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« —A]1E: MRV2 ZESHEEBHA CUDA Graph 3RS YT

- WESME: EEKFIL, EAF encoder_runner.py BIXERIZELERZ T,
model_states/interface.py ¥ manager &4 #AS 1 1#85%&4, U& model_runner.py ¥
encoder/decoder ¥REMNERRAE, BT XTRLBHRKRETSWSE dummy LoRA £
T, UK is_captured IRSHEBREZEH R THITA

THRES B

MRV2 £ vLLM v1 89#7— GPU model runner 224y, ILRTZRAD 2R AT R AEE F
embed_multimodal A, T8 AL EEREN CUDA Graph B8, SEBRNF A7
BEHEAREN kernel Bt . PR body B purpose BA#AN "Enable encoder cuda graph
on model runner v2"', BRxh¥ MRV2 %589 graph 1LEEA, (EH 5/ BHIREN T,

LI RE

1. BEEMES |1 £ viim/v1/worker/gpu/model_states/interface.py #J
ModelState.__init__ %, 3|\ supports_encoder_cudagraph 30 ¥|kr5
cast(SupportsEncoderCudaGraph), %45%E [JE enforce_eager + BCE
cudagraph_mm_encoder + 18 ¥ #FmiL L& | B2 EncoderCudaGraphManager, 3F
FEHFEN EncoderRunner; &NA None, ZK#E [REBA] BHEH AEPRAEARS
B, X_LEE ModelRunner %8,

2. M ERHITHOR: & vliim/vl/worker/gpu/mm/encoder_runner.py #, EncoderRunner
13 cudagraph_manager 35 has_cudagraph()/capture()/clear() 7 3%:;
execute_mm_encoder W% modality 2°4/5, # manager B3@3X (is_captured()) B %
#iZ modality, M{LZEZE cg_manager.execute(mm_kwargs_batch), 7 N E:R 3|
self.model.embed_multimodal, E3RFXRIET eager BARKIBRARITHZELRE,

3. HRBHARR: 7 vlim/v1/worker/gpu/model_runner.py 8 capture_model ¥, J§REL
B —pf cudagraph_manager.needs_capture() #|¥i#Fo R capture_encoder 5
capture_decoder MMM &, HE maybe_setup_dummy_loras £ XA LB K RD
L EERMAAE: Pt HERRIRT cudagraph_mm_encoder 5 cudagraph_mode BN
BLE., shutdown T3t X FLESHANERIRSEAR encoder_runner.clear() B E 3R,

4. FIRRASEW: & viim/vl/worker/encoder_cudagraph.py F#3& is_captured(), X
graph_pool & A None X2 & BA ERIHIREM, HEHATERIZ ML T 845 H ¥,



5. MREEERE: & PR RITFESMSBNIRXMH, PR body 5 H
tests/models/multimodal/generation/test_vit_cudagraph.py 38iE; ThEEFF X AR FEE
F 8 cudagraph_mm_encoder, FHEIE eager AR 5 B & 35 4mAD 28 B 3 IR AT A4 3K

REEF:

« vlim/v1/worker/gpu/mm/encoder_runner.py (i w52 ; 35| source; £H
core-logic; &5 has_cudagraph, capture, clear, execute_mm_encoder) : BT RE
ME—AZ S FTE cudagraph_manager 235 has_cudagraph/capture/clear 3%, 1
execute_mm_encoder 523, CUDA Graph #4T5 embed_multimodal EERXXEEIZ, =2
AR Th BE & 3 B % B S

« vlim/v1/worker/gpu/model_runner.py (#ik #A3R4T; K5 source; A data-contract
. &5 capture_model, shutdown) : #IKEHEETE&IZ: capture_model ¥
encoder/decoder IRFMMAMMIAEN HE, shutdown x4 2 RIAEIE, HiFE
REThEE R T TE RS RAF M B IE 78 4 3K

« vlim/v1/worker/gpu/model_states/interface.py (#Ek BRRA; KB source; £
data-contract; 5 ModelState.init) : ¥)IBVA5714&F: ModelState.__init_ JRE
EncoderCudaGraphManager =& B|ZHEAN EncoderRunner, ZEIhEEFF X Y& FI8H| &
, BMPTAR £ ESERB R,

« vlim/v1/worker/encoder_cudagraph.py (3t w525 ; 5| source; FE A core-logic;
5 is_captured) : #3E is_captured() WRSEW, HBUTERABAHMET ERRIT, 2K
RSB ZAE,

XS EncoderRunner.has_cudagraph, EncoderRunner.capture,
EncoderRunner.clear, EncoderRunner.execute_mm_encoder,
ModelRunner.capture_model, ModelRunner.shutdown, ModelState.init,
EncoderCudaGraphManager.is_captured

