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vlim/v1/worker/gpu/spec_decode/autoregressive/speculator.py
MFTHE X, BB RVIENEIR, EXT T BNE MG IE#HT

class AutoRegressiveSpeculator(DraftModelSpeculator):
def __init__(self, vlim_config: VIImConfig, device: torch.device):

super().__init__(vlim_config, device)
self.hidden_states = torch.zeros(

self.max_num_tokens, self.hidden_size, dtype=self.dtype, device=device)
self.current_draft_step = torch.tensor(0, dtype=torch.inté64, device=device)
self.last_token_indices = torch.zeros(

self.max_num_regs, dtype=torch.intb4, device=device)
# XFLBESMARTIN B embed ZFF
self.supports_mm_inputs = MULTIMODAL_REGISTRY.supports_multimodal_inputs(

self.draft_model_config)
if self.supports_mm_inputs:

self.inputs_embeds = torch.zeros(

self.max_num_tokens, self.hidden_size, dtype=self.dtype, device=device)

self.prefill_cudagraph_manager: PrefillSpeculatorCudaGraphManager | None = None
self.decode_cudagraph_manager: DecodeSpeculatorCudaGraphManager | None = None

# BMHHTF A draft PEETHEBEE (True A Eagle/MTP Z 4 #T KV, False 7 Gemma4 Q-
only)
@property
def advance_draft_positions(self) -> bool:
return True

# BMEF: draft forward() 2F3RE (last_hidden_states, hidden_states) 7628
@property
def model_returns_tuple(self) -> bool:



return True

def init_cudagraph_manager(self, cudagraph_mode: CUDAGraphMode) -> None:
# 441t prefill CUDA Graph manager (&% draft % 0 2| num_speculative_steps)
self.prefill_cudagraph_manager = PrefillSpeculatorCudaGraphManager(
self.vllm_config, self.device, cudagraph_mode,
self.num_speculative_steps + 1)
# PIECEWISE R decode MR X ¥, EHN FULL_DECODE_ONLY = NONE
if cudagraph_mode.decode_mode() == CUDAGraphMode.FULL:
cudagraph_mode = CUDAGraphMode.FULL_DECODE_ONLY
else:
cudagraph_mode = CUDAGraphMode . NONE
self.decode_cudagraph_manager = DecodeSpeculatorCudaGraphManager(
self.vlim_config, self.device, cudagraph_mode, decode_query_len=1)

def capture(self, attn_states: dict[BatchExecutionDescriptor, AttentionStatePair]):
logger.info("Capturing model for speculator...")
self.last_token_indices.zero_()
# 3R prefill B (model forward + compute_logits + sample)
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)
self.prefill_cudagraph_manager.capture(
self._prefill, attn_states,
progress_bar_desc="Capturing prefill CUDA graphs")
if self.num_speculative_steps ==
return
# 3K decode MHEE (model forward + sample + update_draft_inputs)
self.decode_cudagraph_manager.capture(
self._decode, attn_states,
progress_bar_desc="Capturing decode CUDA graphs")

vlim/v1/worker/gpu/spec_decode/speculator.py
EXEME LTRSS, BREMBNRED

from abc import ABC, abstractmethod

class BaseSpeculator(ABC):
@abstractmethod
def init_cudagraph_manager(self, cudagraph_mode: CUDAGraphMode) -> None: pass

@abstractmethod
def capture(self, attn_states: dict[BatchExecutionDescriptor, AttentionStatePair]) -> None:
pass

@abstractmethod

def propose(self, input_batch: InputBatch, attn_metadata, slot_mappings,
last_hidden_states, aux_hidden_states, num_sampled, num_rejected,
last_sampled, next_prefill_tokens, temperature, seeds,



num_tokens_across_dp=None, dummy_run=False,
skip_attn_for_dummy_run=False, mm_inputs=None,
is_profile=False) -> torch.Tensor: pass

