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PATHRE

« —#]i&E: Breakable CUDA E{X#E PIECEWISE B&42, FULL MRE AR

- EME: BEERFE. AMNTREAHERXE: (1) wrapper 8 runtime_mode [ 1%
T EBAR S MRV (ZASILED) 5 MRV2 (BKIA match-any) , —@REBFAFHERY; (2)
load_model F“NE breakable %&%&. SN2 FULL BEML if &M, WAERE K
mode REMIEN T RIK drafter 5EHARRNARFELAFTIER. &6 review iIFLE
#55095 #iEL, TTIASEEIEME vLLM HE] CUDA Graph #3KE BIEH KL

THRES B

PR body BARAIEH : VLLM USE_BREAKABLE CUDAGRAPH=1 no longer overrides FULL
cudagraphs in ModelRunnerV1——% cudagraph_mode=FULL_AND PIECEWISE TF,
decode D& B BARAE CUDAGraphWrapper(FULL), breakable i3k R & &#: PIECEWISE,
M MRV2 B use_breakable_cg 1 1#8. BLHI breakable /E RS2 MERIZ S BEZENIFRRA
faER FULL 3K, BERE MRV2 1TA, it decode EEERAIE T AR BN, Hoh
AndreaasKaratzas 7E review F3&EER % #55095 F ¥%IF piecewise FEAREE WE
3, ARBEREFEERBSX—BRER,

TR

ZTENHE MRV #ERIREERIZ vIim/v1/worker/gpu_model_runner.py::load_model(), BE
EERPA wrapper SZI5 BN, S WY :

1. A BreakableCUDAGraphWrapper 3&40 runtime_mode 138 (
vlim/compilation/breakable_cudagraph.py) - __init__ #3ET[3%2%K runtime_mode:
CUDAGraphMode | None = None 3% A self.runtime_mode, - __call__ &, ¥
cudagraph_runtime_mode == NONE, HERNRET runtime_mode B5 YRS LEAR
ILECRY, E3F eager A self.runnable; {RILEE A &£ capture/ _replay, - BRIA None
fRE B8 match-any /TR, fRIE MRV2 A& (RfE runtime_mode) FATAZEA; FBT
A MRV1 ¥ breakable M #&FRE 2| PIECEWISE,

2. B load_model BIBRZEINF (vliim/v1/worker/gpu_model runner.py) - breakable 4%
ZAERFF cudagraph_mode = NONE (faded E AR AU E A
has_piecewise_cudagraphs()) , {B&ERE AL runtime_mode=PIECEWISE;
drafter.model RI#LZMHRE, - KRL elif 5RO if: H
cudagraph_mode.has_full_cudagraphs() B, #8NEHE CUDAGraphWrapper(...,



runtime_mode=FULL), - 3X#fE FULL_AND_PIECEWISE T# &
CUDAGraphWrapper(FULL) -> BreakableCUDAGraphWrapper(PIECEWISE) #2E; &4

FULL T, E&RE FULL BsMNEARE wrapper #3R, 1 drafter (R4& PIECEWISE
% NONE) 138 ANE breakable 3K, # % drafter eager i=fT; JG#A FULL ->
FULL_AND_PIECEWISE #%& (_check and_update_cudagraph_mode) hREEBELEN
breakable & %,

3. unwrap() #YIFEFE (vlim/compilation/breakable_cudagraph.py 5
vllm/compilation/cuda_graph.py) - BWA wrapper 8 unwrap() 38K : #& runnable B
& unwrap, NEBVFEAE unwrap(), FRERE runnable; FRIERE)
get_model()/unwrap() TIREEXJRIEER,

4. BITMRELE (tests/vl/cudagraph/test_breakable cudagraph.py, +131) - ¥
“mock_vlim_config() § 4 AR : runtime_mode ARILELE fall through (K& eager A
H B entries %) . MECKRALL capture. BRIA None IEECEEIE NONE R, (XA
B MRV2 KEATA) . #E wrapper T unwrap() E3AR% model, - MiX3&EE
patch.object(BreakableCUDAGraphWrapper, " _capture") B E LI, BIEHWE
dispatch 24 fIE CUDA 174, AL GPU RIFELT,

R

« vlim/v1/worker/gpu_model_runner.py (3 & mn#k; 25| source; EA core-logic;
5 load_model) : MRV1 R EEAD, WERIEMN elif AL if, BB FULL dRg
wrapper 74, breakable(PIECEWISE) EABERELM, =& PR ATHXEMNE K.

