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PHATHRE

« —A)iE: A beam search MLy (JSON schema) X3

- ESNME: EERIE, 1Z PR BT WAEERERE:R (beam search) HFEHEK
grammar A RGERARS,, FHI0 T HERE (RSEZRE vs RSRFE) o Rt BEEATL
PRMERERILE (B, TRHER) EMERE SEIMME,

ThRES EAL

AP EZE beam search FER LMY (0 JSON schema) RARAEKLER, {2 beam
search Z BIERD Xt grammar AR M X3, Issue #34782 R T HWEXK: IA
auto-regressive £ TIEWE, beam search BAEEIRMEE SREH AL FRER, b PR E
WTZEA,

SRR

1. ¥ BE$: & vlim/sampling_params.py # BeamSearchParams 28 &0
structured_outputs: StructuredOutputsParams | None = None FE, AFRAFPEANSG
HMimHEEE,

2. E# beam_search A %: 1 vlim/entrypoints/generate/beam_search/offline.py #, ¥
JRAH inner loop BRI EY _beam_search_step Ak, WAL beam_search By & 2+
B, HFAREERAREBREFEWMOTIA L

3. Mt e . F3E  init_beam_search_structured_output 3%, ARIE
StructuredOutputsParams #i&ft/E%m (0 xgrammar) , 3R[E backend. key fa2fF
bitmask, 7 beam_search E /A2 F & 4 params.structured_outputs <A None, N
PR AR AR RS.

4, BHARFAE: I build_beam_sampling_params #3%, NE/N beam E T YHIBEE
X token EFHEE grammar RESHFITE allowed_token_ids, MfaERKZ AR
SamplingParams, 3% bitmask_to_token_ids By R ¥k, FE/E3miREH packed int32
bitmask ##4 list[int], LEEAN SamplingParams.allowed_token_ids,

5. MIRECE: T tests/samplers/test_beam_search.py &7
test_beam_search_structured_output, A xgrammar jFigfn—/NE#E JSON schema
I93F beam search #IH A& 4E schema,

R



« vlim/entrypoints/generate/beam_search/offline.py (13 beam #&; 5| source; %
A dependency-wiring; 45 _bitmask_to_token_ids, _beam_search_step,
_init_beam_search_structured_output, _build_beam_sampling_params) : #5234

, 57T beam_search FIEFHFRNZ AR BUAE K LML E

- tests/samplers/test_beam_search.py (3£ beam MR; HK5| test; LA test-coverage
. 5 test_beam_search_structured_output) : Fr3&MIR A I ML HE beam
search HAYIEME

+ vlim/sampling_params.py (3% KFEESEK; KA source; A core-logic) : &
BeamSearchParams VA H4E gt B 55k

XS _bitmask_to_token_ids, _beam_search_step,
_init_beam_search_structured_output, _build_beam_sampling_params

RPERAD B

vlim/entrypoints/generate/beam_search/offline.py
B I, EE T beam_search A AFFTRS N#BN R 2SR & F L3 H

# SIEMATFERA token ID #E, 5 v1 XAFE+HH MAX_NUM_ALLOWED_TOKEN_IDS f&#F—3K
_MAX_NUM_ALLOWED_TOKEN_IDS = 1024

# 2REE, BREREREERZ torch.arange K35l

_bitmask_cache: dict[int, tuple[torch.Tensor, torch.Tensor, torch.Tensor]] = {}

def bitmask_to_token_ids(bitmask_row: torch.Tensor, vocab_size: int) -> list[int]:
""¥& packed int32 ALIEEDITEEHR N A VFEY token ID &M
if vocab_size not in _bitmask_cache:
indices = torch.arange(vocab_size)
_bitmask_cache[vocab_size] = (
indices,
indices >> 5, # it&EF %3l (i // 32)
indices & 31, # IHHMR3| (i % 32)
)
indices, word_indices, bit_indices = _bitmask_cache[vocab_size]
mask = ((bitmask_row[word_indices] >> bit_indices) & 1).bool()
return indices[mask].tolist()

class BeamSearchOfflineMixin(OfflinelnferenceMixin):

"""Offline inference for beam search

def beam_search(self, prompts, params, ...):

