_position_ids], dim=-1)
max_grid_size = max(max(h, w) for _, h, w in flatten_image_grid_thw)
rope_emb_max_grid = self.rotary_pos_emb(max_grid_size)

rope_emb = rope_emb_max_grid[pids].flatten(1)

rope_emb = rope_emb.repeat(1, 2)

rope_emb = (rope_emb.cos(), rope_emb.sin())

# KeyeSiglipVisionTransformer.forward E3f: #1454 E N RBENMLIRE
# 5KE cu_seglens[i] (start/end & D2H i&E) , f2ZA host i#
# image_grid_thw BE3EHE split_sizes, —HFEARNTER—MEE (cu_seglens
# EZRAE t*h*w BEMNA) |, FTAXANBREEB X LEEN,
last_hidden_state = self.post_layernorm(last_hidden_state)
if cu_seqglens is None:

raise ValueError('cu_seqglens cannot be None for '

'SiglipVisionTransformer output processing.')

split_sizes = [

int(np.prod(thw)) for thw in self.encoder.flatten_list(image_grid_thw)
]
return [

tensor.squeeze(0) for tensor in last_hidden_state.split(split_sizes, dim=1)

]

# _process_image_input BER: host ##H4FHY metadata F—&



# pinned + non-blocking staging, &RERIABIFEE H2D #1,

siglip_position_ids = torch.concat(siglip_position_ids, dim=0).to(
pixel_values.device, non_blocking=True

)

cu_seqlens = async_tensor_h2d(
cu_seqglens, dtype=torch.int32, device=pixel_values.device

)

sample_indices = torch.concat(sample_indices, dim=0).to(
pixel_values.device, non_blocking=True

)

vliim/model_executor/models/glm4_1v.py

el A (+18/-37) : Embeddings.forward ® R %Xt lengths/image_shapes MR &1L H#
JEBZE repeat BIJEEF, # numpy host 3REBIF + #OR async_tensor_h2d &R, BLRMAE
AL B HIBERAFEE (image_shapes RHEZEHRE) .

# Embeddings.forward B3 : lengths 5 image_shapes #}2Z host 3%
# CGARFTEFRBRENIERK device KE) , FrE host EEHEA numpy
# BIF, B— KM async_tensor_h2d B %; HZIEXRE
# image_shapesli, 1].repeat(lengths[i]) & cat, EEiEFREE
# lengths[i] # AT Python fEERE 3R &% E,
# BAEFHAT TS GPU 2R B|2ER image shapes, T HREEIEER,
shapes_np = np.asarray(image_shapes)
shape_idx = np.arange(len(lengths)) % shapes_np.shape[0]
target_h = async_tensor_h2d(
np.repeat(shapes_np[shape_idx, 1], lengths),
device=device,
dtype=torch.float32,
)
target_w = async_tensor_h2d(
np.repeat(shapes_np[shape_idx, 2], lengths),
device=device,
dtype=torch.float32,

# )3—1LAFR: target B non-blocking A R F|AR &M,

# async_tensor_h2d RIFSIRIEHBIE A E B#HITEEITHE,
norm_w = ((w_coords + 0.5) / target_ w) * 2 - 1

norm_h = ((h_coords + 0.5) / target_h) * 2 - 1

vlim/third_party/flash_linear_attention/ops/index.py

F_AETERENRY SEIE: chunk &31%&M0 non_blocking, new_zeros(1) &%
new_tensor([0]) # % host list staging.

# ops/index.py BER: chunk &5 KR host SgMERRE, A
# non_blocking fFE% %, #eltbT H2D FH .
chunk_indices = torch.stack([indices.eq(0).cumsum(0) - 1, indices], 1)
return chunk_indices.to(
device=cu_seglens.device, dtype=cu_seqglens.dtype, non_blocking=True



# ABARREK: A new_zeros(1) M new_tensor([0]), #HLFXIC host
# list SINKEMERRAZ,
return torch.cat(
[cu_seglens.new_zeros(1),
triton.cdiv(prepare_lens(cu_seglens), chunk_size)]
).cumsum(-1)

A

PR 2 A LB MMF ARITE: WoosukKwon E3E approve BB Ti¥it; claude[bot] A PR
k8 fork MBkiL B review (#BRTEX @claude review %) ., 2 % issue IR A CI
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R 58
o NS

1. CEENRESZ: 9 NXOTF 8 NEEAVRLERZ, TXRMRETE, THENMERH
WABEMENINE, FERIDRENFRE,

2. glm4_1v 89 numpy EHM: np.asarray(image_shapes) £3K image_shapes 2K
= 33E (o [[t, h, w]]) , |BZBEX device IKE /CPU list #3#kZE; TRAFTIEN
FHREE (WZFFK) , shape_idx BIES np.repeat BB X E S IBFAEIFZRIMZA,
data parallel T8 cycling ZEMERIFEM,

3. keye/paddleocr_vl By split_sizes &% : #FEMRIK image_grid_thw 5k &
cu_seglens THEXTRL (split_sizes ZFEFFF|KE) , —E encoder metadata HIL
padding B batch XA#R—K, split KBRS ; WANRBEAZE cu_seglens HE—
host list #2E, NRREEESFE R,

4. non_blocking 8 pinned #&#: non_blocking=True ZEJRIIELTF pinned memory Bt
FTEIERW, async_tensor_h2d NIPWALIEIZIBENX ; EEALRE CPU 3KE / 5%k, I
HRERM AR S (REEIKREITI) o

5. diffusion_gemma B4 output_size: output_size=int(valid_canvas_len_np.sum()) &%
5 repeat BFKE—3K, TN repeat_interleave £REEHZ LB RE R YRIAEHE
JRTF valid_canvas_len_np, —EMAERIE, - ®W: AP / M 2ESER (BA.
M. T BRI EESREMRBDETIR GPU<->CPU [, XtYmidEEiRE Hnt
AIEMEPM, LHE encoder CUDA Graph HREEBARTKEEHRAE; T API &
. TRAPITRATAZN. 2% BRRILEIE eager § graph B2 LWRED 8B E,
BN host 3% shape WWH 5 RERIKELMORE, HN: BT EELESER RS B
AR LI ——R AT host HEHFEARC keep_on_cpu=True. host FZIRFE host #
g, BiR&E %% async_tensor_h2d, ®mE EXREFETAENE, BTHRXK
B E MR . - NFEFRE: TEEMRES , B 8 MERSEMHERFE |, (KK



Host/Device #IERA , MORILERIRETE

KRR EE

« PR #49852 [MRV2] [Multimodal] Enable encoder cuda graph for model runner v2: E—
Y njhill (9SSR EMETA: K vl RIBEREH CUDA Graph HESEK; &
PR ERIZA A T —H— MR w12 L8 GPU<->CPU [, BRI ERERREE
EV &