« vlilm/compilation/breakable_cudagraph.py (i 4giFZ; 27 source; £ core-logic
;. /55 BreakableCUDAGraphWrapper.init, BreakableCUDAGraphWrapper.call,
BreakableCUDAGraphWrapper.unwrap) : BreakableCUDAGraphWrapper 3% 0
runtime_mode [ 1#*53#Y3 unwrap, 523, PIECEWISE Z#&ILES MRV2 match-any XX
24,

« vlim/compilation/cuda_graph.py (3% %%i%%Z; £5| source; FEHE core-logic; F&
CUDAGraphWrapper.unwrap) : #n# CUDAGraphWrapper B unwrap() &k A3
, RIEIREE BT breakable NWEBERRIGHER,

. tests/v1/cudagraph/test_breakable_cudagraph.py (3R BoMiR; K5 test; £
test-coverage; 5 _mock_vllm_config, test_ wrapper_falls_through_on_runtime_mod
e_mismatch, test_wrapper_captures_on_runtime_mode_match,
test_wrapper_default_matches_any_non_none_mode) : #3& 4 NEITTMRDIE
runtime_mode 15 #E unwrap 24, E/TAEFN T ERFLK,

XS load_model, BreakableCUDAGraphWrapper.init,

BreakableCUDAGraphWrapper.call, BreakableCUDAGraphWrapper.unwrap,

CUDAGraphWrapper.unwrap

X pEERED Fr B

vliim/v1/worker/gpu_model_runner.py



MRV1 HEREFA D, ®BEKBEM elif AL if, R FULL #5 wrapper ZESb.
breakable(PIECEWISE) ZE NBIRELEM, BN PR ATATEMNE &,

# wrap the model with full cudagraph wrapper if needed.
cudagraph_mode = self.compilation_config.cudagraph_mode
assert cudagraph_mode is not None
if (

is_breakable_cudagraph_enabled()

and cudagraph_mode = CUDAGraphMode.NONE

and not self.parallel_config.use_ubatching

# FRE PIECEWISE 4% : FULL B8 F 4% 8 wrapper 2032, B REWH,
# PIECEWISE 2@ X W REEBEZ A HI (Flin FULL target =
# T8 drafter, = _check_and_update_cudagraph_mode J/EHA$E
# FULL #+4% A FULL_AND_PIECEWISE) , FrAXB &M %% breakable,
self.model = Breakable CUDAGraphWrapper(
self.model, self.vlim_config, runtime_mode=CUDAGraphMode.PIECEWISE
)
drafter = getattr(self, "drafter", None)
if drafter is not None and hasattr(drafter, "model"):
# drafter R& L PIECEWISE 8 NONE 9%, %i—X % breakable #3%,
drafter.model = BreakableCUDAGraphWrapper(
drafter.model,
self.vlim_config,
runtime_mode=CUDAGraphMode.PIECEWISE,

# FULL_AND_PIECEWISE T/MNEBEME FULL wrapper, R
# CUDAGraphWrapper(FULL) -> BreakableCUDAGraphWrapper(PIECEWISE) B9#2E R,
if (

cudagraph_mode.has_full_cudagraphs()

and not self.parallel_config.use_ubatching

self.model = CUDAGraphWrapper(
self.model, self.vllm_config, runtime_mode=CUDAGraphMode.FULL
)
elif self.parallel_config.use_ubatching:
if cudagraph_mode.has_full_cudagraphs():
self.model = UBatchWrapper(
self.model, self.vlim_config, CUDAGraphMode.FULL, self.device
)
else:
self.model = UBatchWrapper(
self.model, self.vlim_config, CUDAGraphMode.NONE, self.device

)

vlim/compilation/breakable_cudagraph.py

BreakableCUDAGraphWrapper 3840 runtime_mode 138533 unwrap, SZE
PIECEWISE & ILAL5 MRV2 match-any XE 4,



class BreakableCUDAGraphWrapper:
"""Drop-in replacement for :class: "CUDAGraphWrapper™, 1&gk,

5 CUDAGraphWrapper R 84 % R4
* T forward_context Bt eager H4T;
* EATERHAE R A NONE 5 runtime_mode RILEZES eager AT
* ZN|#% batch_descriptor 153K IFIZE BiK,

& E runtime_mode &, HMthdE NONE #RX 4 fall through 2| runnable,
M FIERE—NEEHEMERNE CUDAGraphWrapper (#n FULL) o

def _init_ (
self,
runnable: Callablel..., Any],
vlim_config: VlIImConfig,
runtime_mode: CUDAGraphMode | None = None,

) -> None:
# runtime_mode=None £ RICE(EEIE NONE &R, (MRV2 (KL ERIAME) ;
# 2 B1h#% BatchDescriptor 28, HAH B4 batch ARG H A M,
self.runnable = runnable
self.vlim_config = vlim_config
self.runtime_mode = runtime_mode
self.compilation_config = vlim_config.compilation_config
self.graph_pool = current_platform.get_global_graph_pool()
self.is_debugging_mode = envs.VLLM_LOGGING_LEVEL == "DEBUG"
self.entries: dict[BatchDescriptor, _BreakableEntry] = {}
BreakableCUDAGraphWrapper._all_instances.add(self)
logger.info_once("Breakable CUDA graph enabled")

def unwrap(self) -> Callablel..., Any]:
# B)IFIFEHRE wrapper, BREREEBRLE runnable,
runnable = self.runnable
return runnable.unwrap() if hasattr(runnable, "unwrap") else runnable

def _call__(self, *args: Any, **kwargs: Any) -> Any:
if not is_forward_context_available():
return self.runnable(*args, **kwargs)

forward_context = get_forward_context()
batch_descriptor = forward_context.batch_descriptor
cudagraph_runtime_mode = forward_context.cudagraph_runtime_mode

