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PATHRE

« —A])iE: 2-rank Ulysses #H CUDA-IPC E# 1 A2A

 WEDME: EEEIE, LEHETMEITRE: GPU MIFFITEERPRIE (bump/spin WX
1) BM NCCL rendezvous; CUDA graph #HREZE M A% IE (capture A Miss 3R
= None EIR NCCL) ; BEBIRCHRBRARNFIE eHRE KRN, RAIRSLREARB 2-rank
HRHFABT BT BRI, MRt BEEMELE engage. FEbk., BHERARE
£) WEAERANER, EICRIRIATFRENE E/TA, UK staging JRINF—BPEX
—FaRNTBAN B LIRS,

THHES BAL

PR body 8 : T ulysses degree 2 BF & TF, #A transformer BEZftH 4 )X NCCL
all-to-all (JRILEY g/k/v I A2A i A2A) , B R#RE—R rendezvous MEXEKE
staging ¥ 1 (transpose/contiguous/cat) , profiling gwen-image B~ A2A #IE@EmIErE
MAR EFBERA, KEX Issue #31852 #h8 T EHIEHE: BA SP collective #REAF—RHT
#9 NCCL rendezvous, B’R all-to-all 3524y 340us, M NVLink 4ifE R £ 25us, A~
PR M EMREILENFER BT —RK: NERMBEES NSRERETX, REER

NCCL # rendezvous F44.

SRR
LI AARNTE:

1. #13¥¢ CUDA-IPC £#E (python/sglang/multimodal_gen/runtime/distributed/device_co
mmunicators/ipc_aZ2a.py) : IpcA2AState Bff| IPC_A2A EIEINE M staging &AL, F
SRS BRERS, init() AR¥ can_device_access_peer 38 A
cudaDeviceEnablePeerAccess, H load_inline JIT Z&i% spin_wait/bump_signal —*A
#; _share() 33 reduce tensor + broadcast object list Z#t IPC handle, F&EARIRIEZ
ZEFTFTxXE®RZKE (VLLM custom-allreduce R#&)

2. USPAttention A2A Ki&FEAN (python/sglang/multimodal _gen/runtime/layers/usp.py +
runtime/layers/attention/layer.py) : #3% _ipc_ready _group(). _ipc_varlen_fast().
_ipc_input_a2a_gkv(). _ipc_input_a2a_gkv_segmented() ®NEF, EEN
input/output/varlen A2A NBEE%IRA IPC 512, RE None W& ERE%RRA NCCL
38, USPAttention.forward 3&Am gkv_pre all to_all &3k, it BHESBX#LEK gather
8 a/k/v IR A2A,



3. AllToAll4D A (runtime/distributed/device_communicators/base_device_communica
tor.py) : ¥ ipc_all to_all_4d(), & AllToAll4D.forward B world_size == 2 & X 4
t IPC B812, B Z stacked-gkv 8y UlyssesAttention AP (hunyuanvideo. wan-VSA,
zimage RFEEAN) o

4. gwen joint attention ¥ NI LR (runtime/models/dits/qwen_image.py)
_ipc_input_a2a_gkv_segmented B 3EFZ join_seqgs fE [txt_real | img | txt_pad] ¥14i%
B, staging ZFXERKEMEBLREN g/k/v, BFEZIZE joint cat 5§ F18 gather ¥ L;
seg_gkv fpHETE attention £33 gkv_pre_all_to_all=True 8% =k A2A,

5. EMSEE (envs.py. runtime/managers/gpu_worker.py) : #r3t
SGLANG_DIFFUSION_IPC_A2A (BRIAFF) . TIMEOUT_MS (BRIA 10000) .
MAX_BUFFERS (BRIA 16) =AIREZTE; gpu worker.execute forward TEi1& K4 FA
F IPC_A2A.check_timeout() MOIZEME 1M 32ER, AN X mRIARH I,

