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[refactor] init_forward_metadata 3-method ABC + side-channel removal + ForwardMetadata
type rename
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- —A3E: 5| 3-method ABC EMPERAMBMHIY, R DSV4 side channel

- ESNME: EVUEIE base_attn_backend.py 89 ABC E X 41 DSV4 By
init_forward_metadata_in_graph 523, {R&unf@e BA#L B IEMRAN side channel,
T IEEFLZRAEFERAMING TR, B PR BRITRE (in_capture #r7&.
in-graph &%, SimpleNamespace replay L&) ZEESEHNER, BEENATE
PR 21 7T RERREN, FHLIASRASHBRAZERREKR, EWNEEMX HEAD,

THRES B

PR Z2BX attention-init BTG — . RIE PR #26665 %— 7T capture/replay /A2, &
PR L EM ESIANERN=F7% ABC R4, L/ ERATUBEEE R A —REMLE R
APL; RIB#4F DSV4 388 replay_forward_batch side channel, J4MfaRE S, PR
body BABAE X T BN EMERF A init_forward_metadata — eager entry;
init_forward_metadata_out_graph — per-iter metadata prep outside graph capture;
init_forward_metadata_in_graph — graph-recordable static-shape GPU op inside graph
capture,

SCEL AR

1. EX ABC #4): 1& base_attn_backend.py H#3g
init_forward_metadata_out_graph(fb, in_capture=False) #n
init_forward_metadata_in_graph(fb) #% %%, init_forward_metadata fR8& A eager A
O, BRIASZILEE out_graph + _in_graph., FEBETAM ABC F#FKRIBH
init_forward_metadata_capture_cuda_graph #a
init_forward_metadata_replay_cuda_graph,

2. Esma MBI BEmBNRMNFE A (EEFIBEERE) , RARBFELEAKRTIA
init_forward_metadata_out_graph, &/EMIKRIE capture/replay BE. # & Flashlnfer,
FlashAttention. Triton. TBO. MLBA. DSV4 & 14+ ANEE A E36K% MultiStep B2,

3. DSV4 side channel #F + in-graph #+4&: #F DeepseekV4AttnBackend #a
DeepseekV4HipRadixBackend H 8 self._replay_forward_batch FEk., 3¢

init_forward_metadata_in_graph, ¥RALSEFE forward(). forward_core_compressor
489 _maybe_upgrade_forward_metadata B EF AN B X EFH P E,



4. RI3ATERERL: CudaGraphRunner. PiecewiseCudaGraphRunner.
BreakableCudaGraphRunner #1 EagleDraftCudaGraphRunner £3R:T# 2|#7 API, &
capture 3RNIAHA init_forward_metadata_in_graph,

5. MR5EE: TBIAMIR (W0 test_cuda_graph_decode.py. test_tbo.py) F§F API,
MR Z 4B _maybe_upgrade_forward_metadata A EZELM, BKRT FABHBEEN
pre_replay EECEF4 TBO ¥ 8 _init_forward_metadata_cuda_graph_children %#Bh
H 5o

KA

« python/sglang/srt/layers/attention/deepseek_v4_backend.py (#3k DSV4 Ein; 251
source; EA dependency-wiring; 45 init_forward_metadata,
init_forward_metadata_in_graph, init_cuda_graph_state,
init_forward_metadata_capture_cuda_graph) : DSV4 JEinZ side channel R EE
Z3%5%, BT init_forward_metadata_in_graph B9 AE: ¥ Raw—Full TTHIEA %K
F#|3]) CUDA graph #, ERMKBRT KEEZEH maybe_upgrade_forward_metadata %
2MIEA,

« python/sglang/srt/layers/attention/tbo_backend.py (#3k TBO JEi; 27 source; £
A dependency-wiring; 4% init_forward_metadata_out_graph,
_dispatch_children_from_replay_view, init_forward_metadata_in_graph,
init_forward_metadata_capture_cuda_graph) : TBO Ja3##d
init_forward_metadata_out_graph B R 7T replay B&42 H4n{a3#3¥ SimpleNamespace
B4 children, AR T IBH _init_forward_metadata_cuda_graph_children 8 Z%Z &,

