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1. #13¢ DFlash &3k (vlim/v1/worker/gpu/spec_decode/dflash/): #lZ speculator.py 52,
DFlashSpeculator 2§, #/& B DraftModelSpeculator, #IEMEFSES hidden_states.
context K/V &4 X, XHEEZFPXE, BF init_cudagraph_manager U X FERRETEA
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An num_query_per_req o causal 53k, X¥IFLEMTEIEME; F3E sample_draft &
Y5 (EH Gumbel XA argmax) , FIEAZTEEMFLEA,
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6. BES5%EK: 7 vlim/config/vlim.py B _get v2_model_runner_unsupported_features
iR "dflash" X3%F; & __init__.py ® 5% DFlash #3k; & model_runner.py $i&E#E
DFlash BEEANAIRE; & gumbel.py 7 eagle3_utils.py F3iEEE DFlash B985 %k (
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KA
« vlim/v1/worker/gpu/spec_decode/dflash/speculator.py (1R IZHLARRLEE: 3B source

; R core-logic; & DFlashSpeculator, init, init_cudagraph_manager, capture) :
RN HFE XX, 523N DFlashSpeculator 25, ®&&#%1t. CUDA Graph ##fb. K. &
A RETEEE,

« vlim/v1/worker/gpu/spec_decode/dflash/cudagraph.py (#31& CudaGraph; 2% source
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DFlash Fr& B E B AT EIEH TR AR,

« vlim/v1/worker/gpu/spec_decode/dflash/utils.py ({3 TEEK%k; 2% source; LA
core-logic; &% get_dflash_causal, load_dflash_model) : 2R hnk fn & 24480 T
A&k, X#F DFlash 5H AR E) embedding/Im_head %,
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DFlashSpeculator.capture, DFlashSpeculator._generate_draft,
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vlim/v1/worker/gpu/spec_decode/dflash/speculator.py

oo S, 23 DFlashSpeculator 25, ®&8#41t. CUDA Graph #%&1b. 3k, Efe
ERETETE,

# vlim/v1/worker/gpu/spec_decode/dflash/speculator.py
class DFlashSpeculator(DraftModelSpeculator):
def __init__(self, vlim_config: VIimConfig, device: torch.device):
super().__init__(vllm_config, device)
# FMAEC hidden_states Z4 X
self.hidden_states = torch.zeros(
self.max_num_tokens, self.hidden_size, dtype=self.dtype, device=device
)
# FMNERES T4 (bonus + N mask) NEM token
self.num_query_per_req = 1 + self.num_speculative_steps
# JREX parallel drafting B9 mask token id
self.parallel_drafting_token_id = get_parallel_drafting_token_id(
self.draft_model_config.hf_config
)
# IERERMRE (MELEIELER)
self.dflash_causal = get_dflash_causal(self.draft_model_config)

# EFTX KNV FHHEEFAR (FE55E#HR)

self.context_positions = torch.zeros(
self.max_num_tokens, dtype=torch.inté64, device=device

)

self.context_slot_mapping = torch.zeros(
self.max_num_tokens, dtype=torch.inté64, device=device

#RAZHX, IRA (num_regs, num_spec_tokens) )RR A
max_num_sampled_tokens = self.max_num_regs * self.num_speculative_steps
self.sample_indices = torch.zeros(
max_num_sampled_tokens, dtype=torch.inté4, device=device
)
self.sample_pos = torch.zeros(
max_num_sampled_tokens, dtype=torch.int64, device=device
)
self.sample_idx_mapping = torch.zeros(
max_num_sampled_tokens, dtype=torch.int32, device=device
)
# sample_col: [0,1,...,N-1, 0,1,...,N-1, ...] & token #%| &3]
self.sample_col = torch.arange(
self.num_speculative_steps, dtype=torch.int32, device=device
).repeat(self.max_num_reqgs)

def init_cudagraph_manager(self, cudagraph_mode: CUDAGraphMode) -> None:
# DFlash R %3 FULL_DECODE_ONLY R AfiK
if cudagraph_mode.decode_mode() == CUDAGraphMode.FULL:



cudagraph_mode = CUDAGraphMode.FULL_DECODE_ONLY
else:

cudagraph_mode = CUDAGraphMode.NONE
self.query_cudagraph_manager = DFlashCudaGraphManager(

self.vlim_config, self.device, cudagraph_mode,

decode_query_len=self.num_query_per_req,

causal=self.dflash_causal,

def capture(self, attn_states: dict | None = None) -> None:
""#H3IR CUDA Graph, FBHAEEBE XSRS LLIBERE R, "
logger.info("Capturing model for DFlash speculator...")
self.sample_indices.zero_()
self.sample_pos.zero_()
self.sample_idx_mapping.zero_()
self.query_cudagraph_manager.capture(
self._generate_draft, self.input_buffers, self.block_tables,
self.attn_groups, self.kv_cache_config, self.max_model_len,
progress_bar_desc="Capturing dflash CUDA graphs",

)

viim/v1/worker/gpu/spec_decode/dflash/cudagraph.py
B E X CudaGraphManager, fa&#3E DFlash FrE BT E N Tik3EHF 2K B3k,

