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PATHRE

« —A)E: ¥ MoE BIEM all-reduce &#A reduce-scatter

cHESME: BIXEH (BEF) . Z PR E—HBGREMMAES, EEFTHEnfRAT
AR EF N RHARE KR MR BIEZ 5, review 118 F % F padded
reduce-scatter BIARETHAESE ],

ThRES EAL

E MoE #R B RFHHATH, TEAEMN all-reduce 5 MoE RMFH 0K BETUAELRE,
¥% all-reduce 354 A reduce-scatter 5 all-gather &, ®&3# H—>K reduce-scatter, &K
WEFFEE. PR AEETE issue WL FHLER: “Previously, after attention, all_reduce was
performed in o_proj, and then the model immediately entered MoE. Since MoE
sequence parallelism is enabled by default along with TP, the tensor would then be
chunked along the sequence dimension. We can directly optimize all_reduce (=
reduce_scatter + all_gather) + split chunk into a single reduce_scatter(dim=sequence).”

LI AE

1. 8oy B: & Qwen3NextAttention. _init__. Qwen3NextDecoderlLayer. _init__.
QwenGatedDeltaNetAttention. _init_ H#E reduce_results &3k (BRIA True) , Hi&E
45T 589 RowParallellinear B, #B#HIEFRAMBIZREY EETIAT all-reduce,

2. ZFHI¥: E Qwen3NextDecoderlayer. init_ #m Qwen3 5DecoderlLayer. init_ ®
, M#E parallel_config.use_sequence_parallel_moe. pipeline_parallel_size == 1 UK E
KA (BFAN MoE B) & use attn_reduce scatter for moe #rbo MUiZtrE N EEH,
¥ reduce_results=False £33 4F B AE, EHBKT all-reduce,

3. BIEEH: & Qwen3NextSparseMoeBlock.forward &, %
use_attn reduce scatter for moe NERK, IEHBMA LB RN
tensor_model_parallel_padded_reduce_scatter #/E (UKFT PR #47070 1=HtHY
padded RRAK) , BEE MBI PS4 B reduce-scatter, AR all-reduce HH
Fo

4. BEERE: 7 Qwen3 5DecoderlLayer FEFHRZIE; &
QwenGatedDeltaNetAttention F#EEURIF1EEE reduce_results 533 out_proj.

R



« vlim/model_executor/models/qwen3_next.py (&3t ERE; 7| source; XA
core-logic; &% forward, _all_gather_hidden_and_residual) : Bk sh X4 Bk 7T
Qwen3NextAttention 2 Qwen3NextDecoderLayer By 1LiED, &
Qwen3NextSparseMoeBlock.forward Fi#E A padded reduce-scatter R, FHAETF
FHATYI R 5 EANEZMS

« vlim/model_executor/models/qwen3_5.py (1#3k R E: 35| source; HEA
data-contract) : 5§ gwen3_next.py EMUEZEE B E: EFEMRIE model_type ZFA
gwen3_5_moe_text H|fr MoE &, 31£3# reduce_results,

« vllm/model_executor/layers/mamba/gdn/gwen_gdn_linear_attn.py (#E3k EHRIE; K 5|
source; M data-contract) : K&/ A QwenGatedDeltaNetAttention F73g
reduce_results ¥ HiE(E% out_proj B RowParallelLinear,

*PE55 . Qwen3NextAttention.init, Qwen3NextSparseMoeBlock.forward,
Qwen3NextDecoderLayer.init, QwenGatedDeltaNetAttention.init,
Qwen3_5DecoderlLayer.init

KR Fr B]

vliim/model_executor/models/qwen3_next.py

RSB BN S BPX T Qwen3NextAttention 2 Qwen3NextDecoderlLayer BI#%&1biED,
¥ Qwen3NextSparseMoeBlock.forward F3& A padded reduce-scatter A, FHRAETF
AT A 5 EHNEMF

# vlim/model_executor/models/qwen3_next.py
# Qwen3NextDecoderLayer. _init__: REETETEAEBT all-reduce
parallel_config = vlim_config.parallel_config
config = vlim_config.model_config.hf_text_config
# HKEIX MLP B R5|%%k
mlp_only_layers = config.mlp_only_layers if hasattr(config, "mlp_only_layers") else []
# HIRTURIE R T A MoE B (3E MLP-only 3t BB % & decoder_sparse_step)
is_moe_layer = (self.layer_idx not in mlp_only_layers) and (
config.num_experts > 0 and (self.layer_idx + 1) % config.decoder_sparse_step ==
)
# AXE B AFSIHAT MoE. T pipeline 34TE A MoE BERHMEA reduce_scatter
self.use_attn_reduce_scatter_for_moe = (
parallel_config.use_sequence_parallel_moe
and parallel_config.pipeline_parallel_size ==
and is_moe_layer

# ¥ reduce_results=False £ A1 & &k
if self.layer_type == "linear_attention":
self.linear_attn = QwenGatedDeltaNetAttention(
config, vlim_config=vlim_config, prefix=f"{prefix}.linear_attn",
gga_interleaved_layout=True,
reduce_results=not self.use_attn_reduce_scatter_for_moe,



elif self.layer_type == "full_attention":
self.self_attn = Qwen3NextAttention(
config, model_config=model_config, cache_config=cache_config,
quant_config=quant_config, prefix=f"{prefix}.self_attn",
reduce_results=not self.use_attn_reduce_scatter_for_moe,

