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vlim/config/speculative.py
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# vlim/config/speculative.py (head ARA )
# MR FTERABSH R, ATHRATERELIHNENEZEZE

#REFTE: ERNEREZRIEKBREHKE
synthetic_acceptance_rates: list[float] | None = None
synthetic_acceptance_length: float | None = None

@staticmethod
def _acceptance_length_to_rates(length: float, n: int) -> list[float]:
"""Mean acceptance length to unconditional per-position rates, using

the minimum-variance schedule.
#iN: BHEFHEZKE (1 8 ntl) , #H@H: KEA n BEXHFEZRYXR
num_drafts = length - 1 # $A2#EZ K draft token K

num_full = int(hum_drafts)
# AR/ N EZRE: B num_full MLER 1.0, FlE—NANEERS, HE4HR 0.0
return (

[1.0] * num_full + [num_drafts - num_full] + [0.0] * (n - num_full - 1)

)[:n]

@staticmethod
def _resolve_synthetic_acceptance_rates(
n: int,
rates: list[float] | None,
length: float | None,
) -> list[float]:
"""Return per-position unconditional acceptance rates from exactly one
of “rates” or “length” (validates range, length, and monotonicity)."""
# BRIEITFRE—ANSEK
if (rates is None) == (length is None):
raise ValueError(
"rejection_sample_method="'synthetic' requires exactly one of "
"synthetic_acceptance_rates or synthetic_acceptance_length."
)
if rates is not None:
# REKE. SERE. BiFdEE
if len(rates) != n:
raise ValueError(
f"synthetic_acceptance_rates must have length {n}, got {rates}."
)
if not all(0.0 <= r <= 1.0 for r in rates):
raise ValueError(
f"synthetic_acceptance_rates entries must be in [0, 1], got {rates}."
)

if any(ratesli] > rates[i - 1] for i in range(1, n)):



raise ValueError(

f"synthetic_acceptance_rates must be non-increasing, got {rates}.
)
return list(rates)
# EAKESH, BRREEERR
assert length is not None
if not 1.0 <= length <= float(n + 1):
raise ValueError(
f'synthetic_acceptance_length must be in [1, {n + 1}], got {length}."
)

return SpeculativeConfig._acceptance_length_to_rates(length, n)

vliim/v1/worker/gpu/spec_decode/synthetic_rejection_sampler_utils.py
Triton kernel WM&, MIUERBRRAZRMNEZEZEKE,

# vlim/v1/worker/gpu/spec_decode/synthetic_rejection_sampler_utils.py (head R4 )
# Triton AR FHERE, FRARVEZEZERKE

import torch
from vlim.triton_utils import tl, triton
from vlim.v1.worker.gpu.sample.gumbel import tl_randé4

@triton.jit

def _synthetic_rejection_sample_kernel(
sampled_ptr, sampled_stride, # [num_regs, num_speculative_steps + 1] i Ed
num_sampled_ptr, # [num_reqgs] AMERSEZFRRAFH token 3K
target_sampled_ptr, # [num_draft_tokens + num_reqs] BEArtEE RAELE R
input_ids_ptr, # [num_draft_tokens + num_regs] draft token ID
cu_num_logits_ptr, # [num_regs + 1] FMNMERH logits wE
pos_ptr, # [num_logits] 1 & %Y
idx_mapping_ptr, # [num_reqs] &Rk & 5| Bt
seeds_ptr, # [max_num_reqs] FEHLFHF
# A5 FNEEZEKE, KEST num_speculative_steps
acceptance_rates_ptr, # [num_speculative_steps]

req_idx = tl.program_id(0)

start_idx = tl.load(cu_num_logits_ptr + req_idx)
end_idx = tl.load(cu_num_logits_ptr + req_idx + 1)
num_tokens = end_idx - start_idx

req_state_idx = tl.load(idx_mapping_ptr + req_idx)
seed = tl.load(seeds_ptr + reqg_state_idx)

num_sampled = 0
rejected = False
for i in range(num_tokens - 1):
if not rejected:
logit_idx = start_idx + i
pos = tl.load(pos_ptr + logit_idx)