# vllm/v1/worker/gpu/spec_decode/dflash/cudagraph.py

def _prepare_dflash_inputs_to_capture(
num_regs: int, num_tokens: int, input_buffers: InputBuffers,
block_tables: BlockTables, attn_groups: list[list[AttentionGroup]],
kv_cache_config: KVCacheConfig, max_model_len: int,
skip_attn: bool, causal: bool,

) -> AttentionState:
"N EFFEE dummy N (AR EM block table fo slot mapping) o """
input_batch = InputBatch.make_dummy(num_regs, num_tokens, input_buffers)
input_block_tables = block_tables.get_dummy_block_tables(hum_reqgs)
slot_mappings = block_tables.get_dummy_slot_mappings(num_tokens)
slot_mappings_by_layer = build_slot_mappings_by_layer(slot_mappings, kv_cache_config)

attn_metadata = None
if not skip_attn:
query_start_loc_cpu = torch.from_numpy(input_batch.query_start_loc_np)
attn_metadata = build_attn_metadata(
attn_groups=attn_groups, num_reqs=num_reqgs, hum_tokens=num_tokens,
query_start_loc_gpu=input_batch.query_start_loc,
query_start_loc_cpu=query_start_loc_cpu,
max_query_len=num_tokens // num_regs,
seq_lens=input_batch.seq_lens, max_seq_len=max_model_len,
block_tables=input_block_tables, slot_mappings=slot_mappings,
kv_cache_config=kv_cache_config,
for_cudagraph_capture=True, causal=causal,



)

return AttentionState(attn_metadata, slot_mappings_by_layer)

class DFlashCudaGraphManager(CudaGraphManager):
""DFlash & A8 CudaGraphManager, Mk E SETIE A TEIE, "
def __init__(self, *args, causal: bool = False, **kwargs) -> None:
super().__init_ (*args, **kwargs)
self.causal = causal

def capture(self, forward_fn, input_buffers, block_tables, attn_groups,
kv_cache_config, max_model_len, progress_bar_desc=...):
def create_forward_fn(desc: BatchExecutionDescriptor, warmup: bool):

num_tokens = desc.num_tokens

num_reqs = desc.num_reqs or min(num_tokens, self.max_num_regs)

num_tokens_across_dp = (
torch.full((self.dp_size,), num_tokens, dtype=torch.int32, device="cpu")
if self.dp_size > 1 else None

)

attn_state = _prepare_dflash_inputs_to_capture(
num_reqgs, num_tokens, input_buffers, block_tables,
attn_groups, kv_cache_config, max_model_len,
skip_attn=(desc.cg_mode == CUDAGraphMode.PIECEWISE),
causal=self.causal,

)

attn_metadata, slot_mappings = attn_state

fwd = lambda cg_mode: forward_fn(
num_reds, nhum_tokens, attn_metadata, slot_mappings,
num_tokens_across_dp, cg_mode,

)

return fwd, attn_state

super().capture(create_forward_fn, progress_bar_desc)

viim/v1/worker/gpu/spec_decode/dflash/utils.py
RAER HAE BN T ERE, *3F DFlash 5HMERE embedding/Im_head %,

# vllm/v1/worker/gpu/spec_decode/dflash/utils.py

def get_dflash_causal(draft_model_config: ModelConfig) -> bool:
"MEFRIRAECE FIER causal FRE. "
dflash_config = getattr(draft_model_config.hf_config, "dflash_config", None) or {}
return dflash_config.get("causal", False)

def load_dflash_model(target_model: nn.Module, vlim_config: VlimConfig) -> nn.Module:
from vlim.compilation.backends import set_model_tag
# R causal X REERABERB non_causal BE
draft_model_config = vlim_config.speculative_config.draft_model_config
causal = get_dflash_causal(draft_model_config)
draft_vlim_config = replace(



vlim_config,
attention_config=replace(
vlim_config.attention_config, use_non_causal=not causal

)
with set_model_tag("dflash_head"):
dflash_model = get_model(vlim_config=draft_vllm_config, model_config=draft_model_config)

# RBRASRER %

target_language_model = (
target_model.get_language_model()
if hasattr(target_model, "get_language_model")
else target_model

)

target_inner = target_language_model.model

draft_inner = dflash_model.model

# #F embedding: # GPU BIFRERE embedding FiE 10 B4R
if get_pp_group().world_size ==
target_embed = getattr(target_inner, "embed_tokens", None) or getattr(target_inner,
"embedding", None)
draft_embed = getattr(draft_inner, "embed_tokens", None)
if target_embed is not None and _should_share(
dflash_model, "has_own_embed_tokens", draft_embed, target_embed

if draft_embed is not None:
del draft_inner.embed_tokens
draft_inner.embed_tokens = target_embed

# #£Z Im_head: FRIEFE token ID B&t (draft_id_to_target_id)
target_Im_head = getattr(target_model, "Im_head", None)
draft_Im_head = getattr(dflash_model, "Im_head", None)
if (

target_Im_head is not None and draft_Im_head is not None

and getattr(dflash_model, "draft_id_to_target_id", None) is None

del dflash_model.Im_head
dflash_model.Im_head = target_Im_head

return dflash_model
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