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PATHRE

. —AiE: A MTP B3I all-reduce 5§ RMSNorm, AHb argmax 2B EFE token

- EENE: EFFEE, Z PRERTANTERANKRIHTEN: —RERRUFER
fused_allreduce_rms_norm & all-reduce V33X norm, RIS kernel X5F; — 2@
3¢ use_local_argmax_reduction iX3EM + get_top_tokens & MIFARLE, it
speculator SR > 8] W #E K H3EF AH argmax BRE&1Z. PR body BYE A& F X6t (EE
%23 ABRAMETAENALR. AEZKET—ELRAREAEER. WLEREKR
A/B 5ERELNFR,

THHES BAL

PR body #tEAIX 2 DeepSeek-V3.2 / GLM-5.2 MTP ¥E@K2 LHFMIMLIAL: —2 'Fuse the
trailing all-reduce into the final RMSNorm on the non-sequence-parallel path, as the
main model already does at layer boundaries', #%E R all-reduce & norm BIEASM
kernel Z48%; —& 'Greedy draft tokens via vocab-parallel local argmax

(get_top_tokens), skipping the full-vocab all-gather in compute_logits's % 64 TEMEE
HEIA %k all-gather K 64 x 151k x 2 B = 19 MB, BEMHIEZ token BT 5 0k (
MTP=5) , REXE/F%#. PR A Z #48597 L HRIKRIES, index_share [1#F5 V2
speculator £ RAHTFEREM PR SN main, WRAREXHAN,

LI RE

1. BBEREER all-reduce 5& % RMSNorm: ¥ DeepseekV32MultiTokenPredictorLayer.for
ward #, MIRESLIE sequence-parallel BBZH B tensor_model_parallel_all_reduce
BWRAENNEN, AR is_sequence_parallel 2% : SP BIZ{RE
self.shared_head.norm + sp_all_gather 7% ; 3 SP B2 HEHA
fused_allreduce_rms_norm(hidden_states, residual, self.shared_head.norm) —X 528X,
Y34 + residual-add + 13—, 5FERRELRNEARESEAXTT, EEX—K kernel X
thodh e K E43R,

2. #3E get_top_tokens &ML argmax REEIZR: FE DeepseekV32MultiTokenPredictor 5
DeepseekV32MTP L& F#E get top_tokens Ak, & spec_step_idx EALY R MTP &,
JAH LogitsProcessor.get_top_tokens(mtp_layer.shared_head.head, hidden_states) ¥
vocab B A argmax, RESLSH token id AR EEIE X logits, AiE% BXIMIIX
. speculator BN use local_argmax_reduction RE BT B A LEEZ,



3. EEHBIRFGETH : main B fused allreduce rms_norm M
vllm/models/deepseek_v32/common/fused_ops.py 32|
vllm/models/common/ops/fused_allreduce_rms_norm.py (#50242 3¥#. #50639 #[R
B re-export) , PR EH EFHFARR, Besit deepseek v32 BN E REME LS
TR K

4. BHWKSE ARR: &EIERIE get_top_tokens B spec_step_idx A int | None +
assert WK A5 compute_logits —3K8Y int = 0; FIBMIEATRE #48597 3| AHY
indexer skip-topk [T#FEMS speculator A & BAFEINIK CXEANFEH main £
B H M PR &3b) , f PR RARERIZMAAL,

5. MRAEMERE: HARARK 1 NREXH (+33/-5) , ZAFEMRAXMH, WA
BEXIHBMAKS; £@RMHFIRERHPEER, EANEXHEFEESA main,

KX
« vlim/models/deepseek_v32/nvidia/mtp.py (#3k EfEER: 25| source; LR

data-contract; fF5 DeepseekV32MultiTokenPredictorLayer.forward,
DeepseekV32MultiTokenPredictor.get_top_tokens, DeepseekV32MTP.get_top_tokens,
fused_allreduce_rms_norm) : #—2 8 X4, DeepseekV32MultiTokenPredictorLayer.f
orward Y43 SP BRIZME R all-reduce + RMSNorm ##t A fused_allreduce_rms_norm

