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dispatch_cg_and_sync_dp 3%3% eager = cudagraph #=, &EE generate drafts &
IR ZE MTP RERAT, B8R _run_model() £ spec_step_idx, - _run_model() 33t
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4] prefill/decode J&8& query &, FHHAITHE max_query len;
vlim/v1/worker/gpu/spec_decode/dflash/speculator.py E#EEZE5EK, -
MultiModuleMTPSpeculator.propose R EZ slot mappings, M
pad_trailing_draft_slots #8EE 52 draft token BIFEALIEZE KN PAD_SLOT ID, Fyib5RE
KV,

5. MR, EASITEBRS - K PR RFMRAMH; PR body A GSM8EK, MMAU,
Speed-Bench S E ERIFIE MM S MHEE, BB EHEAL30%, EPITITLHER
- ¥ThBE L RTBRIA DISABLED, &5 KV cache X#F (#50062) %A lookahead (
#50306) —BENGZTREEHA.

R

« vlim/v1/worker/gpu/spec_decode/multi_module_mtp/speculator.py (#&3k #EMEE; 23]
source; £ core-logic; 5 MultiModuleMTPSpeculator, init, load_draft_model,
init_cudagraph_manager) : #FIGEIZQIEM . LI MultiModuleMTPSpeculator B958

BEGE (nE. cudagraph IR, propose fE3F) , HEINEHF E— decode FHA
5 hidden state X 3F re-prefill (5£ 3247 KV,
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5 _prepare_prefill_inputs_kernel, prepare_prefill_inputs) :
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MTP 8% # lookahead 2B,

« vlim/v1/worker/gpu/spec_decode/dflash/speculator.py (1R #M2E: 7| source; %
A dependency-wiring; %5 _build_draft_attn_metadata) : dflash &
_build_draft_attn_metadata #FfE query_start_loc_np, RIFSEXEOD K, BEIZER
MTP Exsh#EER dflash,

« vlim/v1/worker/gpu/spec_decode/multi_module_mtp/__init__.py (1R ML X5
source; 2R infra) : #FHZE multi_module_mtp &, FRIRZAEIR MTP FHAESRMRAD VIR,

KBS MultiModuleMTPSpeculator.init, MultiModuleMTPSpeculator.load_draft_model,
MultiModuleMTPSpeculator.init_cudagraph_manager,
MultiModuleMTPSpeculator.capture, MultiModuleMTPSpeculator.propose,
MultiModuleMTPSpeculator._run_model, MultiModuleMTPSpeculator._prepare_inputs,
InklingMultiTokenPredictor.forward, _select_mtp_depth_count,
DraftModelSpeculator._build_draft_attn_metadata,
SpeculativeConfig.use_multi_module_mtp, prepare_prefill_inputs,
DflashSpeculator._build_draft_attn_metadata
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vlim/v1/worker/gpu/spec_decode/multi_module_mtp/speculator.py

PR IO 28 . 23, MultiModuleMTPSpeculator B2 E A4 EI#E (InEk. cudagraph
3k, propose fEIR) , FHBEIEHE L — decode HH A5 hidden state X3 re-prefill (&
THR KV,

@torch.inference_mode()
def _run_model(
self,
num_tokens: int,
attn_metadata: dict[str, Any] | None,
slot_mappings: dict[str, torch.Tensor] | None,
num_tokens_across_dp: torch.Tensor | None,
spec_module_idx: int,
cudagraph_runtime_mode: CUDAGraphMode = CUDAGraphMode.NONE,
) -> tuple[torch.Tensor, torch.Tensor]:
# 5/ MTP FREE#RI forward context ZE MM B spec_step_idx,



# AR (%0 InklingMultiTokenPredictor) #E3iEIFX A depth layer,
batch_descriptor = BatchDescriptor(num_tokens=num_tokens)
with set_forward_context(
attn_metadata,
self.vlim_config,
num_tokens=num_tokens,
cudagraph_runtime_mode=cudagraph_runtime_mode,
num_tokens_across_dp=num_tokens_across_dp,
slot_mapping=slot_mappings,
batch_descriptor=batch_descriptor,

model_inputs = dict(
input_ids=self.input_buffers.input_ids[:num_tokens],
positions=self.input_buffers.positions[:num_tokens],
hidden_states=self.hidden_states[:num_tokens],
inputs_embeds=(
self.inputs_embeds[:num_tokens]
if self.inputs_embeds is not None
else None
),
spec_step_idx=spec_module_idx,
)
if cudagraph_runtime_mode == CUDAGraphMode.PIECEWISE:
# BRI piecewise FIREEA “spec_step_idx = 0" B3R,
# ERNSEEAE 0 B, ElZEHR MTP BERE| "FULL graph™,
assert self.cudagraph_manager is not None
ret_hidden_states = self.cudagraph_manager.run_pw_graph(
self.model, model_inputs
)
else:
# Eager #3, (B} "CUDAGraphMode.NONE") E#RARBER,
ret_hidden_states = self.model(**model_inputs)

# 3Z5HE tensor 5§ (logits_hidden, feedback_hidden)” FftE4:
# I MTP BEREE R4 “hidden state™ EAT—ANREE A,
if isinstance(ret_hidden_states, tuple):

last_hidden_states, hidden_states = ret_hidden_states
else:

last_hidden_states = ret_hidden_states

hidden_states = ret_hidden_states
return last_hidden_states, hidden_states

vlim/models/inkling/nvidia/mtp.py

Inkling MTP #RIMNBEET B AL E: #3E select_ mtp_depth_count, forward %
spec_step_idx 3%£E, REMBHBHAESTEARE, EZHEHER MTP B9ERIM X 32,
def forward(

self,
input_ids: torch.Tensor,



positions: torch.Tensor,
previous_hidden_states: torch.Tensor,
inputs_embeds: torch.Tensor | None = None,
spec_step_idx: int = 0,
) -> torch.Tensor:
# spec_step_idx BRYURIZE LY draft, BHEB/IREE R,
# BNEEEBBHETEE “Inkling transformer block™ (&8 28 sconv 5§ KV cache) ,
# FTLGX B iR “depth” 3R, MAZRERAR—NE,
depth = spec_step_idx % self.num_mtp_layers
layer = self.layers[str(depth)]
# mt& E—E® “hidden state™ 5 4 &7 token By embedding (& “backbone embed_norm)
combined = self.fused_input_cat(
layer, previous_hidden_states, input_ids, inputs_embeds
)
hidden = layer(combined, positions)
if self.chain_norm is not None:
hidden = self.chain_norm(hidden)

return hidden

vlim/config/speculative.py

#HE use_multi_module_mtp(), 22RBAZER MTP WEEE X, # model_runner fa
speculator #iE103Z BEARK,

def use_multi_module_mtp(self) -> bool:
# RA “method == "mtp"” BAE “draft model” B AEE A Lk MTP,
if self.method != "mtp" or self.draft_model_config is None:
return False
# M draft checkpoint ERSEZFREE 8] MTP R E B,
num_mtp_layers = getattr(
self.draft_model_config.hf_config, "num_nextn_predict_layers", 1

)
#AREHER: ZFRESSE speculative token™ FHEBU/NEKRT 1,

return min(num_mtp_layers, self.num_speculative_tokens) > 1
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