6. MIRELE: #FIE 2-GPU parity MR test/single_test file/test_ipc_a2a_2 gpu.py (
NCCL 5 IPC EZF(LtLXT, &% USPAttention A2A Kik. AllToAll4D. staging Yk E
I 3RIBIR) |, FHIE test/server/gpu_cases.py M 2-gpu BfF; MRESKESEME
iE engage (inited/staging JE%) MIERE FEEAEREIR, FFXTIE CUDA FE Bk,

R

« python/sglang/multimodal_gen/runtime/distributed/device_communicators/ipc_a2a.py
(#3k IPC 3#f5; 225 source; R core-logic; &5 _Unsupported, IpcA2AState,
init, _share) : FEHAZNERME . CUDA-IPC £ staging X%k, GPU Il bump/spin

B2 A, BEE 1S RmBARLE, A PR BOBE,

« python/sglang/multimodal_gen/runtime/layers/usp.py (#3k F3|34T; 285 source; 2%
A core-logic; &5 _ipc_ready_group, _ipc_varlen_fast, _ipc_input_a2a_gkv,
_ipc_input_a2a_gkv_segmented) : USPAttention £FMEVIEANL : FE WA IPC $FH
3T input/output/varlen A2A AN KA %R IPC EEER NCCL, BE 14 MER,

« python/sglang/multimodal_gen/test/single_test_file/test_ipc_a2a_2_gpu.py (#Eik X+
MR ; 265 test; LR test-coverage; &F5 _worker, both_paths, TestlpcA2ATwoGpu,
test_ipc_matches_nccl_bitwise) : 3 2-GPU parity JMik: NCCL 5 IPC E&ZFAL LT
BN A2A Rik, #EBZ staging YK, BEIURRKS FEBE, RiZEREBERIAT B
J& S

» python/sglang/multimodal_gen/runtime/distributed/device_communicators/base_device
_communicator.py (3R % &3E(E; KF| source; R core-logic; F5
_ipc_all_to_all_4d) : A AllToAll4D 3#/m 2-rank IPC R# &2, BHE stacked-gkv BY
UlyssesAttention BB (hunyuanvideo. wan-VSA. zimage XFEEN) »

« python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py (#i3k fERER; 2%
7l source; EH data-contract) : gwen joint attention AEFE NS EX#: BEER
join_seqs M/@iLE staging, BkLZEIER joint cat 58] gather, Fi&3
gkv_pre_all_to_all S2EE =k A2A,

« python/sglang/multimodal_gen/runtime/layers/attention/layer.py (3R SFEHE; £5|
source; M core-logic) : USPAttention.forward #3& gkv_pre_all_to_all %5
_ipc_input_a2a_gkv &Rk, FEERNRAN A2A 36 &7 fallback 3 A REBR SR =



R A2A HAR .

« python/sglang/multimodal_gen/envs.py (#3k 3R3ELTE; K5 source; ER
configuration) : ¥E=ANIRET ERFIEMEITT L. B ERS staging ZF3%ELIR;
BRABRIAT R, dataclass stub 5 resolver X E(ERF —RSFEBRIAEEH,

« python/sglang/multimodal_gen/runtime/managers/gpu_worker.py (3 T/E#F2; 25|
source; A& dependency-wiring) : FEIEXKZLFIRAA IPC_A2A.check_timeout() BERIK
AR B BEAR I A & XsmaR AR, AR A PE R BEBE 8918 £ AR,

« python/sglang/multimodal_gen/test/server/gpu_cases.py (#3k MiRZmHE; £ 5| test;

E R test-coverage) : ¥ 2-GPU parity MRZFMPE Cl 89 2-gpu EHFHEE 240s #BH,
PRI MERZ A FFEE IR,

XEFE: IpcA2AState.init, IpcA2AState.get_staging, IpcA2AState.exchange,
IpcA2AState.next_slot, IpcA2AState.signal, IpcA2AState.wait,
IpcA2AState.check_timeout, ipc_aZ2a_ready, _ipc_ready_group, _ipc_varlen_fast,
_ipc_input_a2a_gkv, _ipc_input_a2a_gkv_segmented, _ipc_all_to_all_4d

