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PHATHRE

« —AJiE: f@fb encoder CUDA graph #:0, &—iA\%EMH

< WEDME: EEEIR, Z PR ERTES RHESLNSHERE R X—RZORN# TR E
MIERAR, WITARETERT (98 vs &3F input/metadata) » XA vLLM £S5 CUDA

graph HlLIfnZ@M )RR ™ (RFC #38175) RAHE, HiBR T Tl 8 o RE 3
GPU 53

THRES B

PR JRT ViT & CUDA B RFC (#38175) MERR, RARITIE mm_kwargs (XA TH#
EMARTH IR grid_thw) FaFEiT&EEY buffers (40 rotary_pos_emb) 2FFfEA
forward K#, FRIIKSHREHRELZFMRB N EERRIMAR—EK, HE JAX miFiHE
grid_thw BEMILERERIF, &N PR EEBEXREHAMAREHRMAZ values F8#, f#
encoder_cudagraph_forward REURE EItEMAX A, =AF OB ZIFFE Mg 2
BEEBEITERAE,

LI AE

1. 2—33E4HM (encoder_cudagraph_defs.py) : ¥ EncoderCudaGraphCapturelnputs
#1 EncoderCudaGraphReplayBuffers 8 mm_kwargs + buffers FE &3 HE—H
values FE& (LA A dict[str, torch.Tensor]) ; M EncoderCudaGraphConfig #/F&
input_key_by_modality, %% pixel_values SHIANEEMA buffer_keys.,

2. AL EH3E (encoder_cudagraph.py) : #& BudgetGraphMetadata #& 3
input_buffer fo metadata_buffers A% —8 input_buffers Fi; &K
_capture_budget_graph A%, BE#MER capture_inputs.values Bllz& CUDA E#a
BudgetGraphMetadata, ~BXSHMHEFKX,

3. AEEKRE (encoder_cudagraph.py _run_budget graph) : ¥EREREALSEE AN
input_buffer 8 metadata_buffers By TG AL —FHHE XN input_buffers, F|H
padding_logics 34TSR I EL BT B3R 78 6

4. MRERE (qwen2_vl.py, qwen2_5 vl.py, gwen3_vl.py, step3_vl.py) : F&ERH
encoder_cudagraph_forward &4 M (mm_kwargs, buffers) XA (values), FERIKAZP
¥ pixel_values M values Hi#EH, FRABFIEAN encoder_metadata LR LA ET; R
FEEK prepare_encoder_cudagraph_capture_inputs #m
prepare_encoder_cudagraph_replay_buffers 3R E % —# values,



5. M55 : E# test_encoder_cudagraph.py F# mock R fokr = U LEHED; &
£ 7 Qwen2-VL ¥ buffer_keys B§—IH E 1% (pixel_values F1 rotary_pos_emb_cos
WHEIFEERENTRFE) , HRERINESLE,

REEF:

« vlim/v1/worker/encoder_cudagraph.py (#£3k CUDA BEE; 25| source; H£H
core-logic; 5 BudgetGraphMetadata, EncoderCudaGraphManager,
_capture_budget_graph, _run_budget graph) : OB, Z%— input_buffer fn
metadata_buffers A input_buffers, falft capture/replay Hite
vlim/v1/worker/encoder_cudagraph_defs.py (13 $3E324; 25| source; LA
dependency-wiring; %5 EncoderCudaGraphCapturelnputs,
EncoderCudaGraphReplayBuffers, EncoderCudaGraphConfig) : &X
EncoderCudaGraphCapturelnputs/ReplayBuffers S#k3E4EH, K
input_key_by_modality

vllm/model_executor/models/qwen2_vl.py (13 ERER; 25| source; LR
data-contract; 5 encoder_cudagraph_forward,

prepare_encoder_cudagraph_capture_inputs,
prepare_encoder_cudagraph_replay_buffers, get_encoder_cudagraph_config) : #&#!
EBL, 18PK encoder_cudagraph forward &30, 8£ buffer_keys $5 1%
vllm/model_executor/models/qwen2_5 vl.py (#ik #RIERL; 35| source; £KH
data-contract; %5 encoder_cudagraph_forward,

prepare_encoder_cudagraph_capture_inputs,
prepare_encoder_cudagraph_replay_buffers, get_encoder_cudagraph_config) : f&#&
iEfe, RLE

vlim/model_executor/models/qwen3_vl.py (#3k tERIERD; 25| source; EH
data-contract; % encoder_cudagraph_forward,
prepare_encoder_cudagraph_capture_inputs,

prepare_encoder_cudagraph_replay_buffers, get_encoder_cudagraph_config) : #&=#&!
Gk, BREFESELI

vlim/model_executor/models/step3_vl.py ({&3k #ERER; 25| source; LR
data-contract; 5 encoder_cudagraph_forward,

prepare_encoder_cudagraph_capture_inputs,
prepare_encoder_cudagraph_replay_buffers, get_encoder_cudagraph_config) : #&#!
1A, Step3-VL ZAEER

tests/vl/cudagraph/test_encoder_cudagraph.py (#3k ik ; K5 test; £KH
test-coverage; {45 test video_model _config_has_both_modalities) : MR X, FE#H
mock A Folk & DA L ECHTHE O

vllm/model_executor/models/interfaces.py (##k 0 ; 25| source; £

data-contract) : EOXMH, BRTAERZER import

X845 BudgetGraphMetadata, EncoderCudaGraphManager,
EncoderCudaGraphCapturelnputs, EncoderCudaGraphReplayBuffers,

_capture_budget_graph, _run_budget_graph, encoder_cudagraph_forward,



prepare_encoder_cudagraph_capture_inputs, prepare_encoder_cudagraph_replay_buffer
s, get_encoder_cudagraph_config

KR Fr B]

vlim/v1/worker/encoder_cudagraph.py

BAOEIEE, 4— input_buffer fo metadata_buffers 7 input_buffers, f&ift
capture/replay #iE

@dataclass
class BudgetGraphMetadata:
" ANE T B CUDA B o#dR.

