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PATHRE

« —A]iE: zigzag CP Ti3E X ¥ breakable CUDA

- ESHE: BIEIE, % PR BRT EEBIERZ EZEWIT CUDA graph ER HIRES
EW: RRHIMTE SR (supports_prefill_cp_bcg) . BEEMIEF + WHEIZERE (
PrefillCPBCGInput) . K& dispatch FEHE—11E (
_prefill_cuda_graph_allows_context_parallel) , {E&XFHZITRREIE: 5| AZEMH
B& B RKBEEHESH R, replay BEX CP TTHIBMIUT kKRG, UKEFE eager
logits tail fRE ARSI, X TEEY R HEM CP KB (W flashinfer / DSA) BCG X #FtH
FA, & PR BRI R SHREBEXNTUEEE A,

TN EES BAL

PR body BA#f¥E H A PR B9 B4r2 “Enable breakable prefill CUDA graphs for the
validated zigzag context-parallel path as an independent PR, then incorporate the
requested review refactor’, BR] CP HUEEER S breakable CUDA graph B &5 (
server_args ¥ CP B2 H BCG) , %3k zigzag CP T prefill REE£ eager, i%Z PR 2
ERGIAEMBREIBART, ILELRIEN K zigzag CP + TRT-LLM MHA A&HAEERZ
BCG WITUEME, [ERIF CP XM ARRZR M,

SCENAFAR
SIEAT 5 4l

1. #13& CP-BCG LT E#Ikpython/sglang/srt/layers/cp/bcg.py (+240 4T) . ¥ CP 5
breakable CUDA graph Z£&FTHIEIRZEIKSK T I: supports_prefill_cp_bcg() BT
H|kr (enable_prefill_cp. attn_cp_size == tp_size. cp_strategy == "zigzag". prefill
attention backend A TRT-LLM MHA, T##MBA&E) ; enable_cp_v2_bcg_capture() &
&R enable_cp v2() FF3&; filter_prefill_cp_bcg _capture_num_tokens() i /N F
attn_cp_size * 2 By token bucket; PrefillCPBCGInput dataclass &7 & & ik i
CP-local input_embeds / positions 2845 bucket_local tokens F#t, F#ft create() /
prepare(); execute_prefill_cp_bcg() 73T replay FHHE I A, PP HEERE, CP
gather 5 eager logits tail,

2. # A prefill CUDA graph runnerpython/sglang/srt/model_executor/runner/prefill_cuda
_graph_runner.py (+52/-2) . ¥ __init__ F#%4 self.enable_cp_v2_bcg_capture 5
self.prefill_cp_beg_input, 1XY backend A BreakableCudaGraphBackend B A& $| Wt



WERNER; BRKEREA filter_prefill_cp_bcg_capture_num_tokens WRZEIEFE token
bucket 7%, HBIZEELM, capture_one shape() & capture MExIRHA
PrefillCPBCGInput.prepare(capture=True), load_batch() & replay BiiE A
prepare(capture=False) E3E CP TEHIBEHRIEZE; execute() F CP-v2 BB L IKE|
execute_prefill_cp_bcg, MmIEMA _execute_body_capture,

3. AEA R python/sglang/srt/model_executor/model_runner.py (+14/-1) ., ¥k
_prefill_cuda_graph_allows_context_parallel(prefill_runner, forward_batch):
get _cp_strategy() is None (J& CP) # (runner B enable cp v2 bcg capture B
is_cp_v2_active(forward_batch)) Bf & prefill CUDA graph; TNE3R eager, #R
CP #>RIEAFR XFF BCG BRI IR, R forward _roaw HEEZRAY get cp_strategy() is
None # &%,

4. FRFFECE B Fpython/sglang/srt/server_args.py (+3/-1) o
_disable_breakable_cudagraph_if_incompatible() #“context parallel” {0 &8 T2 R
PX A attn_cp_size > 1 and not supports_prefill_cp_bcg(self), B R HRENAEREH
BEMBERER,

