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« —4]iE: i DSpark speculators #3& =, checkpoint X 3#F

- EME: ESEFIE. Z PR BR T WAEILA RHAEREL P T IFARRANNEE S, &
REEZM. EREORIT. STHER=AE®, EAXTE:
compute_draft_logits/map_draft_to_target BIER! - :z/THREZ); reduced-vocab BFARJEX
BT XAEREE: block 1B HIBhAERE,

Th RES EAL

F M HuggingFace &RMMEL speculators-format 89 DSpark #& & (dm
Qwen3-8B-speculator.dspark-reasoning) , X&iE SFEHE5 dense DSpark AE# 1+N
fill-in block /&, T &EE A reduced draft vocabulary % E%| target vocab ByBETER, &
FIEW config. BAMBAnRAFZEURTXLERE &,
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1. M speculator B2E: & vlim/transformers_utils/configs/speculators/algos.py % #13%
update_dspark &%k, #Ei¥ @register speculator("dspark") 3 M. ZREA
config_dict 3B draft_vocab_size. markov_rank. block_size EFEE A
pre_trained_config, iR E dspark_bonus_anchor = True WFRIZER 1+N fill-in &,

2. BAEEREL: 7 vliim/model_executor/models/qwen3_dspark.py fo
vlim/models/deepseek_v4/nvidia/dspark.py ¥, &K DSparkMarkovHead i H 5254
B draft_vocab size £%k: markov_w1 #& A target vocab (5BEA/N) , markov w2 #%
3| draft vocab, #3E compute_draft logits A3k (GRE draft-vocab B logits, R~ZAi
d2t B&Y) A8 map_draft_to_target Z%% CF draft id Bt target id) o ARE AR
B d2t IKEHEH4L A draft_id_to_target id, BkiT t2d (GNZ%EA) .

3. ImATHERS: 7 vlim/v1/worker/gpu/spec_decode/dspark/speculator.py #, 1R#E
dspark_bonus_anchor #r&EFF query B : False BHE AR K8 anchor-first (N slots)
, True BHEFA 1+N fill-in (1 bonus + N slots) , #3% reduced-vocab RAFE&fZ: &
load_draft_model FIITEEETET| d2t scatter index ([BEHB draft—target 7|1R%)
FoRR -inf #ILEY  droft scatter buf; & _sample sequential B9fEIRT, EHE
_d2t_scatter_index, N¥ draft logits #RETE| target vocab FEIX R FY, RJE RAEFE!
target id, E#AT rejection sampling (B & —RBRET) o
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« vlilm/model_executor/models/qwen3_dspark.py (#3k BRI FE X ; 25| source; EAR
data-contract; 5 DSparkMarkovHead.init, Qwen3DSparkModel.init,
Qwen3DSparkForCausalLM.compute_draft_logits,
Qwen3DSparkForCausalLM.map_draft_to_target) : DSpark A #) Qwen3 2, &
B & DSparkMarkovHead X draft_vocab_size. #73E
compute_draft_logits/map_draft_to_target 3FEH. REIEFRM d2t B,

« vllm/transformers_utils/configs/speculators/algos.py (i3 B2&; 25| source; E&
core-logic; &% update_dspark) : JEMt update_dspark BCE i E, ¥
speculators-format BECE FEBAt ARB AT FARECE, 1% E dspark_bonus_anchor #r&,

« vlim/models/deepseek_v4/nvidia/dspark.py (#3k &R FE X ; 25| source; LR
data-contract; &5 DeepseekDSparkForCausalLM.compute_draft_logits,
DeepseekDSparkForCausalLM.map_draft_to_target, DeepseekDSparkModel.init) :
DeepSeek-V4 By DSpark tEAER, £ Qwen3 BIEKE: X3 draft_vocab_size, ¥
compute_draft_logits/map_draft_to_target (18&mesgt) .

« vlim/v1/worker/gpu/spec_decode/dspark/speculator.py ({Ek IZHARILE; K7 source
; BRI core-logic; 5 DSparkSpeculator.init, DSparkSpeculator.load_draft_model,
DSparkSpeculator._sample_sequential) : DSpark speculator :&fTht, R WBRahBEFEDh
53%4% block 7 /d (anchor-first vs 1+N) . % 3#F reduced-vocab #EE X+ (scatter +
gumbel) ,

*$2455 . DSparkMarkovHead.init, Qwen3DSparkModel.init,
Qwen3DSparkForCausalLM.compute_draft_logits,
Qwen3DSparkForCausalLM.map_draft_to_target,
Qwen3DSparkForCausallLM.load_weights, update_dspark,
DeepseekDSparkForCausalLM.compute_draft_logits,
DeepseekDSparkForCausalLM.map_draft_to_target, DSparkSpeculator.init,
DSparkSpeculator.load_draft_model, DSparkSpeculator._sample_sequential
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vlim/model_executor/models/qwen3_dspark.py

DSpark A8 Qwen3 SZH, A% B ®IE DSparkMarkovHead X 437 draft_vocab_size.
3 compute_draft_logits/map_draft_to_target ¥DO. REmMEFBARI d2t BRET,

class Qwen3DSparkForCausalLM(DFlashQwen3ForCausalLM):
# ... HMRERE

def compute_draft_logits(self, hidden_states: torch.Tensor) -> torch.Tensor:
# Draft-vocab logits without the d2t scatter:
# the speculator adds the Markov bias in draft space,
# then remaps via map_draft_to_target.
return self.logits_processor(self.Im_head, hidden_states)

def map_draft_to_target(self, draft_ids: torch.Tensor) -> torch.Tensor:



# Map draft-vocab ids to target ids (identity for full-vocab drafts).
if self.draft_id_to_target_id is None:
return draft_ids
# d2t mapping is stored as an offset table:
# target_id = draft_id + draft_id_to_target_id[draft_id]

return draft_ids + self.draft_id_to_target_id[draft_ids]

def load_weights(self, weights: Iterable[tuple[str, torch.Tensor]]):
model_weights = {}
includes_embed_tokens = False
includes_Im_head = False
includes_draft_id_mapping = False
for name, loaded_weight in weights:
# t2d is training-only; the draft remaps via d2t at sampling time.
if "t2d" in name:
continue
if "d2t" in name:
# Rename d2t to draft_id_to_target_id
name = name.replace("d2t", "draft_id_to_target_id")
includes_draft_id_mapping = True
elif "Im_head" not in name:
name = "model." + name

# .. EENBEELE
vlim/transformers_utils/configs/speculators/algos.py

SEM update dspark BRER# 2, ¥ speculators-format BIECE FEr BT AR v A AL E

, RE dspark_bonus_anchor #ri&.

@register_speculator("dspark")

def update_dspark(config_dict: dict, pre_trained_config: dict) -> None:
% speculators #&3 8 DSpark BCE## A Transformers PreTrainedConfig i,
RERDENENEZEASE, B draft ECFR K. markov head 3k,
block #nE#r& (dspark_bonus_anchor = True) %,
pre_trained_config["architectures"] = ["Qwen3DSparkModel"]
# Speculators DSpark &/ 1+N fill-in #/& (anchor = bonus token)
pre_trained_config["dspark_bonus_anchor"] = True

aux_layer_ids = config_dict["aux_hidden_state_layer_ids"]
pre_trained_config["eagle_aux_hidden_state_layer_ids"] = aux_layer_ids
# DSpark &3l target BBIANE aux_id - 1 (5 dense config —%k)
pre_trained_config["target_layer_ids"] = [i - 1 for i in aux_layer_ids]

for key in (
"draft_vocab_size",
"target_hidden_size",
"mask_token_id",
"markov_rank",



"markov_head_type",
"block_size",
"enable_confidence_head",
"confidence_head_with_markov",

if config_dict.get(key) is not None:
pre_trained_configlkey] = config_dict[key]

vlim/models/deepseek_v4/nvidia/dspark.py
DeepSeek-V4 # DSpark t#EAER, £ Qwen3 B9EKsh: X 3F draft_vocab_size, #73E
compute_draft_logits/map_draft_to_target (IEZBRAY) .

class DeepseekDSparkForCausalLM(DSparkPretrainedModel):
# ... HRERE

def compute_draft_logits(self, hidden_states: torch.Tensor) -> torch.Tensor:
# Full-vocab draft: B H base logits, FAEE d2t BR&T

return self.compute_logits(hidden_states)

def map_draft_to_target(self, draft_ids: torch.Tensor) -> torch.Tensor:
return draft_ids # Full-vocab: draft ids B Z target ids
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« Markov head vocab #E: @benchislett 3& 7] Jf markov_w1 £/ vocab_size MIE
draft_vocab_size, @mgoin &% markov_w1 Sk ABIEBTI— token (RE target vocab)
, EBEZEGFEICE: markov w2 & 3| draft vocab, FTUUERA draft vocab_size.
compute_draft_logitdE 0 : @benchisletifi 8% A5 0B M, AN HE TR R LI,
TS EFIAX BRER S speculator Z [B]HEA, Z%—IED KK LK,
* Block fE#&M: @benchislett 5 H3#3Y block_size #RfR AR BELE, KAE
speculators config B F EFE R E dspark_bonus_anchor #r&, ZfTH E#EIEE,
« Reduced-vocab scatter ${E% 42 M: @benchislett /7] -inf A2 EF4E, @mgoin FIA
HIE load B -inf M EAF—R, BER scatter #5E5|, BRED fill £EL,
. Scatter SZIMAL: @benchislett XA torch.where SRAE FRIE, B TEHRIIIEE
. BIFIA scatter + TMBIL A £,
« Markov head vocab #E &1t (design): decided: markov_w1 {#F vocab_size (
target vocab) , markov_w2 {£/ draft_vocab_size, BHIESIHX S,
« compute_draft_logits O XE M (design): accepted: ENEAN ERE, KRR TEE
SZ—H0,
« Block R ahASEM 895442 (design): resolved: #im dspark_bonus_anchor B E #r&
, BT E IR,
« Reduced-vocab scatter ¥{E% 4 M (correctness): resolved: RBA—R¥BIEF + &
FTEHR scatter KB,
« Scatter LIMAL (performance): resolved: 4+ scatter %, BB,
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getattr(config, "draft_vocab_size", None) or config.vocab_size %3, {EEHIAFAN
B (Qwen3. DeepSeek-V4) HIIARE S FE M,

- MARERE: reduced-vocab RAERRIZEIANT scatter EBIEFEINES, [EELE load B
o, BEESTRIINEE, SITRAETE,
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