PR #27436 TR LE

sgl-project/sglang
[diffusion] Enable breakable CUDA graph (BCG) for diffusion DiTs
& FntE: 2026-07-08 14:45

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/27436

PHATHRE

« —4)3E: AP #Ek DIT & 2 A Breakable CUDA Graph

< EFESE: % PR Z2Y BIEEM AR KB ERM, ZOEMRIT (BCG Runner +
Prompt Padding) BEAER&ESENE, EINXHEEIL runner.py.

breakable_cuda_graph.py #2 prompt_padding.py FEARBEANEl. KERMPFAER L5
2 BA padder LI, FHAE CI PRI E BCG BYIMIR,

THRES B

¥ # DIT BHAWRIR P EEHNERAETIERE— CUDA Graph #IRIEBIE, SEEANA
M FEEITIE Eager # R, Breakable CUDA Graph i EZ4209%E (MLP. RAHEZ)
HWIRASANEE, FIaA Eager W mfiTiE, MMERE A ZEM R &AL CUDA Bk,
PR Body ## 7T Qwen-Image #1 Z-Image SR Profiler Xfth, EMER BCG =T
GPU H4THET R 4848,

SCEL AR

1. BCG RIBEZEAL: & python/sglang/srt/model_executor/runner_backend_utils/breaka
ble_cuda_graph/ T8 WJR1E (BreakableCUDAGraph,
BreakableCUDAGraphCapture. eager on_graph &) I 3FHNAZE
python/sglang/srt/breakable_cuda_graph/, &R ERE MG RENEH S HER,
T3¢ get_current_replay_token BT¥ & replay token #L#l,

2. ¥# BCG Runner: #3% python/sglang/multimodal_gen/runtime/breakable_cuda_grap
h/runner.py, EX BaseBreakableCUDAGraphRunner fa
DiffusionBreakableCUDAGraphRunner, Runner 33 Biriitk, RESLIRER (AT
kwargs B9 RAR dtype) . E#HEK. Eikfdamd wiE, LK LENBE3IE% Eager, X
¥ CPU # A3 capture device By#£ I,

3. Prompt Padding fEZE: #13& python/sglang/multimodal_gen/runtime/breakable_cuda_g
raph/prompt_padding.py, & first_tensor. select_text bucket. pad_tensor_dim.
pad_nested_dim TR, FETKEREKE W XAZHFELITE XR, FER—
resolution BIE T LEE prompt E ., WMSEEXAR/AEREN, BHZAMEERE Eager,

4. Model-Specific Padders: AEANZFERE breakable_cuda_graph/model_padders/ T
SIMERE pad EK: pad_gwen_prompt_kwargs (Qwen-Image) .
pad_zimage_prompt_kwargs (Z-Image, EEZ caption $MEF mask) .



pad_ideogram_prompt_kwargs (Ideogram, E##r indicator (ricfsiSHE& mask)
UK GLM-Image &R padder,

5. RS IRESEK: 152% python/sglang/multimodal_gen/runtime/pipelines_core/stages/d
enoising.py 8 _predict_noise, A _maybe_get bcg runner A1 _bcg_run B A&,
13 server_args.py F ] -——enable-breakable-cuda-graph fo --bcg-text-buckets %%,
AR AR S FFI0E Rk, Warmup MMERRFIER server-based warmup LAEIRFTA
timestep 2 CFG 4%,

6. MiRG Cl: #HH test_diffusion_bcg_service_validation.py MRS, XA TR0
BCG #ABBREBRIGIE, AEIRL Cl BEVIER BCG 5| AR AR ERMEE,

REEF:

» python/sglang/multimodal_gen/runtime/breakable_cuda_graph/model_padders/zimage.
py (#¥k Z-Image ##; 225 source; ER data-contract; &5
is_zimage_transformer, _first_caption_tensor, _caption_seq_len, _pad_caption) :
Z-Image R L& padder, BTE&EZMN caption MEEZEF mask KFEZEE, EIRME
BCG XA AR HALH,

« python/sglang/multimodal_gen/runtime/breakable_cuda_graph/runner.py ({3t BCG
ILITER; 25| source; FEA dependency-wiring; &5 _env_int, _env_float,
_map_tensors, _flatten_tensors) : BCG Runner /X4, EXT
BaseBreakableCUDAGraphRunner fa DiffusionBreakableCUDAGraphRunner, 5ZELE
Z4LE. HREEKREEEZE,

« python/sglang/srt/breakable_cuda_graph/breakable_cuda_graph.py (#ik BCG JRiE;
251 source; £ dependency-wiring; 45 _check_cuda_bindings,
get_current_stream, get_current_replay_token, _capture_status) : #EE T X BCG
FRiEE, # LM fo¥ 8GafTREE, B8RER. BEoE. {5 ASFRENH,

