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PATHRE

- —A)iE: DSv3.2 FH|HATLBERML, FHiRA 3.6%~5.2%

< WEME: EEEIR, ZMRITRRRMESFXE: (1) dense MLP ¥ SP T & #| UIREGEE
MM ER / MHRERETRME; (2) AFI pad + TP collective Wx$k®| sp_all_gather /
sp_reduce_scatter / sp_shard %&—/Ri&, WNHEHEERKTBMME; (3) MTP B shard
BRIE. ME3RITE— kM gather BORE RN, ZINFEEARTEL
tests/models/deepseek_v32/test_sequence_parallel.py By token ¥R AMS, IBAELIKIE
By full/shard 342,

THHES BAL

R R AE MoE BERRAFHIFHIT, $3K dense/MoE MR KR EE full 5§ sharded JRAZ 8]
¥, ERARE tensor—parallel ;%/-\ 3L residual KA, PR body FRFA B #R: "keep
DeepSeek V3.2 hidden and residual states sequence-sharded across every decoder
layer, including the dense prefix", 3£ @A MAL sequence-parallel
gather/reduce-scatter BI&%k, £ dense MLP & SP T E£4|3|& rank, 5§ Kimi K3 fo
DeepSeek V4 BIEIERXTT, MMZRIER I ELE CUDA graph A,

SRR
IR 5 R

1. R A0 —>kM shard (vlim/models/deepseek_v32/nvidia/model.py) :
DeepseekV32Model. init_ #F¥E5 decoder B—3 8 use_sequence parallel #HIZE (
use_sequence_parallel_moe and pipeline_parallel_size == 1) ; forward &3 X layer
TEIREEN sp_shard J& hidden_states ¥ A& token shard, F#H sp_padding_mask
Bl 447 VLLM_MOE_SKIP_PADDING T padding 8, [ AET=E reS|duaI is None (
SP 5 PP R%#%) . R _all_gather sp_states %#BIER X% dense/MoE ¥ FIZF 5| KE H|
WrE93Z 2 gather BEEARMIIR,

2. Decoder B2f21&$F shard: DeepseekV32DecoderLayer AAEE
use_sequence_parallel BRRAXET T MoE B use_sequence_parallel_moe; dense MLP (
DeepseekV2MLP) #3E(E XN is_sequence_parallel=True 52 rank £%|, MoE & X%
¥ already_sequence_parallel=True 4T, attention BRI/ HIEENF L pad +
tensor_model_parallel_all_gather/reduce_scatter &#t X sp_all_gather /
sp_reduce_scatter; residual FEEE sequence_parallel_chunk ¥4, BAHEE SP T



WA Z shard,

3. aux hidden states 3T®—>XM gather: aux_hidden_state_layers BY%#EBIIRZSEL shard
AUk E (hidden _states + residual) , AEZXE gather; #EERH OS5 HAK
hidden Ztorch.catiZhidden_size £ EIT 85 RPUT— K sp_all_gather, BYIEEZLE,

4. MTP 8% shard BIE (vlim/models/deepseek_v32/nvidia/mtp.py) :
DeepseekV32MultiTokenPredictorLayer.forward ¥ fused_eh_norm ZJ&. eh_proj Z &l
3t eh_input i sp_shard (El# 43 padding ##) , draft #H4E shared _head.norm
A sp_all_gather RIRE—XkELEF3|; I SP 2 X REREAE
tensor_model_parallel_all_reduce,

5. MRELE: Y tests/models/deepseek_v32/test_sequence_parallel.py, H
_IdentityNorm / _RecordingModule / _RecordingProjection #&{4n
_mock_sequence_parallel_collectives G SEE, RIUMRFEKIERYA: decoder B
dense JRAT attention UkF| 4L E 3 token. MLP RUkZF| shard 2 token B R RELLEA
{R¥F—3K; MTP B eh_proj #iAN shard 2 token, &AH#HEKELE 3 token,

KX
« vlim/models/deepseek_v32/nvidia/model.py (#i3k &R Z: 25| source; LR

core-logic; 5 DeepseekV32Decoderlayer.forward,

DeepseekV32DecoderLayer.init, DeepseekV32Model.forward, _all_gather_sp_states)
oS, EBE use_sequence_parallel BRfAU{X MoE BiFF%, dense MLP & #l1t,
attention BI/E2& A sp_all_gather/sp_reduce_scatter, MIFRZEE gather 3EBHR%k, =R

A0 =XM% shard. HO$T® gather,

« vlilm/models/deepseek_v32/nvidia/mtp.py ({E3R M AR : X 5H] source; LA
data-contract; {5 DeepseekV32MultiTokenPredictorLayer.forward) : MTP 3ENIAZERD
BEBS: eh_proj #IA shard RBIE. padding ¥ RS £, Mbm—RXMERELERS, B
BRI speculative decoding 8 draft & K EkIER .