class DraftModelSpeculator(BaseSpeculator):
def __init_ (self, vllm_config: VIimConfig, device: torch.device):
# MEC B IR ERIENIAR X 54K
self.vlim_config = vlim_config
self.device = device
speculative_config = vlim_config.speculative_config
assert speculative_config is not None
self.num_speculative_steps = speculative_config.num_speculative_tokens
self.draft_model_config = speculative_config.draft_model_config
self.hidden_size = self.draft_model_config.get_hidden_size()
#EHEAE HC ZEFRTE (W DeepSeek V4) , K hidden_size
hc_mult = getattr(self.draft_model_config.hf_config, "hc_mult", 1)
self.hidden_size = self.hidden_size * hc_mult
self.vocab_size = self.draft_model_config.get_vocab_size()
self.dtype = vllm_config.model_config.dtype
# NEAFZPX
self.input_buffers = InputBuffers(max_num_regs=self.max_num_regs,
max_num_tokens=self.max_num_tokens, device=device)
self.idx_mapping = torch.zeros(self.max_num_reqgs, dtype=torch.int32, device=device)
self.temperature = torch.zeros(self.max_num_regs, dtype=torch.float32, device=device)
self.seeds = torch.zeros(self.max_num_regs, dtype=torch.intb4, device=device)
self.draft_tokens = torch.zeros(self.max_num_regs, self.num_speculative_steps,
dtype=torch.intb64, device=device)
self.arange = torch.arange(self.max_num_regs + 1, dtype=torch.int32, device="cpu")
pass

def load_model(self, target_model: nn.Module, target_attn_layer_names: set[str]):
# A FEH load_draft_model HEHFAER
self.model = self.load_draft_model(target_model, target_attn_layer_names)
self._validate_target_attention_layer_names(target_attn_layer_names)
return self.model

def load_draft_model(self, target_model: nn.Module, target_attn_layer_names: set[str]) -> nn.
Module:
raise NotImplementedError

vlim/v1/worker/gpu/spec_decode/gemma4/speculator.py
M Gemmad TRMME, WWEME. KV HEFFHEELRE

class Gemma4Speculator(AutoRegressiveSpeculator):
# Gemma4 MTP Z Q-only, RAEA# KV, BEERFIKE
@property
def advance_draft_positions(self) -> bool:
return False

# draft forward 3R[E (draft_hidden_states, backbone_hidden_states)



@property
def model_returns_tuple(self) -> bool:
return True

def load_draft_model(self, target_model: nn.Module,
target_attn_layer_names: set[str]) -> nn.Module:

# 1. Rl ARYE BARER attention backend B vlim config

draft_vllm_config = self._create_draft_vlim_config()

with set_model_tag("eagle_head"):

draft_model = get_model(vlim_config=draft_vlim_config,

model_config=self.speculative_config.draft_model_config,
load_config=self.speculative_config.draft_load_config)

# 2. 3257 draft § target Z 88y KV £F

self._setup_gemma4_kv_sharing(draft_model, target_attn_layer_names)

# 3. it draft £/ target B embed_tokens

self._share_embeddings(draft_model, target_model)

return draft_model

def create_draft_vlim_config(self) -> VIImConfig:
# &£ X draft 89 viim config, S&#%|4k target B§ attention backend
# Gemma4 &% TRITON_ATTN (B AR FEZE head_dim=256/512 H%)
# 18 DraftModelSpeculator %% & EE backend A None, RMESF,
draft_vllm_config = replace(self.vlim_config,
model_config=self.speculative_config.draft_model_config)
target_backend = self.vlim_config.attention_config.backend
if target_backend is not None:
draft_vllm_config = replace(draft_vlim_config,
attention_config=replace(
draft_vlim_config.attention_config,
backend=target_backend))
return draft_vlim_config

def _setup_gemma4_kv_sharing(self, model: nn.Module,
target_attn_layer_names: set[str]):

# XFA draft decoder B, HIBIFNA target attention EHDF KV &5

draft_config = self.speculative_config.draft_model_config.hf_config

draft_text_config = draft_config.get_text_config()

target_text_config = self.vlim_config.model_config.hf_config

target_layer_types = getattr(target_text config, "layer_types", [])

if not (hasattr(model, "model") and hasattr(model.model, "layers")):
return

target_num_kv_shared = getattr(target_text_config, "num_kv_shared_layers", 0)

num_non_shared = len(target_layer_types) - target_num_kv_shared

type_to_target_indices: dict[str, list[int]] = defaultdict(list)

for idx, It in enumerate(target_layer_types[:num_non_shared]):
type_to_target_indices[It].append(idx)

# ... 34 draft BHBSERIXNAN target B, I KV 85T #%

# ( SEEFEIIREY )
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