CUDA EERifE:

* BRI EAFH input_buffers (B3 pixel_values fufrf midE) £ 43| EHERNEZE P X
* EKAE

* M output_buffer iZER Jmhd 28 4

token_budget: int

max_batch_size: int

max_frames_per_batch: int

graph: torch.cuda.CUDAGraph

#t FTAEEARERMNEFNESTX, ©HF T EXEH input_buffer + metadata_buffers
input_buffers: dict[str, torch.Tensor]

output_buffer: torch.Tensor

class EncoderCudaGraphManager:

def capture_budget_graph(self, token_budget: int):
capture_inputs = self.model.prepare_encoder_cudagraph_capture_inputs(
token_budget, self.max_batch_size, self.max_frames_per_batch,
self.device, self.dtype)
values = capture_inputs.values # %— values F#, &2 pixel_values #aT%3E

with torch.inference_mode():
output = self.model.encoder_cudagraph_forward({**values})
output_buffer = torch.empty_like(output)

graph = torch.cuda.CUDAGraph()

with torch.inference_mode(), torch.cuda.graph(graph):
output = self.model.encoder_cudagraph_forward({**values})
output_buffer.copy_(output)

# FEEZEABTE input_buffer £1 metadata_buffers, Z—A input_buffers
self.budget_graphs[token_budget] = BudgetGraphMetadata(
token_budget=token_budget,
max_batch_size=self.max_batch_size,
max_frames_per_batch=self.max_frames_per_batch,



graph=graph,
input_buffers=values, # AR
output_buffer=output_buffer,

)

vliim/model_executor/models/qwen3_vl.py
HARER, BRFESELI

def encoder_cudagraph_forward(

self,

values: dict[str, torch.Tensor], # %— & pixel_values fafrA 7Tk dE
) -> torch.Tensor:

# M values Hi#H—A pixel_values fEAMBHAN, FIRILLIEAN encoder_metadata
pixel_values = values.pop("pixel_values")

metadata = values # F|REELN rotary_pos_emb_cos, cu_seglens Z¥LA T Ek3E
# EREZM mm_kwargs fo buffers 2FIIRE, IEZL—LRLIE

return self.visual(pixel_values, None, encoder_metadata=metadata)

BaEE LR

depthfirst-app[bot]: Qwen2-VL # buffer_keys H#& '
pixel_valuesrotary_pos_emb_cos' #fE %1%, FIK pixel_values BEZ T3, ERNASE
¥, FREE R ERHKIENE, (B8%5) IsotrOpy: X TEELSAMRIMAKEN VIT (
% DeepSeek OCR H coupled vision towers) , {XFEEA pixel_values ¥ = R 4538 F
, BRNRUTTREFE#—F Y K. wdhongtw: FIABRMRR, RERGERTE, &L
XHAEHFFABMAE values WITH HE, BRSO E input fo metadata B9E 2%,
shen-shanshanfao IsotrOpy s &L AE, AN EM B ERA T AW E T £,

« Qwen2-VL buffer_keys #5517 7 RES R K FIEM & (correctness): 1EEHIAFEE
, KFRELNH

« B/ pixel_values MIATZBEFTEZ L MU KER VIT (W DeepSeek OCR) (design): £
FARAFRXAEGH inputs A RIEAITH, ERTREEH —FRH

« EERN¥ metadata 5 input BERERRBEHFX (design): XA%— values HE, &b
o

R 5 B

- RS

1. BEREBIBHENRE (BEE) © Qwen2-VL ¥F buffer_keys B 5 #Hi2 F3K
pixel_values P XEERE AW EH, FERAM—RIEROERIBEHE, ZRBEBEERL
IRA L,

2. AANARE: HARHEFTAEMASHNE— dict, ¥TEEZANRTESHMIKEN
ViT (40 DeepSeek OCR MZ M E) WRELZEEXY, KRRFEY &

3.MRBZRR: MRXEBEET Qwen A5 ViT (Qwen2/2.5/3-VL) , RIGIEHAmZEH (
fn CLIP, SigLIP. LLaVA) , #ERIXK.



4, MEHREM: BEOTEZRFA B EX SupportsEncoderCudaGraph SZ3LFE 25 B 31,
TN mFER. - W BEFHAERBHA encoder CUDA graph 89 v1 ZESER
(Qwen2/2.5/3-VL. Step3-VL) . AP TLR&N, ThREEMAMLRE, HEOAEMLEETE
SR RA, A TPU 3 GPU BB RS AR —MIERE T Ak, BARRETEH
RAEARREIN values HEOAE, - NRtrid: BERHBEFRBERRE , RiTERAE
RAELDBIE , MRBEZRR Qwen ER | REHED B R )E RSN

KRR EE

« PR #38175 [RFC]: Support ViT Full CUDA Graph (Tracker): A& PR &i% RFC #HEIK
SMA T, SEEMEOUERLRIFS CUDA B

« PR #35963 [MM] Standardize model computation description for static graph
capture: PR body $#& &% PR A& T 88 5E MR, A PR R & FIREED

+ PR #41234 Merge logic from both graph tracing and eager mode (approximate): PR
body 3|4 PR B 5 #41234 WK, 5 #41234 AECEEB LR