. tests/models/deepseek_v32/test_sequence_parallel.py (3R EVIMR; K5 test; £R
test-coverage; 45 test _decoder_layer_keeps_dense_states_sequence_sharded,
test_mtp_projects_sequence_shard_and_restores_full_output,
_mock_sequence_parallel_collectives) : FEEVIMR, BRI A4 SEMESBEHER
ZRPEIERY: decoder B dense RESFR$F shard (attention @&, MLP shard) ,
MTP & shard BIAFRE full #ith,

KBS DeepseekV32DecoderLayer.forward, DeepseekV32DecoderlLayer.init,
DeepseekV32Model.forward, DeepseekV32MultiTokenPredictorLayer.forward, sp_shard,
sp_all_gather, sp_reduce_scatter, _all _gather_sp_states

KR B B]

vliim/models/deepseek_v32/nvidia/model.py

W SZH,: EBE use_sequence_parallel BRfAIX MoE B9FF%, dense MLP & i1t
attention BI/E XA sp_all_gather/sp_reduce_scatter, MIRZEE gather 3HBIR$, ERA
O —>X M shard. HB4T8 gather,



def forward(
self,
positions: torch.Tensor,
hidden_states: torch.Tensor,
residual: torch.Tensor | None,
) -> tuple[torch.Tensor, torch.Tensor]:
# FHFHITFHEM "X MoE B " ‘A NEE: dense MLP £ SP TH{RHF
# token shard A&#fb, SR dense/MoE 3 R full/shard JRSEH,
full_num_tokens = positions.shape[0]

if residual is None:
# B & hidden_states A B reduce By embedding, residual MEZEr,
residual = hidden_states
hidden_states = self.input_layernorm(hidden_states)
elif self.use_sequence_parallel:
# SP #=: residual § hidden_states &AM token shard,
# B shard L RMSNorm, Bkt Eh4& all-reduce,
hidden_states, residual = self.input_layernorm(hidden_states, residual)
else:
# 3 SP: L—E#Hk reduce, IE all-reduce Bh&# A2
# input_layernorm, # % — XML ERIE,
hidden_states, residual = fused_allreduce_rms_norm(
hidden_states, residual, self.input_layernorm
)
if self.use_sequence_parallel:
# attention EEZEFF|ME, gather & token;
# sp_all_gather NEELLEE padding, BEKBIELKE,
hidden_states = sp_all_gather(hidden_states)[:full_num_tokens]

# self_attn B9 o_proj M reduce_results=False T, reduce ZE53|
# post_attention_layernorm Z BI%—4b3E,
hidden_states = self.self_attn(positions=positions, hidden_states=hidden_states)
if self.use_sequence_parallel:
# attention ¥ reduce JEEFH YN EAM token shard;
# BRELF I pad + tensor_model_parallel_reduce_scatter,
hidden_states = sp_reduce_scatter(hidden_states)
hidden_states, residual = self.post_attention_layernorm(
hidden_states, residual
)
else:
hidden_states, residual = fused_allreduce_rms_norm(
hidden_states, residual, self.post_attention_layernorm

# dense MLP 7 SP TE4I3|E/ rank (#3E8t is_sequence_parallel=True) ,

# 5 Kimi K3, DeepSeek V4 FHIFERIF: MoE NIZ B HMABAT,

if self.use_sequence_parallel and isinstance(self.mlp, DeepseekV2MoE):
hidden_states = self.mlp(hidden_states, already_sequence_parallel=True)

else:



hidden_states = self.mlp(hidden_states)
return hidden_states, residual

vliim/models/deepseek_v32/nvidia/mtp.py

MTP #NARFDBERS: eh_proj I shard RIE. padding #E[EW 447, MbR—RMEKRE 2
EF%|, EEZP"M speculative decoding By draft & BREKIE K.