5. MR 5 IIEAL Btest/registered/cp/test_gpt_oss_4gpu_mxfp4 _cp.py (+2/-0) .
GPT-OSS 120B mxfp4 4xB200 CP MK H3EA -cuda-graph-backend-prefill breakable
, EERNAEZ BCG B2; 1% review ZRMRFAN standalone BN (
test_flashinfer_a2a_cp.py. test_prefill_cuda_graph_cp.py) , B&A@NIAETMNRAE

Jm o

SZIN AL SRRl decode CUDA graph. DSA prefill CP & H 4842 : FrA CP £ RZHENEN
sglang.srt.layers.cp.bcg XtFMERFE, KT runner 5 server_args BI#&&S

R

« python/sglang/srt/layers/cp/bcg.py (#3k CP #4T; 23| source; ER core-logic; #&F
5 supports_prefill_cp_bcg, enable_cp_v2_bcg_capture,
filter_prefill_cp_bcg_capture_num_tokens, _slice_output_rows) : FIEEZOEIR, &
&% CP 5 breakable CUDA graph & H&E:Z1E: HKRHBT. bucket IR, EEM
ik CP-local I, replay ZERES eager tail $14T.

« python/sglang/srt/model_executor/runner/prefill_cuda_graph_runner.py (#ik E:z4fT
% 27 source; 2R data-contract; &5 enable_cp_v2_bcg_capture,
prefill_cp_bcg_input, capture_one_shape, load_batch) : prefill CUDA graph runner
AR #0381t CP-BCG JRAS. capture MMELER CP-local #iA. replay MMEREZTEK
EH 2 IkE| execute_prefill_cp_bcgo

- python/sglang/srt/model_executor/model_runner.py ({3 H4TRE; 25| source; £
A data-contract; &5 _prefill_cuda_graph_allows_context_parallel, _forward_raw) :
¥ prefill CUDA graph REZFE CP-v2 148, PR ESMAE CP #oR# NBRIT
, IRIEEIR eager LA M,

« python/sglang/srt/server_args.py ({23 S#ECE; 3| source; EA! configuration;
%5 disable_breakable_cudagraph_if_incompatible) : % BCG FAMHN]: 2
supports_prefill_cp_bcg 8 CP BEFRBWEEMEZEA, EHEBEERNF X,



. test/registered/cp/test_gpt_oss_4gpu_mxfp4_cp.py (#3k CPMR; K7 test; %A
test-coverage; 5 test_mxfp4_120b) : &£&MIRAF B breakable prefill CUDA graph
£ PR body F 4xB200 IIEEIAZ LB E S,

X5 supports_prefill_cp_bcg, enable_cp_v2_bcg_capture,
filter_prefill_cp_bcg_capture_num_tokens, PrefillCPBCGInput.create,
Prefill CPBCGInput.prepare, execute_prefill_cp_bcg,
_prefill_cuda_graph_allows_context_parallel

KR B B]

python/sglang/srt/layers/cp/bcg.py

P e E SR, &K E CP 5 breakable CUDA graph &84 ERZBHE: TR H| K.
bucket iIJ8. ElEHit CP-local BIALM. replay RERIEE eager tail HAT,

# python/sglang/srt/layers/cp/bcg.py
# CP 5 breakable CUDA graph 45& BB WER,
# BB XKL server_args 2% runner A B RS, BARERBARRS,

def supports_prefill_cp_bcg(server_args: ServerArgs) -> bool:

"""H| ¥ L BT prefil-CP BLE R E AVRE BCG, "
# RATF zigzag KBE + TRT-LLM MHA + attn_cp_size == tp_size BIEE;
# RYfE B AERIZE N, BB P RARAIRMES %8 GptOssForCausallM,
resolved = server_args._resolved()
prefill_attention_backend, _ = server_args._resolved_attention_backends()
return (

server_args.enable_prefill_cp

and resolved.attn_cp_size == server_args.tp_size

and server_args.cp_strategy == "zigzag"

and prefill_attention_backend == "trtllm_mha"

def execute_prefill_cp_bcg(
runner: PrefillCudaGraphRunner,
forward_batch: ForwardBatch,
static_forward_batch: ForwardBatch,
static_num_tokens: int,
raw_num_tokens: int,
**kwargs,

