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1. graph key iEXF E (python/sglang/srt/multimodal/vit_cuda_graph_runner.py) :
_get_graph_key MAX3R[E x_3d.shape[0] B&&A3KRE (x_3d.shape[0],
attention_layout_key) JoH: ¥ sequence_layout key 8 A%, # cu_seglens /
cu_window_seqlens #¥74 CPU tuple, A A FRERNE key B, runner WERAFEAN
seqlens TEME, %5 token . [ image MR batch RAFE#F E— graph,

2. rotary workspace #hE4RFE . JR ensure_sin_cos ws EAA
_get_sin_cos_ws(graph_key, seq_len, head_dim), #3%¥ sin_cos_ws_by graph ieX&
AN graph 48ZE B workspace ¥, ¥ retired_sin_cos_ws 3| &IFAIB D,
workspace &K HMAHE buffer RERFEIL, |H graph ERNE BEHEREAMAE, HAR
‘replay B#T &S B HERIEEEL,

3. MAME#EA T key (python/sglang/srt/models/qwen2_5 vl.py. gwen3_vl.py) :
Qwen2.5-VL 8 forward_with_cuda_graph ¥ CPU fz@3Y grid_thw.tolist() Bit
full_layout, FF7E torch.unique_consecutive Z BI#EREE /S cu_window_layout, B
f& X attention_layout_key; Qwen3-VL A tuple(cu_seglens.tolist()) #3i& key, £
graph BHRKEZ R GPU tensor, BHIRERD,

4. O RARN: create_graph / replay / run &R EH, graph_key ERM int BA
Hashable, cu_window_seglens 2&A Optional[torch.Tensor], FEig
attention_layout_key £3; IA InternVL SH AR A FZ 8w,
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y, FAESZ CUDA graph iE% token RREFE. workspace EK/E/IN graph ER. %
K& metadata =NgE; test_vit_cuda_graph_runner.py 3&i0 graph key G X o5
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R

« python/sglang/srt/multimodal/vit_cuda_graph_runner.py ({3 W3 4mD; % source
; BA core-logic; 5 _get sin_cos_ws, _sequence_layout_key, _get graph_key,
create_graph) : BMEE & graph key #AA attention a/H 7oA. rotary workspace #
graph 48 EH R B IBLHE, FiA capture/replay BRIZHE 4 R B ¥,

- python/sglang/srt/models/qwen2_5 vl.py (t&3k #ERER; 25| source; FEAR
data-contract; &5 forward_with_cuda_graph) : Qwen2.5-VL &
forward_with_cuda_graph M CPU JT#k#EH3E full/window f )& key HE NIEN runner
, BWR key SEHB|AEIMAY X BB B

- python/sglang/srt/models/qwen3_vl.py ({3 #ERIER; 25| source; FER
data-contract; 5 forward_with_cuda_graph) : Qwen3-VL
forward_with_cuda_graph A tuple(cu_seglens.tolist()) #3& layout key, RIET
window attention R FTRERAIZKEIRE A,

- test/registered/unit/multimodal/test_vit_cuda_graph_metadata_cuda.py (3R li; 3£
7l test; KA test-coverage; 45 test vit_graph_replays_current_attention_and_posit
ion_metadata) : FIEESZ CUDA graph £RXMR, B E% token REFF. workspace

KGN graph EiR, HHKB 2 ET metadata =AM ENIAZ =,

. test/registered/unit/multimodal/test_vit_cuda_graph_runner.py (#3k Mlik; K5 test
; KA test-coverage; &5 test vit_graph_key includes_full_and_window_attention_b
oundaries, test_vit_graph_keeps_rotary workspace_address_after_growth) : *N AN
28 CPU Bk, BEEBIE graph key A XS5 workspace st fRIFHENE T &,
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XPEFE: _get_sin_cos_ws, _sequence_layout_key, get graph_key, create_graph,
replay, run, forward_with_cuda_graph

KR BR

python/sglang/srt/multimodal/vit_cuda_graph_runner.py

BoMEE S graph key R attention B JTE. rotary workspace #% graph 48E 1% &
|BABG, FiA capture/replay BRAIZMNE 4 EH B,

def _get_sin_cos_ws(
self, graph_key: Hashable, seqg_len: int, head_dim: int
) -> Tuple[torch.Tensor, torch.Tensor]:
# BAYERN graph EEREIBY R, RIE replay 5 B Z#HIRBTAYHHE
graph_ws = self._sin_cos_ws_by_graph.get(graph_key)
if graph_ws is not None:
return graph_ws