RPERAD B

python/sglang/multimodal_gen/runtime/distributed/device_communicators/i
pc_aZa.py

W AZMERE . CUDA-IPC &% staging X#t. GPU Il bump/spin Rl Ak, #BitE
15 BORR RS, ZEA PR 890,

# BRIARAXEBER 0/1 BAMEN; A EABFEH spin_wait #HF,
# RIEAIRES EAEMLR, X3mBEL 5T %E AL,
def exchange(self, group, send, recv_shape):
IR R M IEARIRIELIKE send B AN staging AEAL, 3R [EAIH
staging fE{I#% recv_shape BI#LEl, CUDA graph ¥ 3RHEAE|Z & Miss B
RE None, AAE% NCCL, "
n_send = send.numel()
n_recv = 1
for v in recv_shape:
n_recv *=v
pair = self.get_staging(n_recv, n_send, send.dtype, group)
if pair is None:
return None
local, peer = pair
slot = self.next_slot()
# AR P X B ARIBESE: T 2-rank KX RE——IRIEE
peer[slot].narrow(0, 0, n_send).copy_(send.view(-1), non_blocking=True)
self.signal_and_wait()
return local[slot].narrow(0, 0, n_recv).view(recv_shape)

def get_staging(self, n_local, n_peer, dtype, group):
"M n_local TEEN CHREXE) + PRI n_peer &4 (RIFF) .
BRI EEERME, FAmAMER AR RGFE— key; capture #iiE]
Miss 3R[E None——IPC handle X#&4B5) #, capture R3EER, "



key = (n_local, n_peer, dtype)
pair = self.staging.get(key)
if pair is None:
if torch.cuda.is_current_stream_capturing():
return None # A A ER NCCL, B NCCL B&42; HU key fR¥F IPC REEZ
local = torch.zeros(2, n_local, dtype=dtype, device="cuda")
peer = self._share(local, group)
pair = (local, peer)
if len(self.staging) >= self.max_buffers:
# AR EFIURTIBRETEF, FsmSIUEIKRE— key;
# A5 HERF—2, OrderedDict fRIEFIHIT AN
self.staging.popitem(last=False)
self.staginglkey] = pair
return pair

def check_timeout(self) -> None:

"R K RARIKEH (REIRAE capture RIAESR) . flag B spin WAZ[E B

5 Ak i, EERaSitmm—RRIK, BmBARKFRK rank £

IR KA LB collective, Mg NCCL &I 1fx3AE, "

if self.failed or not self.inited or self.timed_out.item() ==
return

self.failed = True

raise RuntimeError(
"IPC all-to-all gave up waiting for its peer after "
f"{envs.SGLANG_DIFFUSION_IPC_A2A TIMEOUT_MS:g} ms, so that exchange "
"returned incomplete data. The transport is now disabled on every "
"rank; retry the request over NCCL."

)

python/sglang/multimodal_gen/runtime/layers/usp.py

USPAttention @ F AN & : F3E WA IPC #9FF4E input/output/varlen A2A NOEKA
43R IPC JEEER NCCL, B 14 PMERY,

def _ipc_input_a2a_gkv(q, k, v):

""—)R attention BI= NN A2A & A—K IPC Xi%k; FTHRE None,

ZRR B ZF R — staging L, RM—K signal_and_wait EZF, ""

if get_ulysses_parallel_world_size() != 2:
return None

group = _ipc_ready_group()

if group is None:
return None

from sglang.multimodal_gen.runtime.distributed.device_communicators.ipc_a2a import (
IPC_A2A,

b, s_local, h_global, d = g.shape
half = h_global // 2

r = IPC_A2A.rank
n=>b*s_local * half * d



pair = IPC_A2A.get_staging(3 * n, 3 * n, g.dtype, group)

if pair is None:
return None

local, peer = pair

slot = IPC_A2A.next_slot()

outs = []

for i, t in enumerate((qg, k, v)):
# EEERAMRM head ¥ XE ANMSRBFAEN; AnAEEDHFKX
send =t[:;, ;, (1 -r) * half : (2-r) * half].contiguous()
peer[slot].narrow(0, i * n, n).copy_(send.view(-1), non_blocking=True)
out = t.new_empty(b, 2 * s_local, half, d)
out.narrow(1, r * s_local, s_local).copy_(t[:, :, r * half : (r + 1) * half])
outs.append(out)