; DeepseekV32MultiTokenPredictor 5 DeepseekV32MTP #3E get top_tokens Aih
argmax RE&1Z, 5 speculator 8 use_local_argmax_reduction FMIMIX A HEE, B4 IiE
BEUR 25 B9 3R IR

KBS DeepseekV32MultiTokenPredictorLayer.forward,
DeepseekV32MultiTokenPredictor.get_top_tokens, DeepseekV32MTP.get_top_tokens,
DeepseekV32ZMTP.forward

RPERAD B

vlim/models/deepseek_v32/nvidia/mtp.py

E—Z B X, DeepseekV32MultiTokenPredictorLayer.forward ¥3E SP B2 E X
all-reduce + RMSNorm E#t A fused_allreduce_rms_norm;
DeepseekV32MultiTokenPredictor 5 DeepseekV32MTP #3E get_top_tokens A3tk
argmax RE&42, 5 speculator By use_local _argmax_reduction FEMIMIXATHEE, 2 2IRMEEE
W 25 89 KR o

# vilm/models/deepseek_v32/nvidia/mtp.py — MTP ERBZFIMERESLMN (head RAZLH ER)

class DeepseekV32MultiTokenPredictorLayer(nn.Module):
#_init_ FHAKMWLER, XBRAE forward BIREKIE

def forward(
self,
input_ids: torch.Tensor,
positions: torch.Tensor,
previous_hidden_states: torch.Tensor,
inputs_embeds: torch.Tensor | None = None,



spec_step_index: int = 0,
) -> torch.Tensor:
# fused_eh_norm — XM %ERK: pos-0 (LEHAEZE + enorm + hnorm + cat -> [N, 2H]
eh_input = fused_eh_norm(
positions,
inputs_embeds,
previous_hidden_states,
self.enorm.weight,
self.hnorm.weight,
self.enorm.variance_epsilon,
)
is_sequence_parallel = self.mtp_block.use_sequence_parallel
if is_sequence_parallel:
# sequence-parallel FA&MEMATI S, MoE M RiFH RS
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: # & GLM {{3E3R plan BEERER Linear
hidden_states = self.eh_proj(eh_input)
hidden_states, residual = self.mtp_block(
positions=positions, hidden_states=hidden_states, residual=None
)
# ti4b—: 3E sequence-parallel 12T MoE R #FFRVFLRA,
# BT all-reduce BEE#H &AL RMSNorm (FEAE B RERMOE) |
# BRI kernel Z4T5 FlAIFKE/FIR;
# sequence-parallel BZRFARZE: 4 norm B sp_all_gather,
if is_sequence_parallel:
hidden_states, _ = self.shared_head.norm(hidden_states, residual)
hidden_states = sp_all_gather(hidden_states)[: positions.shape[0]]
else:
hidden_states, _ = fused_allreduce_rms_norm(
hidden_states, residual, self.shared_head.norm
)
# EUK post-final-norm By hidden FHREIFX: —R4AER logits
# (compute_logits / get_top_tokens R 3 LM head, FHEE norm) ,
# —11EATF — draft step B9 previous_hidden_states ——
# {&3F pre-final-norm fRASHAE MTP EZE (X7 PR #45895 BIU%) o
return hidden_states, hidden_states

class DeepseekV32MultiTokenPredictor(nn.Module):
# __init_. forward. compute_logits & B&

def get_top_tokens(
self,
hidden_states: torch.Tensor,
spec_step_idx: int = 0,
) -> torch.Tensor:
"L ERT token: EHZB vocab 4 F EMAM argmax, RESF token ido



ABEE compute_logits B8 % all-gather (3% ¢ THH 4 19 MB 1£4)
XE HIFEAE LogitsProcessor.get_top_tokens By vocab-parallel VAR,
7735 BN —ER 4% speculator 3 IFM use_local_argmax_reduction
RERTRARKZ, £4%5 compute_logits RF—3K (int=0) ,

current_step_idx = spec_step_idx % self.num_mtp_layers

mtp_layer = self.layers[str(self.mtp_start_layer_idx + current_step_idx)]

return self.logits_processor.get_top_tokens(
mtp_layer.shared_head.head, hidden_states

