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PHATHRE

« —A)3E: £4| Markov head REN TP BS54

< WESME: BEEEIER, A PR BERT WA S HRER head RERBHRME TP BIEHN
BANER, FERMEET 5IF LogitsProcessor ELEBHFHEE, VocabParallelEmbedding

8 disable_tp Z¥iZiH e E AL (30 MoE BB M) 5%, Review % F
Gemmad MR K & AR 784 EYANR B =2,

THRES B

DSpark Markov head ZEARRSEA draft token FE)RF AT embedding #03&8, Z&ER TP
o B WEREREE all-reduce #8£473C gather, BRAMEEHRF, PR body BAHAIHER
“Replicate the DSpark Markov embedding and projection across TP ranks, removing an
all-reduce and full-vocabulary gather per draft position.”

LI RE

1. VocabParallelEmbedding #3¢ disable_tp A& (
vlim/model_executor/layers/vocab_parallel_embedding.py) : & __init__ 30
disable_tp X F 5%, BRAKM®ES tp_rank=0, tp_size=1, FFRRBIF A A
update_param_tp_status() EFFrA vLLM 3k tp_rank / tp_size, FREREE H 4|
FE, forward FRIE self.tp_size > 1 REZEHAT all-reduce,

2. DSparkMarkovHead 2 £ %| (vlim/model_executor/models/qwen3_dspark.py) : ¥
markov_w1 M VocabParallelEmbedding &# ¥ 3E nn.Embedding (RAEHI) ;
markov_w?2 (ParallelLMHead) & disable_tp=True, #&%4a K. bias F 5% 8
logits_processor 5%k, #afk soft_cap / scale BB IEFHN A, FRIAH TODO 5T
%

3. LogitsProcessor &4t gather (vlim/model_executor/layers/logits_processor.py) :
_get_logits ¥RETLEZM AR _gather_logits, BXAIXIE Im_head.tp_size > 1 BHER;
get_top_tokens FRAEN 2 FFEK get_tensor_model_parallel_world_size() $REX
tp_size, BRAEHEMHERA Im_head.tp_size, BV X2 FIRSHIKI

4. BEEMIR (tests/vl/sample/test_head_dtype.py) : 73
test_replicated_Im_head_skips_tp_communication_and_preserves_processing, #143i&
ParallelLMHead(disable_tp=True) 3 mock tp_size=2, 3&iE gather_logits o
tensor_model_parallel_all_gather ¥31x#AH, BMEE5FashitE—K. RFREEEN



RPGERS FakelLmHead 38 tp_size B,
RS

« vlim/model_executor/layers/vocab_parallel_embedding.py (#3k #x NZ; 25| source;
XA data-contract; 55 update_param_tp_status) : ¥ disable_tp S%kAn
update_param_tp_status #3k, A ParallelLMHead 1##t4 £ 4R, AR LY
W,

« vllm/model_executor/models/qwen3_dspark.py (#3k DSpark #£#: 25| source; H£#&
data-contract; 5 DSparkMarkovHead.bias) : DSparkMarkovHead B& 4 £ IR E
: markov_w1 &# R nn.Embedding, markov_w2 B disable_tp=True, & EK TP
BAE; bias ARk LE A LogitsProcessor MA{RIEFALIE soft_cap &,

. tests/v1/sample/test_head_dtype.py (£&3k MR ; 5| test; LA test-coverage; &5
test_replicated_Im_head_skips_tp_communication_and_preserves_processing) : ¥r3g
MIRISIEL HE LM head Bkt TP BEEERN ARG AR, HAEBEANIREER
FakeLmHead FT3EH tp_size B,

« vlim/model_executor/layers/logits_processor.py ({&ik HEXIEE; 27| source; LR
data-contract) : LogitsProcessor B _get_logits #a get_top_tokens EX ARIE
Im_head.tp_size &MHUT gather, B0 xt& R R EAIRE

X5 DSparkMarkovHead.init, DSparkMarkovHead.bias,
VocabParallelEmbedding.init, VocabParallelEmbedding.update_param_tp_status,
ParallelLMHead.init, LogitsProcessor._get_logits, LogitsProcessor.get_top_tokens,
test_replicated_Im_head_skips_tp_communication_and_preserves_processing

RBIRED R B

vlim/model_executor/layers/vocab_parallel_embedding.py

#13 disable_tp Z¥4fn update_param_tp_status 773%, A ParallelLMHead 12#t4 & R
, BARMAC B BB R A
class VocabParallelEmbedding(PluggableLayer):

def _init_ (
self,

* disable_tp: bool = False, # #1¢: TALEH|IHER

super().__init_ ()
self.disable_tp = disable_tp
if disable_tp:
# TLEHEAT, ®H tp_rank=0, tp_size=1
tp_rank, self.tp_size = 0, 1
else:
# IE% TP AR
tp_rank = get_tensor_model_parallel_rank()
self.tp_size = get_tensor_model_parallel_world_size()
self.tp_rank = tp_rank