# MTP B: shard K& eh_proj Z®l, 2@EF3|RERHHRKE — K.
is_sequence_paradllel = self.mtp_block.use_sequence_parallel
if is_sequence_parallel:
# [ 43 VLLM_MOE_SKIP_PADDING # padding #83, 5
# MoE (DSA) Bk padding token BiTHE,
if envs.VLLM_MOE_SKIP_PADDING and is_forward_context_available():
forward_context = get_forward_context()
forward_context.is_padding = sp_padding_mask(
forward_context.is_padding, eh_input
)
eh_input = sp_shard(eh_input)
hidden_states = run_glm52_plan(self._eh_plan, eh_input, self.eh_proj.weight)
if hidden_states is None:
hidden_states = self.eh_proj(eh_input)
hidden_states, residual = self.mtp_block(
positions=positions, hidden_states=hidden_states, residual=None
)
if not is_sequence_parallel:
# 3 SP: MoE #iti %k reduce, XEESR all-reduce,
hidden_states = tensor_model_parallel_all_reduce(hidden_states)
# £ F POST-final-norm hidden fE 8 F —~ draft step 8 previous_hidden_states,
# pre-norm E ST MTP #% %X (5 deepseek_mtp.py B PR #45895 Xt5%)
hidden_states, _ = self.shared_head.norm(hidden_states, residual)
if is_sequence_parallel:
# BN MTP EREREBRE—KRLEEFT,
hidden_states = sp_all_gather(hidden_states)[: positions.shape[0]]
return hidden_states, hidden_states
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A PR RA LR review ITB&#E (review_comments_count = 0) . (REMENE:
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1. B ERAKM: dense MLP & SP T4 rank £4%l, GLM-5.2 NVFP4 checkpoint fn#k
EHM 117.38 GiB #Z 118.01 GiB (+0.63 GiB) , X EB&F ZKNIEBZAHRNRM,

2. B PUTRRIZZ E . DeepseekV32DecoderlLayer.forward 5
DeepseekV32Model.forward Z4& token 212, £&B(EMIEL TP collective ¥
3| sp_* RALRIE, BERBUTE—XK custom—collectlve JIT RiFF5 (benchmark B4k
MRIZ—RERA)

3. SP 5 PP A& FR#&|: #3¥ assert not self.use_sequence_parallel (PP JEX rank %
2) 508 assert residual is None, SP 5§ PP RN RS HEK T LK, REIEME
E K pipeline_parallel_size == 1, HE}t PP T/TARE, EFEHIAZREIHY AL,

4. MTP #ENARFLERIZ T E : eh_proj 3 shard /LB draft BRI FER, N RISIE
token ##E4), GSM8K 5333 benchmark BZ 7 GLM-5.2 NVFP4, (EXEZ
HAth DSv3.2 K5 E % MTP S KA &

5. padding #m{&#: VLLM_MOE_SKIP_PADDING ¥f3%% &K 7 BB it
sp_padding_mask BZAFER, FE—REEAMHEE FTRTA—SKMEENRES, - ¥
. AP EAY%: DeepSeek V3.2 / GLM-5.2 A3\ DP=2, TP=2. EP %R T3
WEMRA 3.61%~5.22%, TPOT MK 4.59%~5.06%, TTFT B&FE, PIECEWISE
CUDA graph A& R (1.21 — 0.67 GiB) ; ﬁm% worker MK EAF +0.63
GiB, XHIRA: ML T dsv32 &8 SP #%3EARS sp * RiBEFERATERN, NE4
DeepSeek V4. Kimi K3 EAER Y SP G—SLIARE SR ; ?ﬁi‘*@ JFMRBIE T dense
BARFF shard 5§ MTP shard 84, BREEEMNAI, FREMRT nvidia EimEEsC
M, rocm FEHRKEHRAZEM, - NRIRE: BROPITEREZE , BF LA, SP
5 PP AH#ZE , MTP #ENBHERATE , £638(E JIT BRAH

KERIKZE

+ PR #51425 [Perf] Narrow DeepSeek V3.2 eager CUDA graph region: [&l— DeepSeek
V3.2 A AL, BKEh attention 5 nvidia/rocm B3, 574 PR # R DSv3.2
PATHER,

+ PR #51298 [DSv32/GLM Perf] Skip short prefill topk for dense mha layer, 97.9%
kernel level latency reduction: E—#&& (deepseek v32) MEEMfLLR, & dense
MHA EBE5 MTP topk 842, 54 PR B4 dense &5 MTP ekahHa4F,

« PR #50585 [K3 Perf] Optimize k3 dspark fused kv, 4.5~4.6x kernel performance
improvement: Kimi K3 MaEAL, A& PR B dense MLP SP & #|#3EH L Kimi K3 #n
DeepSeek V4 A5 BERN.

« PR #49793 MTP draft-decode path optimization (mentioned in PR body): PR body BR#4

ﬁFELE’J?I‘ﬁE PR: thAb3E A MTP draft-decode #12, ReXE DeepSeek V3.2 F5|FHAT
RS, 5K PR AES