)

vliim/model_executor/models/qwen3_5.py

5 gqwen3_next.py EMEZEEEE: BEFEMRIE model_type ZE A gwen3_5_moe_text ¥
®r MoE B, £ reduce_results,

# vllm/model_executor/models/qwen3_5.py
# Qwen3_5DecoderlLayer. _init__ W §igiZiE
parallel_config = vlim_config.parallel_config
is_moe_layer = config.model_type == "qwen3_5_moe_text"
self.use_attn_reduce_scatter_for_moe = (
parallel_config.use_sequence_parallel_moe
and parallel_config.pipeline_parallel_size ==
and is_moe_layer

#RRBARMETRA
if self.layer_type == "linear_attention":
self.linear_attn = QwenGatedDeltaNetAttention(
config=config, vlim_config=vlim_config,
prefix=f"{prefix}.linear_attn", gqa_interleaved_layout=False,
reduce_results=not self.use_attn_reduce_scatter_for_moe,

)
# L EERA
elif self.layer_type == "full_attention":
self.self_attn = Qwen3NextAttention(
config, model_config=model_config, cache_config=cache_config,
quant_config=quant_config, prefix=f"{prefix}.self_attn",
reduce_results=not self.use_attn_reduce_scatter_for_moe,

)

vlim/model_executor/layers/mamba/gdn/gwen_gdn_linear_attn.py

RN A QwenGatedDeltaNetAttention #713E reduce_results 28 FIHFFE L2 out_proj B9
RowParallelLinear,

# vllm/model_executor/layers/mamba/gdn/qwen_gdn_linear_attn.py
# QwenGatedDeltaNetAttention.__init__
def __init__(

self,

config: Qwen3NextConfig,

vlim_config: VIImConfig,

prefix: str ="',

gqa_interleaved_layout=False,

reduce_results: bool = True, # 33853k, BRIAAN True



) -> None:

# ... AR .

self.out_proj = RowParallelLinear(
self.value_dim,
self.hidden_size,
bias=False,
input_is_parallel=True,
reduce_results=reduce_results, # E#HAKMEE
quant_config=self.quant_config,
prefix=f"{prefix}.out_proj",

)

b A 4
« ZJYO5163217]: “Is this a free lunch? Does it offer benefits across all scenarios when

enabled?” /& gcanlin®£.: “Theoretically, yes. It mainly reduces two parts of
overhead:

1. Previously, after attention, all_reduce was performed in o_proj, and then the
model immediately entered MoE. ... 2. We do not perform all_gather immediately
after MoE finishes.” &0 ZMALEEW EXNFTAEBRA R, BRIk T ERER
BEEMHF. - yewentao2567E review L FHEH: “this path you might go through
MTP, this might be an potential issue, you might also check them.” fEE BN B5#%
PR #47070 XA padding ARAR, FEHT PR ik,

BN ETEFEGR TR E S35 (performance): MEEHIAIEL FEwZ 25, SRR BT

HHRA 2-3%,

« padded reduce-scatter SZI5 MTP &M (correctness): 158 EMIFEZIUEA padding

FIFEEE, RRIFIREA,

PRS-

- QFe:

- ThEEIR#: Z PR IR#iTF PR #47070 By tensor_model_parallel_padded_reduce_scatte
r #1E, & #47070 REHUTIETE,

« I EPFR&|: {XIE use_sequence_parallel_moe=True B pipeline_parallel_size==1 B4
R, HAZRATALE,

ORERERW: BTRME)INFKRZE (all-reduce — reduce-scatter + ZER ) all-gather)
, SRR EMAETRETM, FERMIMEEER. PR EHH GSMEK iTNLERE B ER
T (2% <0.5%) , R,

« MTP #& &M yewentao256 EEE MTP (% token TUN) BT waEFAERE, 1EE
B3 padding 7 RAE, EHRZ BEMAES,

« AFPM: Qwen3Next 2 Qwen3.5 MoE A H F B A —enable-expert-parallel (/& H
FAF4T) RSB s RE 2-3% MR aEniEA (2T PR MREIE: & token &t
M 20528—21013 tok/s) , ELFRAEHMEE,



« ZGM: I reduce_results SREIAREENRE, I MoE B pipeline
parallel >1 BFERNRIEIT A

« RIBAM: RALBRBHEFIE 3 N, RITEW, EFMHASARKER (A0 DeepSeek &
%]) B9 MoE I RIF—EM,
o XFEARIE: IKBEAT PR#47070, X MoE FFAIFHATIZ R LR , MTP BE2EBE NS BEALE

RTINS

« PR #47070 Add tensor_model_parallel_padded_reduce_scatter operation: & PR &K
#47070 A4 padded reduce-scatter JRiE, &N FoIELZIIAEXFFF 5K E
reduce-scatter,

« PR #46635 Support sequence parallelism for MoE layers: 78 PR & #46635 H54L, &
FEHFH TR S —S B EER,