# BRIA (runtime_mode=None) EE/EEIE NONE #R,; —BEERNEKE
# runtime_mode, HAEXESMNE wrapper (0 FULL 89 CUDAGraphWrapper)
# AR, XEE#E eager A,
if cudagraph_runtime_mode == CUDAGraphMode.NONE or (
self.runtime_mode is not None
and cudagraph_runtime_mode != self.runtime_mode



return self.runnable(*args, **kwargs)

assert batch_descriptor is not None

entry = self.entries.get(batch_descriptor)

if entry is None:
entry = _BreakableEntry(batch_descriptor=batch_descriptor)
self.entries[batch_descriptor] = entry

if entry.capture is None:
return self._capture(entry, args, kwargs)
return self._replay(entry, args, kwargs)

AT K

5 review WiL¥IK B E&3FE AndreasKaratzas, 35 HERR RENNA R EE, LK
S FHRRARRK :

. drafter £ FULL target T8 PIECEWISE &% (IERME, BAER)
initialize_cudagraph_keys() 18 FULL target T8 drafter gt A PIECEWISE, &
BAR A~ (has_piecewise_cudagraphs) Bkt breakable %%, drafter ¥ H breakable %
R YmZM T D eager BT, BHMRAN drafter.model TEHEE
runtime_mode=PIECEWISE #J breakable wrapper, ###i% a4,

« FULL—FULL_AND_PIECEWISE E#A#%& (G&%it, BAR®R) : B3\ attention
splitting_ops BY, FULL "TREZEARAT UNIFORM_BATCH /a3/a 7 &A
FULL_AND_PIECEWISE, ZFZEERN%EF piecewise AN THHIRE —BI #55095 8k
REAEYT, EIARAIE elif BAML if IERFF breakable &4 = NONE, FRiE
wrapper FEERNFAKRIH ERAAL

« njhill Y2385 B E “Hopefully I have addressed them now”, Fi/E AndreaasKaratzas
#5H APPROVED 3#iA CI (& AMD nightly) #3¥, {XF|—AB& AMD %M,

« FULL target F drafter &£ breakable ®% (correctness): &3R4t drafter.model Jo
£ % runtime_mode=PIECEWISE # BreakableCUDAGraphWrapper, 1&3E drafter
8 PIECEWISE & LAHRE,

« FULL—FULL_AND_PIECEWISE E¥AA R BERH (design): EFHIRANE elif BRAML if
, B breakable &M% cudagraph_mode != NONE: wrapper EAEXA R ELE, &
1THH#%Z runtime_mode=PIECEWISE f&#ILE, FULL B4NEARAE wrapper 3R,

S
o RS

1. ZREZEE : load_model & MRV A XFRHBEZEE, BRINFZMURMWFTA T
& VLLM_USE_BREAKABLE_CUDAGRAPH=1 BB F; FULL_AND_PIECEWISE T#7T
R BB dispatch 85 E K,

2. {&K# forward_context B2 ZA%E: breakable 2 &R T LH
forward_context.cudagraph_runtime_mode JRZE, EFHARANEIITER—K (o



NONE &5 PIECEWISE BF) #KFIKEI eager EIRSFARTH, AR,

3. MEIREB 2RO FNREPE wrapper 7TZF, #> FULL_AND_PIECEWISE #%E
TH e2e/ RN (ELERMER + W) , BRAARRRZ
_check_and_update_cudagraph_mode 8947 A R 88 ARS 532 4%E o

4. unwrap() B9 hasattr #FM: & runnable BT EX T A4 unwrap BHEBIEX AR, #
ILiRAEL; LRET wrapper HABERE, NRFEEFEEFE =4 runnable,

5. HiZ X AMER T (P AK breakable %R %wiF) : 45 FULL X T drafter #
breakable 1L HmFRFE X, TEFAINZIZ R AIERETHA,

- AF®W: X MRV1 + EXFF B VLLM_USE_BREAKABLE_CUDAGRAPH=1 HEBZ
m, fTAMEBEEEIZ breakable”E X FULL FAtr 3R, PIECEWISE A breakable”,
5 MRV2 #y use_breakable_cg fTAXTF; KR RBIEIF XA EZ M,

- 2%%"M: FULL_AND_PIECEWISE FHIFHE wrapper #E, HEAZEEHED
wrapper 2 8l34E, WAES graph pool {ERERKE; {BHMKT breakable ##F FULL &
IR SR ERME RS,

- FBAE M BSL wrapper *ER 4 (runtime_mode A 14E + #Y3 unwrap) , A
S — A FREEMA FULL 5 breakable F3RIBHTEAERN; MRV2 XABRIA
match-any, B4k runner B2 B94T A 7E BLUk 8K,

« RFEARID: BOBARTE , RE wrapper Y, /) e2e MiRE =

KRR EE

« PR #55095 ®i/F PR (FRBURIEARIFIRM)  AndreaasKaratzas £ review Wie+ 35| A
#55095, %8R H R B 6 YEIR piecewise AR AR EWEYI; K PR HEEFRR (
breakable %% + 4MNE FULL BE) ERAMSLIZREE X,