# —RENEE g/kiv =K, BN NCCL By 3 2K rendezvous

IPC_A2A.signal_and_wait()

for i, out in enumerate(outs):
theirs = local[slot].narrow(0, i * n, n).view(b, s_local, half, d)
out.narrow(1, (1 -r) * s_local, s_local).copy_(theirs)

return tuple(outs)

B
PR 22 BHEHE mickgian & Cl HIEXRRBEFIE, ZOREWT:
s BAMEREEXRE(ER: BRIAFFBJE accuracy &K, EE—EEER; BEE4AI "The

default was never actually off. envs resolves attributes through _ getattr _ — the
environment_variables dict, and that entry still read

_lazy bool("SGLANG_DIFFUSION _IPC _A2A", "true") while the dataclass stub said
False"——stub & resolver 7F—% &% CI —EENR—NE A opt-in LA ERIAFFHY PR,
%t Z—E(EKIRE resolver,

. B EIRRIRERALED: "A timeout retired the transport on one rank only, which
desynchronises the group... the NCCL watchdog then takes the process down"—#&
B rank $18] NCCL E .M collective XK AR KM, BEA spin RS RS
Xt3s flag, check timeout ZE1E R R mRIK,

« B200 BtERIRERFG: "cudaDevAttrClockRate... reports 1980 MHz on H100 (its peak)
but 120 MHz on B200—so a 200 ms budget became roughly 13 ms of real time"——
E3518 peer WIRHIEBRY, KA %globaltimer iRbiESh, g SM BEhiE,

« 2-rank [ 1#E8Y BMIOIE: UM EEE R "At 4 ranks the scheme is 25-45% slower",
AT R-1 XML copy_ 5 R-1 NRATHBATRE E&MRK, M1 NCCL %% peer
RS R NIZEE; R=2 HAEEIKSKNERTRES S #BifEls, EWREIF 2-rank 2R EZ|
BIRIT IR E

« NCCL collective ToiaF 43 CUDA graph: "ProcessGroupNCCL bakes its per-op
seguence number into the capture, so replayed kernels stop matching the
peer's"——2xH100 XX rank F#E graph.replay(), IPC 3 # 2 4 A H Bk &t DL hn
spin/bump WA, T8 TAEREFFIRA, KA capture-safe, A #31852 2RHIKA
& RERTIR,



« MI300 ®IFEMALT % : ROCm TrimbARTH, REEE NCCL, iEEHEIR "IPC
never engaged'—E& E45: "a guard that proves an accelerated path executed
needs a platform skip beside it, or it converts every other backend in the matrix into
a false failure",

« BRAFFRBJE accuracy £&JARE: zimage CosSim 0.9859. wan2_2 t2v_al4b 0.9882 1§
TEE —EPERFR; ZRAEMLAL XS main 108 4> commit 8y stale base (IBAXAS
SHRIFTE B ground truth 4£B2) , rebase EE—#t Cl £%, SEWMILX,

. envs BRINMEXE(EIR: stub 5 resolver &X—3K (correctness): &—E EEIJR: stub 5§
resolver @ #1&2X, mATHTA resolver A,

. AR EIER RS BCHEA LR H (correctness): spin RAZE TS A5 X438 flag,
check_timeout 7E1& K34 R X 3mBARFH M RuntimeError i EEEERIR EIHRIFHIE

« spin AEEEPJR: B200 £ cudaDevAttrClockRate 3R 120 MHz (correctness): XA
%globaltimer ZAkbiEsh, MHEBEUMEAN, £ SM B5PiRE,

« 2-rank 1188 Y BMIBIE: R=4 B IPC #i% NCCL (performance): &3 world_size ==
2 TIBRZIZERIT; ZMALIIERERE R=4 AXE, FEH,

« NCCL collective ToiaZ&2%%|3# CUDA graph, IPC f£#ipk N1ERERTIE (design): & PR
89 IPC f&412 #31852 2R[M EHIKAE multi-GPU ET/THIRTIR, XRRIERIKZINE
—HME,

« BRAFFRBJE accuracy £WKEIYVAE: stale base MIEEHEERFE (question): kK5 IPC f&£4
K, FZ stale base; FABBIME—EERBEKRE, LT AllToAl4D BIMIRE H.

