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« EMME: EEEIER, AHEZ=/MREITRE: mode 3| degree BIEDIESE. auto BRIAMES
fail-closed B F R4 AR ST $ AR 4B FE IR 5 BRIA SR BR B 7 0k, T EEIZE
Diffusion SP BYRIFA, ZWFEAFMEEEL AL EEIMRET R, HEBMREHLEN SP2 &5

& degree %%,

THRES B

PR body BAF¥EH : "No single exchange wins across the measured models and
topologies", A Ulysses all-to-all ZEZRQFIME torch.compile H& T H &M,
K/V-gather ByEFBEEAA Ulysses B P/2 1%, {BEHER¥ collective BEHBZRIH R
i, 1 SP2 R¥AE degree HRTLMER, AREE—NTHILEN SP £, HET
ST ER L BRIAEIR R
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1. 338 SP £E 55381k %&: & python/sglang/multimodal_gen/runtime/server_args/serv
er_args.py H#3 kv_gather_degree 5 sp_split_auto FE, CLI &
—-kv-gather-degree, SP XA RXE N sp_degree = ulysses_degree x ring_degree x
kv_gather_degree; _adjust_parallelism ELE R, SP 53k B sp_degree=2 B HEIIR
kv_gather_degree=2, T M{%#r Ulysses BRiA; _validate_parallelism &%
kv_gather_degree %M&F sp_degree, BERXHFE Ulysses/Ring A&, ERNASCEHE
R,

2. FBABEAZOSEI,: £ python/sglang/multimodal_gen/runtime/layers/attention/layer.p
y FHE _resolve_sp_attention_mode ZEMITRIEMEN; _forward_with_kv_gather Xt
K/V AT F| 4 all-gather EAMITEIETE A, X FF replicated token HES B4 ;

_kv_gather_unsupported_reason & pre-a2a. % replicated 3., mask AEAR X
FHRA, ERNER fail-closed. BREXNZFAEIR Ulysses, FET &
UlyssesAttention 5 USPAttention 8 forward %%, 33X+ UlyssesAttention VSA E#
EENIHTERE A



3. MRIFESMBIE: python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py &
segmented pre-all-to-all {XIRBE Ulysses t£3; K/V-gather T Qwen &£ join_seqgs &
12, #% Ulysses mRETHI XA REEFEHN matmul FZIREE IR,
python/sglang/multimodal_gen/runtime/distributed/sp_shard_utils.py &
plan_text_strategy &40 padding @ & /g —A shard BYZR, FTNEA replicates

4. MIR5 XA : #F3E test_usp_attention_kv_gather.py, BEAH Q Xt gathered KV 893Kk
{EIEHME. replicated prefix/suffix. padding mask. varlen/ MIAFETRIEL., EXEFTS
fail-closed 1T 4; test_server_args.py #3% TestKVGatherDegree & ZHRIADE. RN
BE. HEWRES, test_sp_shard.py = padding ¥ shard By replicate KB, XR4
ring_sp_performance.mdx XKig¥ %, #HA=MXEANKBEEE. AGF0RIME, #
54 TP+SP. FSDP+SP # benchmark %%3E.

R

« python/sglang/multimodal_gen/runtime/layers/attention/layer.py (#£3k STEHE; 25l
source; A& core-logic; fF5 _resolve_sp_attention_mode,
_kv_gather_unsupported_reason, _forward_with_kv_gather,
_gather_sharded_sequence) : B I XM, #3E K/V-gather R#IERIZ, BRAENTS
fail-closed #1, KIE&RAK.

« python/sglang/multimodal_gen/runtime/server_args/server_args.py (#ik fRE 5%k, £
% source; ER core-logic) : EXFHT SP £E 5. RALSEZEESAHERE, BITAF
KATIE,

« python/sglang/multimodal_gen/test/unit/test_usp_attention_kv_gather.py (#ik E750|
R, KR test; FEA test-coverage; fF5 _SdpaAttention, _make_attention,
_reference_attention, TestUSPAttentionKVGather) : ¥3EH R ENREHS, BEHELE
HaME. mask. replicated token. FE#4FRIZ5AE R,

« python/sglang/multimodal_gen/runtime/distributed/sp_shard_utils.py (1 o/ TE;
7| source; EA core-logic) : &5 SP XK padding %4> shard BB, #F
% K/V-gather #4132 padding $&1i,

« python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py ({E3k =R ER/E; 3£
% source; EA data-contract) : 3EBCL K/V-gather fifF, #% segmented pre-a2a ¥
kv_gather &\ F = £ R TEL,

XS _resolve_sp_attention_mode, forward_with_kv_gather,
_kv_gather_unsupported_reason, _gather_sharded_sequence, _adjust_parallelism
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python/sglang/multimodal_gen/runtime/layers/attention/layer.py
o SZIL X, 38 K/V-gather RIEEEZR. BAMENTS fail-closed ZH, KERK,
def _resolve_sp_attention_mode(*, causal: bool, sparse_backend: bool) -> tuple[str, bool]:

RN R — BB SP XA R, KRE (mode, is_auto).

kv_gather_degree > 1 Bt3%3% gather Xi#k; # degree A HBHFIHEL,
TERESHEEER S| Ulysses; B RIEERN fail-closed,



from sglang.multimodal_gen.runtime.server_args import get_global_server_args

args = get_global_server_args()
if args.kv_gather_degree <= 1:
return "ulysses", False
if causal or sparse_backend:
if args.sp_split_auto:
return "ulysses", True # BaIEA T ER, ¥ is_auto #xid
if causal:
raise ValueError("K/V-gather SP does not support causal attention.")
raise NotImplementedError("K/V-gather SP does not support sparse attention backends.")
return "kv_gather", args.sp_split_auto

def forward_with_kv_gather(
self,
q: torch.Tensor,
k: torch.Tensor,
v: torch.Tensor,
ctx_attn_metadata,
replicated_g: torch.Tensor | None,
replicated_k: torch.Tensor | None,
replicated_v: torch.Tensor | None,
seq_lens: list[int] | None,
) -> tuple[torch.Tensor, torch.Tensor | None]:
# R ¥ 33 varlen B&42, 5 Ulysses By varlen a2a B
if seg_lens is not None:
raise NotImplementedError("K/V-gather SP does not support varlen UlyssesAttention.")
# replicated Q/K/V 22K 4R H 3L
if any(x is not None for x in (replicated_g, replicated_k, replicated_v)):
if any(x is None for x in (replicated_g, replicated_k, replicated_v)):
raise ValueError("Replicated Q, K, and V must be provided together.")