)
AT K

BT E S PR IR EBMS SHFINTF B, #iE WoosukKwon LBAH 'we are going to
merge #47352 first', Fi/EE index_share [1#&EfMEGR AN FESESA main MEEEE '[s
this PR still needed?', & E R 'Yes, but much simpler now — the index-sharing part
has already merged into main, so all that's left here is the RMSNorm fusion and the
local argmax', PR HEb# KIEE &, review M EX TheEpicDolphin ¥ speculator.py #
capture B&12 (line 175) JR& prefill £ REAFH%, EZAIA 'Good catch... for
flexibility and completeness it's better to just call the pair' 34t GZEHELE main
M PR B H) o B5HZK mergify EE pre-commit 3R, BTFHELDE5ME
rebase W RBIIERT,

. capture FrEER> on_prefill_begin / on_prefill_end ¥F8A (correctness): &= #E
WAL ZELELE V2 speculator A4y B EAEFEM main B9EAM PR SRibimss
HAR PR FAIRA,

« PR EEARABEXNE (index_share B4 A main) (question): zhoud402 BN PR {35
FEEBEABEML RIGAE RMSNorm BE&5 A4 argmax B, wAMRARWMETEFIK
S B XA KA,

« &HINF: %EFF PR #47352 (other): I E)INFEFF, PR 2 %R main &HE&RARE
i CI HEE AN

R 5 B

o RFE: FEEXKERRZIHMERNNENI: fused kernel YL fp32 Bin. A argmax &
vocab QAR LW FEFHES Ei7R argmax AR, —HERN AT HALH; FE
F gsm8k 5-shot £ & 1319 FMIIE strict-match M 0.9424 Z A 0.9409, & stderr R
, BHMAES (BEEX token MAMRBRNAES) REEE, SP BERBME, TAEZH
—3, /B SP 5 DP BANBIERBEZL—K, EBEREAAETEYE, get_top_tokens SRATE
ENR, HIE#MERE speculator Ml use_local_argmax_reduction TiXIEM, FixL =
faXNEY, RERKELLSBHRRMWANIERZMIERE, MELLEGEAR: HX 64 B
+13.6% BRI —F ax LHEXR A/B R (EAEEREIRER) , BETRESK, fEEH
B #IR R R BT R L3R

- B PUSEESE T E DeepSeek-V3.2 / GLM-5.2 B A MTP #NRE N EH L RETE:
FERERELEAN 13.6% FFEZKET—HL +17.8%) , KH%k (c=1) TE;



BZKERRE (4.86 — 4.69) BHEHIkEIES, NEETXKS
vlim/models/deepseek_v32/nvidia/mtp.py, RHREE. FBRIFERAWEIAMTE,
YTHEIFATIE & v1 Model Runner v2 #EMIARED ERIZBUE RS MEBEVESE, R BRGS0 A
argmax BRI B H A draft ARG T HICEH,

« RREARIE: BOERBATE , HEEBXTEERKRE (fp32 mé 543 argmax) , RO E#E
MREE , MaEEWETHER A/B X

K ERAK L

« PR #48597 MTP spec-decode fast-path &% K PR (& PR B#%KJR) : PR body BA#
7B 'Part of the #48597 re-split', indexer skip-topk 1%, A4 RAAFEEHLEHIZ
K PR M43 4 254 AN main, & PR 2H PRI FIKRI,

« PR #47352 WoosukKwon 18 BRI E & PR: Issue T8+ WoosukKwon BAE 'we are
going to merge #47352 first', RZEA PR # rebase 5&#FINF,

« PR #45895 deepseek_mtp post-final-norm EULITFERIR : KA FRES| A PR #45895 %,
B post-norm EUX hidden 5 deepseek_mtp.py /T AT, A PR RE LA G SEIKBIZ
A E,

« PR #50242 fused_allreduce_rms_norm :¥#%| vlim/models/common/ops: &%
ac5e482 B main 33T #50242 1% helper M deepseek_v32/common/fused_ops.py
T#E, KX PR BRMEFFARZ (#50639 MEBKRELR re-export) .

« PR #52164 [Attention][DSA] Take the native decode path for MTP=3 on SMY0: R &
DeepSeek MTP EFfafffd i tEgetiibk, WER NS AAZMASLHEIR MTP BBETH, S
PR 2[R —2haE/E S B LRIL T,