- MI300 RIRGFEBN: EEHERTETFETIRE (testing): ¥
current_platform.is_cuda() Bk3X3E CUDA F&; 1E& B4 IEPAMIE BT BB = &
MPBETF Ak, T NIEHEAM)E %R R E K,

R 5 B

« RS FARARREFEUTAE:

c BRAFF RN AE: RAERE SGLANG_DIFFUSION_IPC_A2A BRIABRFFE, FiA
2-rank + P2P 8y CUDA ¥ Bt P HEHEZE. BF parity MRS BA—BUERIE
, BESZARTH T FFEAK. P2P FMER. BRIRASFIABEFITANESLNE;
envs.py B H I stub/resolver R EERFEERANMEZRZ 892,

. staging BRI —EKME: get_staging B OrderedDict o3t % HEK, IKBFMRLARR
NG TG key; ER—3HITHE key T A —IRERS 1E AR XSt T BRAT B 2P AR IR AU & 5
, BTom\—MENRRRA,

« CUDA graph ¥#3kEAE]893R1L: capture KN staging Miss 3REl None F#E% NCCL, &M
AR, ARSEE NCCL B2 — EMMERIFHEME IR B ERE X,

 FERRM: E8IKRR libcudart 5§ cudaDeviceEnablePeerAccess, 1XFE CUDA + P2P
THA; ROCm/NPU T eEMNRBkN G &RE, EFHEHY JIT A (ipc_a2a_sync) #MT &
At gRiFRER 5 E REFRE (SGLANG_DIFFUSION_CACHE_ROOT)

s FEAFHEZERE: MRS LIREZ4 Ulysses 2-rank, KB ring + ulysses A& 3
varlen 5@ ZE shape JEHBIA R,



LR
« AFPM: 2xH100 ulysses=2 T Qwen-Image-2512 10242 M 81.3 ms/step [&3| 64.8
ms/step (4 -20%, BL& #31852 ©EEE| 63-64.5 ms/step) ; FLUX.1-dev 4
-8.4%; FrRECEMHS NCCL B2 bitwise —Ko
« AGM: I REREME IPC_A2A 5 JIT IR, gpu_worker.py 3EinE R RE
1412 B; USPAttention.forward #RIBVRAHIE gkv_pre_all_to_all %Kk, H Kk 14 A
USPAttention &5 3 A stacked-gkv A GENEBEBRAMT, LEIEBEL) .

BRI : #738 2-GPU parity MIREH N5 LBEKHMIRMAEIRP, FHIET " TR

T + ek " ONER AR,
A RABR M, JIT R,

« B3R {XE world_size == 2 B head_dim == 2 Bk, HMInF5 rank 4R
RETE

X
« NFEARIT: BRAFFREWRE , ROBER
{X CUDA + P2P % 3F , staging J&XIGF a4

PR #31852 perf(diffusion): full-forward CUDA graph for the DiT (opt-in): EERESE

K EXRK
EXZA: A PR B IPC &3E capture-safe kR #31852 281M CUDA EE
multi-GPU Lt 3E4TRIRTIE (NCCL collective F&EARTEK) , WEEAN PR RERLE

iE (PR body &8 #31849 REHFFIERFTKE) .
PR #31849 PR stack companion (7 £%5|&AKUEAR) : PR body & #31849 +
TEK, HAHEIHE 3.929-3.950s BN ; FH ¥ PR FERKRIKE

#31852 + A~ PR A
% PR, BIRABRTIEMZE,