# kBEXH: R all-gather K/V, RAEE Q 8y a2a
k = sequence_model_parallel_all_gather(k, dim=1)
v = sequence_model_parallel_all_gather(v, dim=1)

local_query_len = g.shape[1]
if replicated_q is not None:
# AH Q 5 replicated token $fEE—HitE
g = torch.cat([g, replicated_g], dim=1)
k = torch.cat([k, replicated_k], dim=1)
v = torch.cat([v, replicated_v], dim=1)

output = self.attn_impl.forward(q, k, v, ctx_attn_metadata)
if replicated_g is None:
return output, None
# % local / replicated Y15, fRIF5 Ulysses B2 —KpyED



return output[:, :local_query_len], output[:, local_query_len:]

python/sglang/multimodal_gen/runtime/server_args/server_args.py
EXH SP fE LK. RMALEEESHERR, BITAFXRAE,

# 7 _adjust_parallelism #, BREXRB&1RE ulysses_degree, M SP degree X4 :
if (

self.ulysses_degree is None

and self.ring_degree is None

and self.kv_gather_degree is None

and self.sp_degree =1

if self.sp_degree ==
# 2 B SP & K/V-gather SUMFRERZXE], BROIARAHIREA B S E
self.kv_gather_degree = 2
self.sp_split_auto = True
logger.info(
"Automatically set kv_gather_degree=sp_degree=2; set "
"—-ulysses-degree explicitly to keep the Ulysses exchange"
)
else:
# B 5 degree T K/V-gather B &K, HBRIA Ulysses
self.ulysses_degree = self.sp_degree
logger.info(
"Automatically set ulysses_degree=sp_degree=%d for the "
"sequence-parallel process-group layout",
self.ulysses_degree,

if self.kv_gather_degree is None:
self.kv_gather_degree = 1

if self.kv_gather_degree > 1:
# WARSZIE Ulysses / Ring IRE, ENAESEERE
if (self.ulysses_degree or 1) =1 or (self.ring_degree or 1) = 1:
raise ValueError(
"kv_gather_degree does not compose with ulysses_degree or "
"ring_degree yet; set exactly one of them above 1"

)
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K PR IZAHIMER review iF18, BIEEE Issue WP FIBR T ZRIRITEN: BEAGIL
—-sp-attention-mode fEAERFT X, BRIZITTEFER AN —% SP 4E —-kv-gather-degree, 1k
ZWBAEH : gather YA RELT (5 ring A4E) , mA=ZE Ulysses Y1 HIk#E, #FH
mode & —ulysses-degree &ikE—28E XM ETXETMW; KA degree EE4E1EXE
E, REMHAEDEELUEWIREREA, 5 —XABRERBRIMERE T2 h SN EKIEIR):
SP2 Brff— R —HFKBXE, WREZXEEHBA, HRE sp_split_auto iLTERE



BNEEER: EXEEN fail-closed,
- L METF R AR

R 5 B

s RS TENREEFE: 1) layer.py B9 attention B2 T E, BwaFrA Diffusion SP
32, auto BER T A, TR RN E| K/V-gather 3812, BRI GEAERE ZNAH
ST REEIRE| Ulysses, TAEZRARBEN; 2) KNV EE) SP rank REH|, FEAK
FEARFET Ulysses, KFF| (m LTX 241 tl) %R TR OOM, PR HHHIAT 2x H100
TERIARELER HBL S expandable_segments 7 8EF&EB5E; 3) qwen_image.py &[]
join_seqs B2 BES|I ABE = F B MEREEIRR ; 4) MRELEORIKIAEMHS compile BLE,
8x H200 5 4x H100 IR X EAR—3K, auto FNFTREAE HMbZEM ERE &ML, 5)
sp_shard_utils.py B9 padding SREEUK & 7T BE(E ZR 948 SCRM shard BRA replicate, 30
BlEE,

- ®': ®MSEEA SGLang Diffusion BF5IFHTIRE: 2 FLEX SP KA F BRAT
#3| K/V-gather X%, FERESNER pEREKEN 2-3%, ERFEETRELFA; SP
degree > 2 BRIMTAFRE, ALXEME, FWT —NHTLE, TZHERE
ulysses_degree 5§ kv_gather_degree By 5 X & ; JBE4E ¥ kv_gather x ulysses 2%
kv_gather x ring H&8, FEZEMHRAME, XHREBEA ring_sp_performance.mdx
BT KETE AN benchmark £%, FBT AP #&IAINER,

« NFARIE: BOBRATE , BRIMTAZA , BEX RS , RERAERE . KV £
N FF 8 3G A

KERBKL
« PR #33850 [diffusion] retire released warmup and decoder flags: E#&k7T
multimodal_gen/runtime/server_args/server_args.py, J&T E—iEE S mIFLEIED,

« PR #33843 [diffusion] consolidate pipeline core hygiene: R {&2X T server_args.py 5
pipeline &%, 54X PR ERESSHRERA R E&E,