« python/sglang/multimodal_gen/runtime/breakable_cuda_graph/prompt_padding.py (1%
B Prompt #4#8; 265 source; LA dependency-wiring; &5 first_tensor,
select_text_bucket, pad_tensor_dim, pad_nested_dim) : B prompt E X F0iE%EF
TR, WAAER padder &K, X T XEBIERA,

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py (f£k K
MEZ; 27 source: 2R dependency-wiring; &% bcg_is_warmup, bcg_run,
_beg_text_buckets, _bcg _pad_prompt_kwargs) : BCG £ A0, 8K T £ denoising
&R X FF BCG runner A,

« python/sglang/multimodal_gen/runtime/server_args.py (#3k IRE5%k; 255 source;
2K A core-logic; 5 _normalized_bcg _model_refs, resolved_bcg_text_buckets,

_validate_breakable_cuda_graph, _adjust_breakable_cuda_graph_support) : #sin
BCG XRS5 HAFER L FFI0IE, & BCG BRAMITA,

X5 BreakableCUDAGraph, BreakableCUDAGraphCapture, eager_on_graph,
break_graph, BaseBreakable CUDAGraphRunner,
DiffusionBreakableCUDAGraphRunner, pad_qgwen_prompt_kwargs,
pad_zimage_prompt_kwargs, pad_ideogram_prompt_kwargs,
pad_glm_image_prompt_kwargs, select_text bucket, bcg run, _maybe_get bcg_runner



RERED R B

python/sglang/multimodal_gen/runtime/breakable_cuda_graph/model_padde
rs/zimage.py

Z-Image R E & padder, BTREE LM caption MEFEfn mask &LIEBiE, REIEME
BCG XAE R B HAEH,

# python/sglang/multimodal_gen/runtime/breakable_cuda_graph/model_padders/zimage.py
# /B R pad_zimage_prompt_kwargs #0325

def pad_zimage_prompt_kwargs(
call_kwargs: dict, current_model: Any, buckets: tuplelint, ...]
) -> dict:
# M encoder_hidden_states F1REE —A caption K&
caption = _first_caption_tensor(call_kwargs.get("encoder_hidden_states"))
if caption is None:
return call_kwargs

seq = _caption_seq_len(caption)
cap_freqg = None
fregs_cis = call_kwargs.get("fregs_cis")
if isinstance(freqs_cis, (tuple, list)) and len(fregs_cis) ==
cap_freq = bcg_utils.first_tensor(fregs_cis[0])
cap_freqg_len = int(cap_freq.shape[0]) if torch.is_tensor(cap_freq) else seq

# MFH/NGERMR, BHHEARENE% eager
bucket = bcg_utils.select_text_bucket(max(seq, cap_freq_len), buckets)
if bucket is None:

return call_kwargs

# RARY BCG XM XETF

out = {
key: value
for key, value in call_kwargs.items()
if key in {

"hidden_states", "timestep", "guidance",

"encoder_hidden_states", "encoder_attention_mask",
"fregs_cis",

# 32 % encoder_hidden_states B| bucket K&
out["encoder_hidden_states"] = _pad_caption(
out["encoder_hidden_states"], target=bucket

)

#EAMEER (THRER)

out["fregs_cis"] = _pad_caption_fregs(
out.get("fregs_cis"), current_model, target=bucket



)
# £ RRIFE T mask
if "encoder_attention_mask" in out:
out["encoder_attention_mask"'] = _caption_mask(
out, caption=caption, seq=seq, bucket=bucket
)
else:
out["encoder_attention_mask"] = _caption_mask(
call_kwargs, caption=caption, seg=seq, bucket=bucket
)

return out

python/sglang/multimodal_gen/runtime/breakable_cuda_graph/runner.py

BCG Runner #ZaxX#, EXT BaseBreakableCUDAGraphRunner #o
DiffusionBreakableCUDAGraphRunner, SZIEZ L LA, FKS HKLEEFE,

# python/sglang/multimodal_gen/runtime/breakable_cuda_graph/runner.py
# B~ BaseBreakableCUDAGraphRunner B capture fn _ call__ #0384

class BaseBreakableCUDAGraphRunner:
def capture(self, *args, **kwargs) -> None:

"RYUAE LR CUDA B, B #%; RSMAEAERA, "

sig = _signature_kwargs(kwargs)

if sig in self._graph_cache:
return # B2fFHRT

with BreakableCUDAGraphCapture(self._graph, device=self._device):
output = self._module(*args, **kwargs)

self._graph_cache[sig] = (output, copy.deepcopy(self._graph.segments))

def _call__(self, *args, **kwargs):

sig = _signature_kwargs(kwargs)

entry = self._graph_cache.get(sig)

if entry is None:
# B RES, EHRE| eager RN
return self._module(*args, **kwargs)

expected_output, _ = entry

# M N BFRSEFX

for buf, live in zip(self._input_buffers, flatten_kwargs(kwargs)):
buf.copy_(live, non_blocking=True)

# EREBE

for seg in self._graph.segments:
seg.replay()

#IRBHFEERY CBRREESERES)

return _clone_output(expected_output)

python/sglang/srt/breakable_cuda_graph/breakable_cuda_graph.py

BRATLKH BCG RIBE, W LM Aoy BUsfTHEAZ, BaRER. BLR. B3| AFREN
o



# python/sglang/srt/breakable_cuda_graph/breakable_cuda_graph.py
# B~ BreakableCUDAGraphCapture B4 4 40 & A

class BreakableCUDAGraphCapture:
" FTXEERE, FANBHERER, BRERKERE, "
def __init_ (self, graph, device):
self._graph = graph
self._device = device
self._stream = torch.cuda.Stream(device=device)
self._segments = |]

def __enter__(self):
_current_capture_var.set(self)
_current_stream_var.set(self._stream)
_install_wait_stream_hook() # 3EEF fork/join
self._stream.__enter_ ()
return self

def __exit_ (self, *exc):

# R YRVERE

if _is_stream_capturing(self._stream):
seg = torch.cuda.CUDAGraph()
seg.capture_end()
self._segments.append(seg)

_uninstall_wait_stream_hook()

self._stream.__exit_ (*exc)

_current_capture_var.set(None)

_current_stream_var.set(None)

_forked_streams_var.set(None)

@property
def segments(self):
return list(self._segments)

Wit A A
Review F =Nk a#lH gemini-code-assist[bot] &1 :

s RE ESEMHF (Critical) : BIBREMRILAR LT, EREZE S ACRRSEFMALE L EK
, EIEEIRER IR EkIE, BBuf 3B replay T8y event.synchronize() &R,

« clone_output A% FF dict/ModelOutput (High) : EFAERIIRE dict 2 ModelOutput,
_clone_output B3R EG| ASRBMBWELLRES, BBuf AT X dict Ao
ModelOutput 89T [& X ¥,

« weak_ref_if_tensor &/ dict X¥F (Medium) : HEKEFAEFSI A, FRLEHE mem
pool EUR, BBuf /M7 dict &%, Mo+, Oasis-Git ZiX runner #& base. capture
TR SR, AV B R IR BRI RS S, XMW KM, mickgian XIFH
getattr {# A FFBILALE W EMAL,



s MEH TSEM (correctness): BBuf #£ _replay A0 event.synchronize(), BafRIIAFE
I 58 Bk JE B = Ko

« _clone_output ~X#F dict/ModelOutput (correctness): BBuf n 7 Xt dict #n
ModelOutput 8933 7% % % 3+,

« _weak_ref_if _tensor /) dict X3F (correctness): BBuf 7 breakable_cuda_graph.py &
WY dict 2% 95551 FALE,

« BCG ZEMi%it: runner #& vs HE3EF A (design): BBuf EMEXHA
BaseBreakable CUDAGraphRunner o DiffusionBreakable CUDAGraphRunner B9k &%
R, capture & warmup Bt 52K

« MRS TR R I E (design): BBuf ¥ padder # %
breakable_cuda_graph/model_padders/,

R 5 B

o

- ERARMREK: REDSABMEMRERIE, LHZAZET; MEELR (seq FTHK
N BRIAER REBAT A

- RERFE: B4 (resolution, bucket, timestep %) BETZAEMTEER, BHETHREE
K, AP ERIFEHED AL —bcg-text-buckets,

c RBMERFG: SR main &FF5IAE BCG RiE API R TRER M LLM MIfEME, R
SEERER Cl,

« MIREEZHRD: % resolution ¥, BMEE Eager ¥R RMRZ B E,

<

- AP ERXEERINEE —enable-breakable-cuda-graph #5MaeRFA, RNE
warmup BEZEK A0 B FEhn, HAAER TR,

« A% ¥ sglang.srt.breakable_cuda_graph :£Z 8, EmAKFEN stream EHFa
contextvar E3&; ¥ # warmup MEEZE,

« BN : RRDPMFY EBRERERS padder HMAZFFE; BCG RIBHIRM IR
ZFERR,
« JFEARID: BGERARTE |, AFEEREN , AR TSN
PNz s

- BLAEKEX PR



