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« —A)1E: MRV2 MTP Ef&H 8 E topk index, g4 REAAF

- WESME: EBKEIL. % PR AL T Model Runner V2 BHEML N E G RBRBTT RS, &
FERESE AR RIS E spec decode TALBYEARL; RBTEIXANEEZ capture/propose M EE{2
5 num_speculative_steps>1 HEBIMIR, FHXE propose F num_tokens & XIFH*t
EAGLE/DSpark BB,

THRES B

PR body #%88: DeepSeek RA&H] topk index EIFTE proposal MMEEFAE bug—¥% topk
indices %A MTP draft step B ZER, F—/ draft step Z/EEEIRHA set_skip_topk it
Fl R B E A topk_indices_buffer R HME; 1ZRE BIE PR#44420 H 3 Model Runner V1
3, A PR B9EHRZEIL Model Runner V2 5 RERMA, FREERBERT '[ didn't
want to leak model-specific optimizations into AutoRegressiveSpeculator', B itk A =

(callback) BAEAY B A, MAREERA proposer FERBER S X,

LI AE

1. EEIE A SRR F & viim/v1/worker/gpu/spec_decode/autoregressive/speculator.
py By AutoRegressiveSpeculator H #73 raAN %2 52 B8 F
on_prefill_begin/on_prefill_end/on_multi_step_decode_begin/on_multi_step_decode_en
d, FFE capture() 89 prefill/decode EH#HIKRIE. UK propose() By draft prefill 5
_multi_step_decode BIEAA, XHEFRTUBIEZH T IAERBETRSE, £F
KENB A propose ¥EHIR; HFENEZ capture 5 replay WER, 1RIEHITHH CUDA
graph By attention AREALEH KRG BHRE—EK,

2. 354 propose FH token iTEIE X propose() JRkIE
input_batch.num_tokens_after_padding &% num_tokens; AXIFHA num_tokens (52
Fx token #%) 5 num_tokens_padded (& padding) FANZEE: hidden_states N Bk A
num_tokens_padded, get_uniform_token_count 5 dispatch_cg_and_sync_dp % %\{£ A
num_tokens 5§ num_tokens_padded, _prepare_eplb_forward £ 8 num_tokens, BH&
T 2R 8 num_reqs RERESZIEREL, #% FULL cudagraph padding $3K
compact_topk_indices ZtIB4ER X jg],

3. MTP BB M5 82 2RFE 4R TE vlim/v1/worker/gpu/spec_decode/mtp/speculator.py By
MTPSpeculator.load_draft_model %, ZEX speculative_config.draft_model_config.hf_



config B index_share_for_mtp_iteration B, H#REERBEERZETRE set_skip_topk
5 compact_topk_indices 7vk; ME¥HE T E share_mtp_topk_indices=True, %&Nf&
BHRAR draft step i+ & topk 94T H, RAMEFEE,

4. B FIZIIE| skip/reuse JRZA on_prefill_begin L& set_skip_topk(False), Hafk step
0 BATIHHH topk, BRMEL—#HRBFRHBAIIXEERARRN; on_prefill_end &
num_speculative_steps > 1 BtA last_token_indices[:num_reqgs] ¥ step 0 EAKNZ
token topk indices EZENEiER &G token; on_multi_step_decode_begin B
set_skip_topk(True) it¥Efm> 1+ EFHEE buffer; on_multi_step_decode_end £, *¥
FRSHRE T — 5,

5. MRAERMEERE ARTMAXHEE, LG CLl/config T, TATLBEERER hf
config B index_share_for_mtp_iteration 3B5h, ZIUE LA T 53 capture/propose Xt
PS5 % draft step AEHMIR, FHIBRSEEEET,

R

« vlim/v1/worker/gpu/spec_decode/mtp/speculator.py (FEik FZHUARRD; 2% source; £
i core-logic; &5 on_prefill_begin, on_prefill_end, on_multi_step_decode_begin,
on_multi_step_decode_end) : MTP £HZI,: &M index_share_for_mtp_iteration 352
AN E A AT, 2% set_skip_topk 5 compact_topk_indices BIBF, ZA& PR By
T BEAZ