# .. AL ..
# B ILE BH A S tp KA

self.update_param_tp_status()

def update_param_tp_status(self):
"ERIRFTA VLLM £3K8Y tp_rank fn tp_size 5B —3K.
REEREESHERERSARESH, "
for param in self.parameters():
if isinstance(param, BasevLLMParameter):
param.tp_rank = self.tp_rank
param.tp_size = self.tp_size

def forward(self, input_):
#.. RAEZE ..
if self.tp_size > 1:
#IREBHA TP B A AT all-reduce
output_parallel.masked_fill_(input_mask.unsqueeze(-1), 0)
return tensor_model_parallel_all_reduce(output_parallel)
return output_parallel

vlim/model_executor/models/qwen3_dspark.py

DSparkMarkovHead Bk 4 E &M E: markov_wl1 £# A nn.Embedding, markov_ w2 &H
disable_tp=True, MKEFMR TP #(5; bias A EMEEA LogitsProcessor Hafr IERRLIE
soft_cap %,

class DSparkMarkovHead(nn.Module):
"""Sequential transition-bias head (low-rank V x r, r x V).

Both weights are replicated because the head runs sequentially for every
draft position. Sharding them would add an all-reduce and a full-vocab
gather to each position.
def _init_ (
self,
vocab_size: int,
draft_vocab_size: int,
markov_rank: int,
prefix: str,
) -> None:
super().__init_ ()
# 8 nn.Embedding S2EL &£ 4|, #B% TP oK
self.markov_w1 = nn.Embedding(vocab_size, markov_rank)
# ParallelLMHead B disable_tp=True, RIFTERE
self.markov_w?2 = ParallelLMHead(
draft_vocab_size,
markov_rank,
bias=False,
prefix=maybe_prefix(prefix, "markov_w2"),
disable_tp=True,



)

def embed(self, token_ids: torch.Tensor) -> torch.Tensor:
""'r-dim Markov embedding of token_ids ([B] -> [B, r])."""
return self.markov_w1(token_ids)

def bias(
self,
markov_embed: torch.Tensor,
logits_processor: LogitsProcessor,
) -> torch.Tensor:
"""\ocab-size transition bias from a Markov embedding ([B, r] -> [B, V]).
223 logits_processor f&IE soft_cap o scale #IEFaRLIE, "
return logits_processor(self.markov_w2, markov_embed)

i B
Review F EZRBER=A X B EF:
. freeze ZEMBEM: benchislett 38 H VLM S/TEEEER, TEHE, HEAFRMEE
_freeze, mgoin FAX B REMTENE X, BTRERIT, BEERLEXRFER.
« Bias AR T N 4{# A LogitsProcessor: benchislett &R B ZE#E A markov_ w2 W&
3 LogitsProcessor T RES IR soft_cap / scale 43, mgoin HAIAXSHEIR Gemma4
DSpark, EAARE T logits_processor 3k, bias A ERIFREFED,
« update_param_tp_status B3R : benchislett ) B1F3E A SEHMEA ., mgoin RXEANT
EEREESRNG], 5B PR#48025 ¥ LinearBase W%, RS EK tp_rank / tp_size
5B—3% K2
. _freeze S IBE M (design): mgoin AIANX R EHRAMMENE %, BT ERIT
, BERBSRIPBR,

. Bias AR TN MKLEE A LogitsProcessor (correctness): 4R logits_processor
89IAA, bias AAGRFRED,

« update_param_tp_status BI1EA (design): #IEZ, THFIX.

A5 B
o XS

- BARBISAM: LogitsProcessor BIfT AR AKH Im_head.tp_size LB/ REK, FH
fth B E XBERKRERRE tp_size B (FlinB IEsE S NAIZE
VocabParallelEmbedding) , TTHES 2K gather ZE§R, B _FakeLmHead MK
PTG to_size=1 BOAME, MEERM,

« MEMBGEE: I update_param_tp_status F3EE __init_ KERA, ETFIHER
EME G FaIMEER5EK to_rank / tp_size, "TREWKEEZ, (B PRFEEFHAXEANT S
PR#48025 MR EEHFFE, LATELIS LinearBase —3K, MR,

- MEBEEYT: XX disable_tp=True 8y ParallelLMHead £3%, BRIMTARE, [EEH R
FEERE LM head F/B disable_tp, ¥4k TP ABEHE, BED LR SR,



- AP {XEwaE A DSpark & (40 Qwen3-14B DSpark) BIAF, 3K1F 3-4% i
I3 AFHIEA, TEBINELE., Gemmad DSpark AP EFIANE SRR BMEE FE M,

« AR XFIE DSpark #EAY, disable_tp BRIAA False, {TAREFRE,

- HRARSR: NEEEM EH/NK AR E T TE B disable_tp R,
LogitsProcessor B tp_size BMALE T REEH,

ERERREM , FER)INR

4R R

« RFEARIT: BOBRPZRETE

KRR EE
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