# ... ESHIREK ...

# M B RRS

structured_output_backend: StructuredOutputBackend | None = None
structured_output_key = None

structured_output_bitmask = None



# WRAPET EMAEMEB SR, WG R RRERALEE
if params.structured_outputs is not None:

(
structured_output_backend,
structured_output_key,
structured_output_bitmask,

) = self._init_beam_search_structured_output(
params.structured_outputs, tokenizer

)

# 5% 8 ANEAMEXESE (RE allowed_token_ids)
base_sampling_params = SamplingParams(

logprobs=2 * beam_width,

max_tokens=1,

temperature=temperature,

skip_clone=True, # W3R beam search, Z&BITHE

# ... B _beam_search_step FARIFBEA beam WA FHMEE AR IXAESEK

Wi A

- MR - BAELIER R Al Review 84 _bitmask_to_token_ids & XiR A ERHAT
torch.arange(vocab_size) & O(V) FF5H, EERMT 2/ _bitmask _cache L
vocab_size N key BHRRI|FfinE 4

« L& grammar 4Ri¥: Review 3H _init_beam_search_structured_output FiEHA T
backend.compile_grammar {BiREXNZKEH, B/E% _build_beam_sampling_params
KEHRIF. FEBRTIZUREA,

IBERESREARTHA: Al Review 18 HEAN step. T4 beam #EREEFT replay FiE token
SR ONA2) ERE, BREIFRSKE, FERNGRAXZIFRE, MUEBRHA YA
SRR,

. logprobs FPTIREYLEM: Review FREF) set IWIRETAK, EHR sampler RiZBEZ
#N allowed_token_ids FR#IT logits, EEEN T vi/sample/sampler.py 18,
raw_logprobs T allowed_token_ids_mask 1fEAZ RIEARHIKR (¥ 82 17) , EMAMF
EhEJE A BEE N grammar JRSHL,

« £B _beam_search_step A3%: DarkLight1337 2GR IREIRERA I AR R =
W, EEXRMIIRIT _beam_search_step,

« BHRER verify(): DarkLight1337 57 beam search HiARA verify() IEEM (BHRUT
T EZRBIE) . fEE SN EEMructured_outputs_configiBoackend, ik T B4,

o PEBEMRAY - AL (performance): fEERIMT £/ _bitmask cache X
vocab_size A key Z&HF R fofuiklE, BREE 5.

« JU&R grammar ZgiF¥ (performance): fEB#FRT _init_beam_search_structured_outpu
t PEmFRAA, BAEA beam B%iFH _build_beam_sampling_params 5€kX.

c BERSFZEALATH (design): EEHINGEIHA XIFME, AT IBRALMNAE, K

PRI



- logprobs E/MTIRBYBEE (correctness): 1EEDHT vi/sample/sampler.py &,
raw_logprobs 7 mask N FARIBHHEIR, XMFahIE, RE T HIREFHE,

« $#EX _beam_search_step 7% (design): 1E&#RELT _beam_search_step 7%,

« WHAEA verify() (design): 1EE B AEHEM structured_outputs_config FREX
backend, # %A verify().

R fe5 7

o

« PERERAL: B step BAS beam HREEH T grammar RSHITEFTE token B9
bitmask, ¥ beam width #2 sequence length BRARFHEE, YRIEBAZETRER
M, TR EEH,

- BEIAK: _bitmask_cache E2F/F#, BRiIZ vocab_size BHRE|, EBEEETRHEINE
¥ vocab_size IS ER, EEFHREAR, RN,

« ERAMR: ¥ grammar AFE token B ER&E ALY ID #k (
_MAX_NUM_ALLOWED_TOKEN_IDS=1024) Bf, &E:RZF| logprobs & (&R
commit BE4L3E) —IZEBRERZREZ MR,

- [ E M T structured_outputs BRIAA None, XILAE beam search AP T
R

- ¥ BUME% APL FiEA LLM.beam_search() B9AF, FLETUEN
structured_outputs AR LMK (20 JSON schema) . XR{EAEMBENILE R
PR SAT AR M, RETH BE online serving 3%& (B4 follow-up PR #36285)
o RBEMIEA,

« RFSFRIT: MEERMURFE , RESEZEFFH , SRR

RERIREE
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