# &R A FEALERR T 82 A B
u = tl_randé4(seed, pos, includes_zero=False)
# NIKEPEERBRIZMENZGHEZE (Edai B RieAZHHER)
acceptance_rate = tl.load(acceptance_rates_ptr + i)
if u < acceptance_rate:
# %% draft token
sampled = tl.load(input_ids_ptr + logit_idx + 1).to(tl.int64)
else:
# |4, XA BARXFE
sampled = tl.load(target_sampled_ptr + logit_idx)
rejected = True
tl.store(sampled_ptr + req_idx * sampled_stride + i, sampled)
num_sampled += 1
if not rejected:
# FTA draft ¥93E%, B bonus token (BFrERRE—NXAE)
target_sampled = tl.load(target_sampled_ptr + start_idx + num_tokens - 1)
tl.store(sampled_ptr + reqg_idx * sampled_stride + num_tokens - 1, target_sampled)
num_sampled += 1
tl.store(num_sampled_ptr + reqg_idx, num_sampled)

def synthetic_rejection_sample(
target_sampled: torch.Tensor,
draft_sampled: torch.Tensor,
cu_num_logits: torch.Tensor,
pos: torch.Tensor,
idx_mapping: torch.Tensor,
seed: torch.Tensor,
# B FUTENEGEZEKE, shape [num_speculative_steps]
acceptance_rates: torch.Tensor,
num_speculative_steps: int,
) -> tuple[torch.Tensor, torch.Tensor]:
num_reqs = cu_num_logits.shape[0] - 1
sampled = target_sampled.new_empty(num_regs, num_speculative_steps + 1)
num_sampled = target_sampled.new_empty(num_regs, dtype=torch.int32)
# 25 Triton kernel, EANEZRKEFH
_synthetic_rejection_sample_kernel[(num_regs,)](
sampled, sampled.stride(0), num_sampled,
target_sampled, draft_sampled, cu_num_logits, pos, idx_mapping, seed,
acceptance_rates,
num_warps=1,
)

return sampled, num_sampled

vlim/v1/sample/rejection_sampler.py
V1 XEBERERIELRFEER, VBUEGRKE,

# vllm/v1/sample/rejection_sampler.py (head FRA )
# RejectionSampler ¥3&R$, WIS KIELRAELIF



from ___future__ import annotations
from typing import TYPE_CHECKING
from vlim.v1.spec_decode.utils import unconditional_to_conditional_rates

if TYPE_CHECKING:
from vlim.config.speculative import SpeculativeConfig

class RejectionSampler(nn.Module):

def __init_ (
self,
sampler: Sampler,
# IS WNREMRE, ATt ERERNNREER
spec_config: SpeculativeConfig | None = None,
device: torch.device | None = None,

super().__init_ ()

self.sampler = sampler

logprobs_mode = self.sampler.logprobs_mode
self.is_processed_logprobs_mode = logprobs_mode.startswith("processed")
self.is_logits_logprobs_mode = logprobs_mode.endswith("logits")

# ERIELRFNEZHEZTEKE (GPU) , ##EMA None
self.synthetic_conditional_rates: torch.Tensor | None = None
if (

spec_config is not None

and spec_config.rejection_sample_method == "synthetic"

# HRECE DT BIENEMNBEEZ RS %k
assert spec_config.synthetic_acceptance_rates is not None
# BLEMHEZRBEBMAZHEZER, HiE GPU
self.synthetic_conditional_rates = torch.tensor(
unconditional_to_conditional_rates(
spec_config.synthetic_acceptance_rates

)
dtype=torch.float32,
device=device,

)
# B LRRTRTARMR (RHEFA None)

self.synthetic_mode = self.synthetic_conditional_rates is not None
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