KR BR

vlim/v1/worker/gpu/mm/encoder_runner.py

PUT D RBIE—RS . F3E cudagraph_manager £#5 has_cudagraph/capture/clear 7
3%, FTE execute_mm_encoder #1523, CUDA Graph $#4T5 embed_multimodal [E3& X E&12
, BAURINRETEHL A X B M,

@torch.inference_model()
def execute_mm_encoder(
self, mm_kwargs: list[tuple[str, MultiModalKwargsItem]]
) -> list[torch.Tensor]:
encoder_outputs: list[torch.Tensor] = []
for modality, num_items, mm_kwargs_batch in group_and_batch_mm_kwargs(
mm_kwargs, device=self.device, pin_memory=PIN_MEMORY
):
# AEZIR CUDA Graph $#4TEE{R: 1XH manager B4R A X #F Y AT modality
B E E AT,
# BN EBRE|E M embed_multimodal, RiE eager B ARG RATAFRIF—K,
cg_manager = self.cudagraph_manager



cudagraph_output = (
cg_manager.execute(mm_kwargs_batch)
if cg_manager is not None
and cg_manager.is_captured()
and cg_manager.supports_modality(modality)
else None
)
batch_outputs = (
cudagraph_output
if cudagraph_output is not None
else self.model.embed_multimodal (**mm_kwargs_batch)
)
sanity_check_mm_encoder_outputs(batch_outputs, expected_num_items=num_items)
encoder_outputs.extend(batch_outputs)
return encoder_outputs

@torch.inference_mode()

def capture(self) -> None:
""¥& graph_capture L F X HEHEHRmLE CUDA Graph, "
manager = self.cudagraph_manager
assert manager is not None

# graph_capture #EIATRETHEBRLTX;

# graph_pool_handle JREF & KA FEM, FiREHEAEMMITE A,
from vlim.distributed.parallel_state import graph_capture

from vlim.platforms import current_platform

with graph_capture(device=self.device):
manager.capture(graph_pool=current_platform.graph_pool_handle())
torch.accelerator.synchronize()

def clear(self) -> None:
"Ik ImED EE CUDA Groaph, BRZABELAZHF. "
if self.cudagraph_manager is not None:
self.cudagraph_manager.clear()

vlim/v1/worker/gpu/model_runner.py

HIRRHEIRIR: capture_model ¥ encoder/decoder FIRFAARFEF AT HE,
shutdown 3EANX AL B8 R RETE, BEIERENGERETER S XM IER £ K,

@torch.inference_model()
def capture_model(self) -> int:
if self.is_encoder_only:
return 0

assert self.cudagraph_manager is not None

# AL AR B IR AR B L

# AR EERER L mm MABE# 3 cudagraph_manager;
# RRAL 2 H cudagraph_manager.needs_capture() RZE,



capture_encoder = (
self.model_state.supports_mm_inputs
and self.model_state.encoder_runner.has_cudagraph()
)
capture_decoder = self.cudagraph_manager.needs_capture()
if not capture_encoder and not capture_decoder:
logger.warning(
"Skipping encoder and decoder CUDA graph capture. To enable "
"encoder capture, ensure “cudagraph_mm_encoder” is enabled; "
"to enable decoder capture, ensure “cudagraph_mode” is not "NONE"."

)

return O

compilation_counter.num_gpu_runner_capture_triggers += 1
# AL IR e THBE R, £—KE dummy LoRA E XA,
# Ha R IR A B IR E RS — K
with self.maybe_setup_dummy_loras(self.lora_config):
if capture_encoder:
self.model_state.encoder_runner.capture()

if capture_decoder:
self.cudagraph_manager.capture(
self.model,
self.model_state,
self.input_buffers,
self.intermediate_tensors,
self.block_tables,
self.attn_groups,
self.kv_cache_config,
has_lora=self.lora_config is not None,
use_aux_hidden_state_outputs=self.use_aux_hidden_state_outputs,
lora_capture_hook=create_lora_capture_hook(self.lora_config, self),
)
if self.speculator is not None:
self.speculator.capture()
# BiE NI SFARRD BRI S BRFRAE .