"""Replay CP-local B, BIX eager FARMITLR gather § logits tail, """
cp_input = runner.prefill_cp_bcg_input
assert cp_input is not None
model = runner.model_runner.model
with runner._prefill_forward_context(
static_forward_batch,
num_tokens=static_num_tokens,



raw_num_tokens=raw_num_tokens,

# SeiRiIRETEY static AR replay, BB EEJUAB A,
local_output = runner.backend.replay(
ShapeKey(size=static_num_tokens),
static_forward_batch,
**kwargs,
)
# EHIHE live &3 token #iTFH, #BRIE padding ITYELE R,

local_output = _slice_output_rows(local_output, cp_input.live_local_tokens)

capture_aux_hidden_states = getattr(model, "capture_aux_hidden_states", False)
aux_hidden_states = None
if capture_aux_hidden_states:
hidden_states, aux_hidden_states = local_output
else:
hidden_states = local_output

# 3 last PP rank RE3E hidden states {6 %, RIEXEM gather,
if not model.pp_group.is_last_rank:
return (
(hidden_states, aux_hidden_states)
if capture_aux_hidden_states
else hidden_states

# last PP rank 24 CP gather, FE/S#E eager logits I,
hidden_states = cp_gather_after_forward(
hidden_states,
static_forward_batch,
torch.cuda.current_stream(),

)

return model.logits_processor(
forward_batch.input_ids,
hidden_states,
model.Im_head,
forward_batch,
aux_hidden_states,

)
N
FrH review Wib¥IRBIE#E Fridge003 (B H#HMALRERN) , BOIFERE URSERST. =R
R, HB/ANINRE:

« “Open a new file python/sglang/srt/layers/cp/bcg.py dedicated for Prefill CP +
BCG'—¥% CP 5 BCG Z& B EM prefill runner 2 server_args FiFH, %
runner K, 410 BHTZE beg.py FH2IIEA,



« “Move this function to python/sglang/srt/layers/cp/bcg.py You might pass
server_args as input’——_supports_breakable_prefill_cp M %| bcg.py FH L
server_args N5%k, %1: KA supports_prefill_cp_bcg(server_args), &
server_args Fi& A,

- “Remove this line ... GptOssForCausalLM™——REEiBEE SR E R E—22M, 46 Bl
MEMBLE, REREAESHERT,

« “Can we group these variables into a structure, maybe Prefil CPBCGInput™——1B&
runner EEGEEIZAS CP &4 / IRSFEEE AN dataclass, &1 B2
Prefill CPBCGInput,

« “‘Remove this test” / “For testing this feature, we might enable breakable cuda graph
in test/registered/cp/test_gpt_oss_4gpu_mxfp4_cp.py’ —HERFEA standalone BT
iR, KA 4xB200 £EONREET R BCG, 4i6: TMIFRIFLEBINRIE IS LK,

« “Remove this two lines, since not is_cp_v2_active(forward_batch) has been included

in self.enable_cp_v2_bcg_capture’——can_run_graph #EE # is_cp_v2_active B &

N, K@ _prefil_cuda_graph_allows_context_parallel &—[13%, %i6: DiRMALIE,

BAHETH#K validate_cp_flashinfer_dispatch_capacity A. &E a2a Br=FIT. %

& streaming API MRHBI89ITE, HEERLK LI F%L,

BESHA, 17 & review T 2ERA X NAIERR (“Address prefill CP BCG review

feedback”5 “Address follow-up prefill CP BCG review”) , F&ILARMFRL R E N,

« #73E beg.py #3RULKEK CP-BCG B4 (design): B2 beg.py, FiE CP-BCG ¥ A XRS5
PrefillCPBCGInput £/353E XN, runner REREREA,

« BRREM B L ERE| (design): THIFRZEMAERE, supports_prefill_cp_bcg RAK#: zigzag
+ trtllm_mha + cp size BELE.,

« BECEZEIEA PrefillCPBCGInput (design): B3Z3L PrefillCPBCGInput dataclass, &
4 input_embeds. positions. bucket_local_tokens. live_local_tokens,