« vlim/v1/worker/gpu/spec_decode/autoregressive/speculator.py (3R #ZAARRD; 25|
source; £ core-logic; 5 on_prefill_begin, on_prefill_end,
on_multi_step_decode_begin, on_multi_step_decode end) : FBAE: A GREAN
F¥ R A capture/propose FIRA, FEBEIHS num_tokens 5
num_tokens_after_padding, ®"RFTA AutoRegressive EIZHARRD B,

X5 AutoRegressiveSpeculator.capture, AutoRegressiveSpeculator.propose,
AutoRegressiveSpeculator.on_prefill_begin, AutoRegressiveSpeculator.on_prefill_end,
AutoRegressiveSpeculator.on_multi_step_decode_begin,
AutoRegressiveSpeculator.on_multi_step_decode_end,
MTPSpeculator.load_draft_model, MTPSpeculator.on_prefill_begin,
MTPSpeculator.on_prefill_end, MTPSpeculator.on_multi_step_decode_begin,
MTPSpeculator.on_multi_step_decode_end

KR BR

vlim/v1/worker/gpu/spec_decode/mtp/speculator.py

MTP £ HSZH,: ¥ index_share_for_mtp_iteration F5ZILMAN A 45 B #AEF, 34|
set_skip_topk 5 compact_topk_indices BIBTF, 24 PR BITHREAZ .

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project

import torch.nn as nn

from vllm.v1.worker.gpu.spec_decode.autoregressive.speculator import (



AutoRegressiveSpeculator,

)

from vilim.v1.worker.gpu.spec_decode.eagle.utils import load_eagle_model

class MTPSpeculator(AutoRegressiveSpeculator):

#ZFFRORE HE] MTP ERER 2 E X topk index %,
share_mtp_topk_indices: bool = False

def load_draft_model(self, target_model: nn.Module,
target_attn_layer_names: set[str]) -> nn.Module:
draft_model = load_eagle_model(target_model, self.vlim_config)
spec_config = self.vlim_config.speculative_config
draft_hf_config = (spec_config.draft_model_config.hf_config
if spec_config is not None else None)
# ¥ index_share_for_mtp_iteration BM; A True B, proposer
# @I skip_topk ik step 0 ITE MTP B &8 indices,
# step 1+ ERAHE buffer, RNERERERISTIT
# set_skip_topk 5§ compact_topk_indices BN %o
self.share_mtp_topk_indices = (
getattr(draft_hf_config, 'index_share_for_mtp_iteration', False)
and hasattr(draft_model.model, 'set_skip_topk')
and hasattr(draft_model.model, 'compact_topk_indices')

)

return draft_model

def on_prefill_begin(self, num_regs: int) -> None:
# step 0 EEHCIHHE top-k, TEMXA skip #ER;
# BfE E—3HiR kK, WAREE reuse RS
if self.share_mtp_topk_indices:
self.model.model.set_skip_topk(False)

def on_prefill_end(self, num_regs: int) -> None:
# prefill (step 0) 5% token batch B9/ query token #FHE T
# topk indices, XBEZER|EMEKD last token, 4t step 1+ £,
if self.share_mtp_topk_indices and self.num_speculative_steps > 1:
self.model.model.compact_topk_indices(
self.last_token_indices[:num_regs])

def on_multi_step_decode_begin(self, num_regs: int) -> None:
# B E AAERN: draft step 1+ Bk indexer EF,
# EHEELER step 0 5 AEZE buffer B9 indices,
if self.share_mtp_topk_indices:
self.model.model.set_skip_topk(True)

def on_multi_step_decode_end(self, num_regs: int) -> None:
# LML R G X reuse, F1FT K prefill EFitHE,
if self.share_mtp_topk_indices:
self.model.model.set_skip_topk(False)



vlim/v1/worker/gpu/spec_decode/autoregressive/speculator.py

WRESE: A GRBHTFY RAEHE capture/propose HIEA, FEE#ESL num_tokens 5
num_tokens_after_padding, ®"HFFA AutoRegressive FIZAARM 2,