return cuda_graph_size

vlim/v1/worker/gpu/model_states/interface.py

FIETA5 148 ModelState. _init_ JRE EncoderCudaGraphManager & S22 H5EAN
EncoderRunner, ZIhEEF XBEFIEH &, BHWMFTA ZESER AL ERRZ,

if encoder_cache is not None:
# mEDEE CUDA Graph REEZALFRM#HEN A :
# 1. 3k eager #ER; 2. B&E cudagraph_mm_encoder; 3. ¥ EBH supports_encoder_
cudagraph,
enable_encoder_cuda_graph = (
not self.model_config.enforce_eager
and vlim_config.compilation_config.cudagraph_mm_encoder



and supports_encoder_cudagraph(model)
)
cudagraph_manager = (
EncoderCudaGraphManager(
vlim_config=vlim_config,
device=device,
dtype=self.dtype,
model=cast(SupportsEncoderCudaGraph, model),
)
if enable_encoder_cuda_graph
else None

self.encoder_cache = encoder_cache
observability_config = vlim_config.observability_config
self.encoder_runner = EncoderRunner(
model=self.model,
max_num_tokens=self.max_num_tokens,
hidden_size=self.inputs_embeds_size,
encoder_cache=encoder_cache,
dtype=self.dtype,
device=self.device,
cudagraph_manager=cudagraph_manager,
enable_timing=bool(
observability_config
and observability_config.enable_mm_processor_stats

)

W B

« BT HAERREE (model_runner.py:855) : shen-shanshan 34 R B ERIER
cudagraph_mode, R [EB#%EA encoder 5 decoder MEH KL IsotrOpy & commit
40f48ef HREMSGIK, BRABIIET cudagraph_mm_encoder 5 cudagraph_mode,

. is_captured() & AA R (encoder_runner.py:153) : shen-shanshan L&A
step MR FIAA is_captured() IAFUMRA, BRXEHFEFE,; [sotrOpy BREKAKRE
graph_pool Z2E B, mALZIMA—RX None thix, FrHH AR,

« BIK%1L: shen-shanshan &% H APPROVED (LGTM) , BIAMNTIBE&AEH L resolved
KR
- capture_model HEXREZE encoder HIKRELE (documentation): IsotrOpy £ commit

40f48ef FEFHZR, 2ARTANELE,
. execute_mm_encoder &3} A is_captured() 89744 (performance): IsotrOpy K B
BRE graph_pool EEAK, &K is_captured() X fi—>k None bk, FF44+ R EL,

R 5 B

- Rfa:



« PUTERIZEIVANREE: encoder_runner.execute_mm_encoder #3¢ CUDA Graph &%,
# EH#HIREY token budget § ESZMAMAR AR LE, FIKF
EncoderCudaGraphManager NERHY padding sk EIR AR ; RTS8 XEEIR,
sanity_check_mm_encoder_outputs REEFEBIKER—K, TEEBAREIE,

. capture MMEXE > FF44: EncoderRunner.capture ¥ 88
torch.accelerator.synchronize(), 5 PR#43107 IEEH#HE GPU<->CPU R# EFE
HEGFEKA; HRAFMEM, FRAR,

« shutdown JE¥F : model_runner.shutdown $ 1 free_before_shutdown Z Eii&H
encoder_runner.clear(), FEFREGELRE L GARFTERINKY, THEIIAXZE
ZEY3,

MERBEERD . K PR RFBENRA XM, EVIKEEA test_vit_cudagraph.py; 1185
#484& (enforce_eager / cudagraph_mm_encoder / supports_encoder_cudagraph)

BERE,

« AP 2SS (HmDEE) #IBE MRV2 TR, LHERZ token HBE.
batch MARFRE W F =, 77 & A EEHEAIE M,

« RGN mEDBIHITERRME— embed_multimodal X TEHAT + ER] WK,
is_captured RAMKH, HATIEXBURTHIKE TR

« FIBAl: MRV2 MEEEBEAI] MRV1 BEFFXRE—F, BEELZESHEEMNL (WHERED
&) FEREREZE EEEER,

- RRARIE: ZOHBEEE , BOMPIREE . CUDA Graph HEREAKNAFE , RERE

K ERAK L

« PR #52374 [MRV2] Support attention-free models: [EJ& MRV2 ZE¥pEst, #HBkT
vlim/v1/worker/gpu/model_runner.py 5 model_states ¥#aLER1Z, LA E—IhREAHY
AT | BB IAE,

« PR #43107 [Core] Check for GPU<->CPU syncs during Cl: % &
vlim/v1/worker/encoder_cudagraph.py 5 gpu_model_runner.py 8[E# &7, 5K
PR F3RER1Z2 T8 torch.accelerator.synchronize() & XAE%,

« PR #52369 [Perf] Avoid more GPU<->CPU syncs in multimodal encoders: Z &%

EMEERIAE, BATE ARG E CUDA Graph tb—3k, HEHMERKSESHEERZFT
%\é’o