« python/sglang/srt/layers/attention/flashattention_backend.py (#3k FlashAttention;
5| source; FEAR! dependency-wiring; &5 init_forward_metadata_out_graph,
init_forward_metadata_capture_cuda_graph,
init_forward_metadata_replay_cuda_graph, _apply_cuda_graph_metadata) :
FlashAttention B3R BB E TR T TR AMERERN: & capture 1 replay BBEREE|
init_forward_metadata_out_graph &, &3 in_capture sr&EQ%R, FHIRERT
_apply_cuda_graph_metadata 3EBI 7 7%,

XPEFE . AttentionBackend.init_forward_metadata,
AttentionBackend.init_forward_metadata_out_graph,
AttentionBackend.init_forward_metadata_in_graph,
DeepseekV4AttnBackend.init_forward_metadata_in_graph,
TboAttnBackend._dispatch_children_from_replay_view,
FlashAttentionBackend._apply_cuda_graph_metadata, build_replay_fb_view,
build_inner_fb_view

KR Fr B]

python/sglang/srt/layers/attention/deepseek_v4_backend.py

DSV4 3= side channel BRI EEZZE, KT init_forward_metadata_in_graph B
B k. % Raw—Full TTEHIFEA KT H B CUDA graph ., RRHRT KEESH
_maybe_upgrade_forward_metadata &4 MEH .



def init_forward_metadata_in_graph(self, forward_batch: ForwardBatch) -> None:
# 7 CUDA graph R#UT Raw—Full A%, FE% / BWEEA / R FBHEMMLEFIE] graph #
# % PREP_IN_CUDA_GRAPH=0 B, metadata B4 = Full, WA ATEE
if isinstance(self.forward_metadata, DSV4RawVerifyMetadata):
self.forward_metadata = self.make_forward_metadata_from_raw_verify(
raw_metadata=self.forward_metadata,

)

python/sglang/srt/layers/attention/tbo_backend.py

TBO E3#8) init_forward_metadata_out_graph B R T replay B42$qnfai@ i
SimpleNamespace fLES children, B T BB _init_forward_metadata_cuda_graph_c
hildren £ 4328,

def init_forward_metadata_out_graph(
self,
forward_batch: "ForwardBatch",
in_capture: bool = False,

self.primary.init_forward_metadata_out_graph(
forward_batch=forward_batch, in_capture=in_capture
)
tbo_children = getattr(forward_batch, "tbo_children", None)
if tbo_children is not None:
# IE% eager/capture #42: E#42 %4 3| children
for child, forward_batch_child in zip(
self.children, tbo_children, strict=True

if forward_batch_child.batch_size > 0:
child.init_forward_metadata_out_graph(
forward_batch=forward_batch_child, in_capture=in_capture
)
return
if in_capture:
return
# Replay #4%: build_replay_fb_view 3R[E SimpleNamespace,
# /) tbo_children, EMRIE padded ZEH X FahIFo

self._dispatch_children_from_replay_view(forward_batch)

def _dispatch_children_from_replay_view(self, fb_view) -> None:
bs = fb_view.batch_size
forward_mode = fb_view.forward_mode
spec_info = fb_view.spec_info
token_num_per_seq = two_batch_overlap.get_token_num_per_seq(
forward_mode=forward_mode, spec_info=spec_info

)
num_tokens = bs * token_num_per_seq
(
tbo_split_seq_index,
tbo_split_token_index,



) = two_batch_overlap.compute_split_indices_for_cuda_graph_replay(
forward_mode=forward_mode,
cuda_graph_num_tokens=num_tokens,
spec_info=spec_info,

)

bs_left = tbo_split_seq_index

bs_right = bs - bs_left

# AEAEFEA child 3T AGHRET) F

for child, child_bs, seq_slice, tok_slice in (
(self.children[0], bs_left, slice(None, tbo_split_seq_index), slice(None, tbo_split_token_
index)),
(self.children[1], bs_right, slice(tbo_split_seq_index, None), slice(tbo_split_token_index,
None)),

if child_bs == 0:
continue

child_fb_view = _build_tbo_child_replay_fb_view(
fb_view,
child_bs=child_bs,
seq_slice=seq_slice,
tok_slice=tok_slice,
token_num_per_seqg=token_num_per_seq,