# YAl workspace KE 5 head_dim R, HEE KEZET



needs_new_workspace = self.sin_cos_ws is None or (
self.sin_cos_ws[0].size(0) < seq_len
or self.sin_cos_ws[0].size(1) < head_dim
)
if needs_new_workspace:
previous = self.sin_cos_ws
previous_seq_len = previous[0].size(0) if previous is not None else 0
previous_head_dim = previous[0].size(1) if previous is not None else 0
max_shape = max(self.max_context_len or 0, previous_seq_len * 2, seq_len)
max_head_dim = max(previous_head_dim, head_dim)
cos_ws = torch.empty(max_shape, max_head_dim, dtype=self.dtype, device=self.device)
sin_ws = torch.empty(max_shape, max_head_dim, dtype=self.dtype, device=self.device)
if previous is not None:
# CUDA graph 3R/ RERRA R Z BMAE, [HAE R fEiER. FRERFK
self._retired_sin_cos_ws.append(previous)
self.sin_cos_ws = (cos_ws, sin_ws)

# B graph 4E X workspace B [0:seq_len, 0:head_dim] ¥t 4
graph_ws = (
self.sin_cos_ws|[0][:seq_len, :head_dim],
self.sin_cos_ws[1][:seq_len, :head_dim],
)
self._sin_cos_ws_by _graph[graph_key] = graph_ws
return graph_ws

@staticmethod
def _sequence_layout_key(cu_seglens: Optional[torch.Tensor]) -> Optional[tuple]:
# GPU tensor # CPU tuple, graph BHEZ iR IRER D
if cu_seglens is None:
return None
return tuple(int(value) for value in cu_seglens.tolist())

def _get_graph_key(
self,
x_3d: torch.Tensor,
cu_seglens: torch.Tensor,
cu_window_seglens: Optional[torch.Tensor],
attention_layout_key: Optional[Hashable] = None,
) -> Hashable:
# RIZR token AL E AR image W F8) graph, ERHFRIBEY cu_seglens
if attention_layout_key is None:
attention_layout_key = (
self._sequence_layout_key(cu_seglens),
self._sequence_layout_key(cu_window_seglens),
)
return (x_3d.shape[0], attention_layout_key)

python/sglang/srt/models/qwen2_5_vl.py



Qwen2.5-VL # forward_with_cuda_graph A CPU Jt$k3E#93E full/window /& key HE R
&N runner, EAE key &ME|ERMA X EBEAN A

# M CPU Ml grid_thw JiUF Rit token 34, #93& full attention A&
full_layout = [0, 0]
total_tokens = 0
for temporal, height, width in grid_thw.tolist():
total_tokens += temporal * height * width
full_layout.append(total_tokens)

# window R unique_consecutive £ E 2 BB HELSEFF,
#ARIES run RERSZFRMERAB cu_window_seglens iE X —3K
cu_window_layout = tuple(

value

for index, value in enumerate(cu_window_seglens)

if index == 0 or value != cu_window_seglens[index - 1]

return self.cuda_graph_runner.run(
X=X,
position_embeddings=position_embeddings,
cu_seqglens=cu_seqlens,
cu_window_seqglens=cu_window_seglens,
output_indices=reverse_indices,
# BREANGE key, % token HEARF image R batch S X o T
attention_layout_key=(tuple(full_layout), cu_window_layout),

)

test/registered/unit/multimodal/test_vit_cuda_graph_metadata_cuda.py

P E S CUDA graph E£RONER, B 2% % token AR /E. workspace K&/ graph EiK.
AR Y AT metadata =AMZOEYIGE,

def test_vit_graph_replays_current_attention_and_position_metadata():
runner = ViTCudaGraphRunner(_VisionTower())

def run(seqg_len, boundaries, position):
x = torch.zeros(seqg_len, 1, device="cuda")
cu_seqglens = torch.tensor(boundaries, dtype=torch.int32, device="cuda")
positions = torch.full((seq_len, 1), position, device="cuda")
output = runner.run(x, cu_seqglens, None, (positions, positions))
torch.cuda.synchronize()
return output.cpu()

# EORHHIR 4 token, R [0, 2, 4] 8§ graph, #IHAA x + boundary + position
first = run(4, [0, 2, 4], 1)

# % token FEXRARF, HMGPARE graph, i EEITHFTH
different_layout = run(4, [0, 1, 4], 1)

# B KM 8 token 1EKfA rotary workspace 3

run(8, [0, 8], 7)



# /N graph ERAFUNE B B SHERNE workspace Hisik, #iE#EEH position
small_after_growth = run(4, [0, 2, 4], 5)

torch.testing.assert_close(first, torch.full_like(first, 3))
torch.testing.assert_close(different_layout, torch.full_like(different_layout, 2))
torch.testing.assert_close(small_after_growth, torch.full_like(small_after_growth, 7))
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RATA—IK KRB,
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_sequence_layout_key Xt GPU tensor #&F .tolist(), ARSI NIRERE S ; HEEME
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« PR #35588 [Bugfix] Fix full prefill CUDA graph padding and EAGLE capture: E A

CUDA graph #3X / EREFAMSE, TR prefill § VIT AMEBRZX shape § buffer
Huht B /b2 A =X,



« PR #36248 [PP] Support prefill CUDA graph proxy tensors: 3 % CUDA graph proxy
tensor 5 buffer #atfaE MR, 54K PR 8 rotary workspace it & =] &R,