# £GRAMHT: HFRHERSERML, XEHTFE capture §
# propose AL ER At L, HAREITH CUDA graph BIRZA (0 attention
# AREAL) AERRSERENTEE—K, FREEBZET,

def on_prefill_begin(self, num_regs: int) -> None: ...

def on_prefill_end(self, num_regs: int) -> None: ...

def on_multi_step_decode_begin(self, num_regs: int) -> None: ...
def on_multi_step_decode_end(self, num_regs: int) -> None: ...

def capture(self) -> None:
logger.info('Capturing model for speculator...")
# BEE stale R5|, Fjik dummy run MhE A& #5719,

self.last_token_indices.zero ()

assert self.prefill_cudagraph_manager is not None
if self.prefill_cudagraph_manager.use_breakable_cg:
self.prefill_cudagraph_manager.init_breakable_cg_runner(self.model)

# prefill BHKAE &AL — K hook, RIEERRSS BN —3K,
self.on_prefill_begin(self.max_num_regs)
self.prefill_cudagraph_manager.capture(

self._prefill,

self.model_state,

self.target_input_buffers,

self.block_tables,

self.target_attn_groups,

self.kv_cache_config,

progress_bar_desc="'Capturing prefill CUDA graphs',
)

self.on_prefill_end(self.max_num_reqgs)

if self.num_speculative_steps ==
return

# decode MR (ZFER) RFERRAERAL hook,
self.on_multi_step_decode_begin(self.max_num_regs)
assert self.decode_cudagraph_manager is not None
self.decode_cudagraph_manager.capture(

self._generate_draft,

self.model_state,

self.input_buffers,

self.block_tables,



self.attn_groups,
self.kv_cache_config,
progress_bar_desc="'Capturing decode CUDA graphs',

)

self.on_multi_step_decode_end(self.max_num_reqgs)
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3. BRIMBANIKE: set_skip_topk 5§ compact_topk_indices & DeepSeek & &k FA
AAvE, priB hasattr MEFEME, ERRERIEIEXRY; ARG LK) e
BRI 2K

4. EEKENFAE: propose() B token KB X IFQ R META
AutoRegressiveSpeculator F3& (EAGLE. MTP. DSpark &3z E%E) , EHEAEXR
hidden_states A ERENBRIE, THERZTIHFENKS| LA F 9/,

5. ka5 RmARNK, - & APM: X&" Model Runner V2 T EH
index_share_for_mtp_iteration B4 DeepSeek &%| MTP EfatER; g B R P90
TTFT M 4206.77ms F&E 3501.30ms (4 -16.8%) , it token &Fut
1629.90—1640.71 tok/s (4 +0.66%) , BUKKREAFFF (60.96—60.72) , RGN
: A vl spec decode BAS. T A AAEAY B, EEBREABSEMMATUEATAEAN
A propose kR, HIAM: EEZLFHFHNARAE, FENERTTFEETHE
capture 5 propose KR LEAREHER, - RIS SROMIREE |, R OBRIE
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« PR #51602 [BugFix][SpecDecode] Fix dspark parallel_drafting_token_id init bug: R /&
vl spec decode 3%, RAHRERIBRSEENERMEMEE, 5K PR WHFRSEH



HER—RBERZ,

« PR #51430 [Perf] Narrow DeepSeek V4 eager CUDA graph region: [EJ& DeepSeek %

IR AARRD S CUDA graph MEEEMML, 5 PR MERRNP CUDA graph A4 R HAEEAM
Ko

« PR #50693 Fix DSpark warmup without sparse index buffer: @4 DeepSeek FKik
MTP/ EREBZNEHERSEIE bugfix, 5K PR EERBERRSRBE FAKA,