)

child.init_forward_metadata_out_graph(
forward_batch=child_fb_view, in_capture=False

)

python/sglang/srt/layers/attention/flashattention_backend.py

FlashAttention B3 E R~ T TR AMERERN: & capture a2 replay BEERREE|
init_forward_metadata_out_graph %, 3#3 in_capture #r&E2, HIEERT
_apply_cuda_graph_metadata 3HBh 7%,

def init_forward_metadata_out_graph(
self,
forward_batch: ForwardBatch,
in_capture: bool = False,

bs = forward_batch.batch_size

reqg_pool_indices = forward_batch.req_pool_indices

seq_lens = forward_batch.seqg_lens

encoder_lens = forward_batch.encoder_lens

forward_mode = forward_batch.forward_mode

spec_info = forward_batch.spec_info

out_cache_loc = getattr(forward_batch, "out_cache_loc", None)

if in_capture:
num_tokens = forward_batch.positions.numel()
seq_lens_cpu = seq_lens.cpul()
self._bind_metadata_buffers(



bs, num_tokens, encoder_lens, forward_mode, spec_info, seq_lens.device,

)

# ALZE topk>1 BYBFFREHAIRE (replay B REE 7 BB $kIE)

if forward_mode.is_decode_or_idle() and spec_info is not None and self.topk > 1:
self.forward_metadata = self.draft_decode_metadata_topk_normal[bs]
self.forward_metadata_spec_decode_expand = self.draft_decode_metadata_topk_
expand[bs]
return

if forward_mode.is_target_verify() and self.topk > 1:
self.forward_metadata = self.target_verify_metadata_topk_normal[bs]
self.forward_metadata_spec_decode_expand = self.target_verify_metadata_topk_
expand[bs]
return

#IARAAENTRFELEE

self._apply_cuda_graph_metadata(
bs=bs, reqg_pool_indices=req_pool_indices, seq_lens=seq_lens,
seq_lens_sum=None, encoder_lens=encoder_lens,
forward_mode=forward_mode, spec_info=spec_info,
seq_lens_cpu=seq_lens_cpu, out_cache_loc=out_cache_loc,

)

# R local attention #7 scheduler metadata ‘EZF IR B8] B AN

if forward_mode.is_decode_or_idle() and spec_info is None:
metadata = self.decode_cuda_graph_metadata[bs]
self._maybe_update_local_attn_metadata_for_capture(metadata, bs)
# ... scheduler metadata i+&

else:

# replay 842: £/ forward_batch & 83afThT$43RE

self._apply_cuda_graph_metadata(
bs=bs, req_pool_indices=req_pool_indices, seq_lens=seq_lens,
seq_lens_sum=forward_batch.seq_lens_sum, encoder_lens=encoder_lens,
forward_mode=forward_mode, spec_info=spec_info,
seq_lens_cpu=forward_batch.seq_lens_cpu, out_cache_loc=out_cache_loc,

)
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actual_forward_mode & & A forward_batch.forward_mode, {48 IDLE X% U /E
DECODE, wREf# R TRKE out_cache loc, 1B5.: ¥ % getattr(forward_batch, '
actual_forward_mode', forward_batch.forward_mode),

« HIP Radix X AERaRALE A : deepseek_v4_backend_hip_radix.py FHEEMRB
actual_forward_mode & #& 8], —HEE,



- TBO replay &428/> tbo_children (correctness): BA&E.: £/ getattr RiPRL 4L,
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actual_forward_mode,
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BE7 unit test L ERNIR, ERBEFFAERAS,
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« PR #26665 [refactor] Rounds 2-6 capture/replay body unification: Rl E PR, %—7
capture/replay ERMRIE, A PR EHEM EF|I N ABC ZAFHFERKR side channel,



