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[Feature] Support sequence parallel without the need for DP, 1.9%~5.0% E2E Throughput
Improvement
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JRXEEHE: http://prhub.com.cn/viim-project/viim/pull/47070

PATHRE

- —AiE: Bk SP AAURE: DP BIMRHl, $#2F MoE &rt 1.9%-5%

- HEEIME BVCOIMTRENMBXEE, 13& DP=1 B2/ SP f9¥reEA. N THEA
MoE BARFJE DP AR, #EZIRA PR DUREEREEA, REE LoRA 5 SP A
FAR.

THEES BAL

JRIR I B AT A AURREIE AT, (ERARFELE, XREETL DP BHEHA SP, #—
Fi_E TP T MoE =& aMaE, kB PR body: 'Originally we must have DP to enable
sequence parallel, but this constraint is not needed, this PR fixes the issue.'

SCEL AR

1. FATECEMESE: vlim/config/parallel.py B use_sequence_parallel_moe Bt ki
data_parallel_size > 1 &, # SP afxF DP BH.

2. Bim LT XGEERS: vlim/forward_context.py 7% DPMetadata.make K& fn
set_forward_context &4, ¥ SP 3z WAL DPMetadata; % DP K/NA 1 BffgiEs
JG& num_tokens_across_dp.

3. BIE BT R base_device_communicator.py # EP all2all &3 B2 A &AM
use_sequence_parallel_moe, #{% SP T IE## 1L,

4, RERIZIFE . deepseek v2.py H SP padding T E LA AEERE, HMBREESXZ;
gpt_oss.py B9 MLPBlock. _init__ ®#3&4n and vlim_config.lora_config is None AZH
LoRA 5 SP RIEHEA,

5. MoE mfTHRL &4 moe_runner.py B do_naive_dispatch_combine &M dp_size
> 1 ¥ JBA dp_size > 1 or is_sequence_parallel, 1 SP T naive dispatch IE#TA/E,

6. TEEMRAXH: TEREEMINR, KEINA SRR F oy AT,

KA

« vlim/config/parallel.py (#3k FH4TECE; K5 source; A core-logic; &5
use_sequence_parallel_moe) : OB ERBM use_sequence_parallel_moe # [ DP &l
B3R, RMERNXE,



« vlim/forward_context.py (#3k Bifa £ TFX; 2£3| source; EA core-logic; &5
DPMetadata.make, set_forward_context) : 188X Y DPMetadata €|z 440
set_forward_context %8, f# SP J~x T DP ¥ 1b ok,

« vlilm/model_executor/models/deepseek_v2.py (1&3R Deepseek #%; 27| source; ER
data-contract; &F& forward) : f&fb SP T8 padding it&, £M&HGL%, =AML,

« vlilm/model_executor/models/gpt_oss.py (#3k GPT-OSS #&#&; 25| source; &
data-contract; 5 MLPBlock.init) : #ifk LoRA 5§ MoE SP & fF, B HinfTEEE IR,

« vlim/distributed/device_communicators/base_device_communicator.py ({3t B{E 28 ;
27| source; E& core-logic; &5 init) : #B& EP all2all By & 54 BIF5I3H4T MoE
, FAREEEIEE EHIB,

« vllm/model_executor/layers/fused_moe/runner/moe_runner.py (#3k MoE zfTht; 35|
source; EA data-contract; 5 do_naive_dispatch_combine) : {£ naive dispatch
combine 7 SP TLEEIE# T1E,

« vlim/model_executor/layers/fused_moe/config.py (#3k MoE B & ; 2£%| source; L&
data-contract) : ECER BB MEIRE,

XPEMF5 . use_sequence_parallel_moe, DPMetadata.make, set_forward_context,
forward, MLPBlock.init, do_naive_dispatch_combine, init(base_device_communicator)

KR Fr B]

vlim/forward_context.py

B2k T DPMetadata 8|35 H-%n set_forward_context B8, {# SP JhsrF DP ¥4ttt EkiE,

# From vlim/forward_context.py, set_forward_context() context manager

dp_metadata: DPMetadata | None = None
if (
(
vllm_config.parallel_config.data_parallel_size > 1
or vllm_config.parallel_config.use_sequence_parallel_moe
# NOTE: now sequence parallel MoE also initializes DPMetadata
# because it needs to track per-rank token counts
)
and vllm_config.parallel_config.is_moe_model is not False
and (attn_metadata is not None or num_tokens is not None)

if (
num_tokens_across_dp is None
and vlim_config.parallel_config.data_parallel_size > 1

# If DP > 1, coordinate tokens across DP ranks via all-reduce

assert ubatch_slices is None

assert num_tokens is not None

_, num_tokens_across_dp, _ = coordinate_batch_across_dp(
num_tokens_unpadded=num_tokens,



parallel_config=vlim_config.parallel_config,
allow_microbatching=False,

)

assert num_tokens_across_dp is not None
elif num_tokens_across_dp is None:
# For SP without DP, create a single-entry tensor with all tokens
assert num_tokens is not None
num_tokens_across_dp = torch.tensor([num_tokens], dtype=torch.int32)
dp_metadata = DPMetadata.make(
vlim_config.parallel_config, num_tokens or 0, num_tokens_across_dp

)

vlim/model_executor/models/deepseek_v2.py
Bt SP TH padding it8, ER&FHL X, #FAMERE,

# From DeepseekV2DecoderlLayer.forward, sequence parallel MoE section

if self.use_sequence_parallel_moe:
tp_world_size = get_tensor_model_parallel_world_size()
# small trick using minus, eg. -17 % 8 = 7
sp_pad = (-hidden_states.shape[0]) % tp_world_size
# pad if not divisible by world size
hidden_states = torch.nn.functional.pad(hidden_states, (0, 0, 0, sp_pad))
hidden_states = tensor_model_parallel_reduce_scatter(hidden_states, 0)
if not input_is_sequence_parallel:
residual = sequence_parallel_chunk(residual)

b RH A

EE4EMEE PR #47290 F, gcanlin KILF5H1TE LoRA 3%, BEMME gpt_oss.py B

MLPBlock ##t AT viim _config.lora_config is None #&%&, #H{x/aR SP K2 H

LoRA, #%BITHEE IR,

« LoRA § MoE FF|FHATHE (bugfix): £ gpt_oss.py 7N viim_config.lora_config is
None #&2&, RH SP BREHA LoRA,

R 5 B

c R OREAERE: BT HTHME, BRATA Mok RAMAEIM, DP=1 1E2H SP &,
Z AIRAME DPMetadata, IESVRMETE tensor, FEHIRATAEFEH
DPMetadata 8935 ERIEFAALIE, BRAMEREE: A0k PR REESEEMRAXH, XIKHE
BOMRFnF 54 benchmark, LoRA 5 SP B FEE RERANH, TTREFEEMA LI
FEAVE AL

P AP ZEAARERFE DP Ao TP A 8EfER SP (A IETTLURA TP, #X
1.9-5% HrtigA, LHEAKRERE DP 8978, A%: BV UK allreduce Afs, BEF
P4, HIFA: % DeepSeek #1 GPT-OSS #A A YA, EINEH XIFnE B R,

« RFARIE: BOBRATE , ONRER , ERMHEIK , LoRA AR



RERRK L
« PR #47290 [BugFix for #47070] Lora should not be with MoE SP: {8 7 & PR &
LoRA 5 SP RHAEMEE, HEHEAD X,