« MIREKEE: MR standalone B, RBEKMIREE (testing): FANEIN X4 EMIFR;
test_gpt_oss_4gpu_mxfp4_cp.py 30 —-cuda-graph-backend-prefill breakable %X,

« %8 can_run_graph B4R CP-v2 &% (correctness): EMIKR runner REERE, %—
B model_runner By _prefill_cuda_graph_allows_context_parallel [13#%,

« R flashinfer dispatch BRERE ST % a2a 2&k5h (refactor): AR BERZRKR,
server_args By a2a W= W% E JRAE,

R 5 B

o R
1. AEMRAINFE: BCG XXt enable_prefill_cp + attn_cp_size == tp_size +
cp_strategy == zigzag + trtlim_mha FFik, HAM CP B&E (W flashinfer. dsa) 1%
server_args 2R E eager. ERAFRUNFA CP HMXFFMEE T THERGNAS
, fTAS5ZRI—3K (A BCG) , RRTFEEZE LA,
2. replay JUfAT padding XB&: Prefill CPBCGInput.prepare() & replay B&3E
per_rank_actual_token 5 max_rank_len i2#|BX AIEIREE (captured_local_tokens)



, BRE/NTHEEREN live batch &4 padding EE Z JUEHAT, XERIET B&Z4,
1B padding 3| ANFIMTE, WmiERT ATREHE BCG k3, B
live_physical_tokens > captured_local_tokens Bt E b RuntimeError ik B 51 E3R
eager, HFERRAMIRE,

3. capture bucket IR EE: filter_prefill_cp_bcg_capture_num_tokens() i IRE A
S HE# ValueError RN K, YHAF BEX TR/ --cuda-graph-max-prefill-toke
ns BF B CP oAk, TEZRRMEREREK,

4. ¥ dispatch ZE R P : model_runner.py B9 forward_raw [138%8# 7 R4 CP —
AR FE prefill CUDA graph”89{x5F38 48, & is_cp_v2_active() =
enable_cp_v2_bcg capture JRSERRE rank BA—3K, "SI D rank £E. R
sk eager BIEART—3K, MIR{REE 4xB200 —Fhipth, B / £ FREHRHREIL,

5. MREBEFMR: FEBEEEPE GPT-0SS mxfps BHER . 4 GPU B E,
test_cp_strategy_unit.py / test_gqga_prefill_cp.py SRR BE Cl @, (EREE
¥r3 CP-BCG ZBIHEMEKERIZ (0 bucket /N, live BEE) ., - FW: AFYM:
JBH zigzag CP + TRT-LLM MHA B9~ (B8R J GPT-0SS &K ETXER) &
prefill M EZ T B #3818 breakable CUDA graph 1ni&, LTEDSIMERE (BsiERANBER
3$JE token bucket) ; HAh CP AFPATARZE, PR body R4 4xB200 L EHrEL
11993 token/s, GPQA 8% 0.606 2|1, AZR"M: server_args By BCG &M
M A& &2, CP REE—IHZA; model_runner WEHRE I In— B & 4RIKE, Xt
IE CP BEANIERER, FHTRE, FHE beg.py BRNGEY BE A CP KEEH
BCG ZFHRMETHR A, HAYM: % PR B #32714 KEFENTHLZ—, 5Hib
split PR TXHEE, BETAFHAREE)IAE; review HEFHBIEIRUKSKLE runner fR$F
Bk, ELEPEIEM CP-BCG REFE beg.py.

o REEFRIT: BOKRIZRTE | (X[R zigzag + TRT-LLM B4 |, replay /U384 % o [EI3R |
capture bucket JEERBEIKIK , MIREE B2 —IEFH

KRR EE

- PR #32714 (X PR) Zigzag prefill CP + breakable CUDA graph B{&4%M : & PR
body BAR4=BA A Split PR 2 of #32714, 5 XM HZFRITERE, XHEINERFFES,

« PR #33137 [CP] Fuse zigzag attention into a single call: EJ& zigzag CP thfbsk, &5l
zigzag.py 5 trtllm_mha_backend.py, 57 PR 8 CP-BCG B{ZAEE R /5 3k _ EAR EAKH
, *REERA zigzag CP FEMEE,



