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HITIRE

- —AE: EMERLEE SRR NA RS ZY

- EMME: EEER, BEIR [RY - EHRF - MR FiE: &F
vlim/v1/structured_output/__init__.py BJ _get _constraint_start(), ©2EA PR —8
BXRR; BE scheduler.py ZANMARA SN RANAE, REF
test_structured_output_manager.py B9 FlowCase / _run_real_flow() ARG A o E
BRSEEAMRITRE: (1) A len + 1 EMIE None R3&X [RAEFOLAR] , =ANEEL
B >=/>/<=&REX, FA& FH—1 ; (2) BFEHBILEEXN [E—RAFR) kek T
BRE—RAFR] , XNAREEELEANESEERTTITA; B) MEBREAANEBERZEN (
#% engine core HITH) , RMEEMBIERES accept MERRE; (4) [reasoning
parser TR BRIR BXASEY), FHEIRE WAL LI stateful parser 5%l
fRRY + S B EER,

THRES B

RFC issue #48197 BAMaFE H . StructuredOutputManager WEEZRAN [ARMBEEFES
BRI R reasoning 743K, MECSIXNARL S, grammar IESRE draft token & EARIE 4,
WiELH draft FEEHES grammar. reasoning &R FATTHEZIE draft O e, AE S
5 manager @4 [careful dancel A REIE#, EIFEFIKT #34650 X bug, Issue B Y
sE BArZ:  [Let StructuredOutputManager handle the token validation and
grammar advancement] , MR should_advance(request) 5
trim_reasoning_for_advance(verified tokens), #13% validate_tokens(draft tokens) 5
accept_tokens(verified tokens), FiL=PMADOHZEF—A _get_constraint_start() helper,
PR body 3| #44297 8] repro fEAEVAEE, H4EH JSON ARIFHET main 68% BKIHE,
A PR 100% BOXTEEEKE (HF main B9&IKE #44993 B85, A PR fRFEN) .

LI RE

1. FHE—RA helper: T vllm/v1/structured_output/__init__.py ®Hrg
_get_constraint_start(request, spec_tokens, spec_tokens_committed=False), R@E [
BORNBE—NEEW grammar AR TR , TARKIRE len(spec_tokens) + 1 i,
vE&H T RAEETEAE should_advance(). trim_reasoning_for_advance().
should_fill_bitmask() 8 reasoning 3 FHW7: J6F&F enable_in_reasoning /
reasoning_ended / & A reasoner HREEIZ, BALAA



ParserEngineReasoningAdapter.find_reasoning_end_offset(), &N EiR 3| B & 1a 4£ UK
B O@A is_reasoning_end_streaming(), request.py ¥ EWMRT F B FEEZH
reasoning_end_token_index FE& (B4 T RS A REE O WA THRERNR)

2. 5 bitmask 5 grammar #3#3F 38 : grammar_bitmask() 470 %%k T
constraint_start ZBIALR. Z /57 real-filll , A seen_padding & -1 E%RE
memset CHF& #44006 MEESY BAER ERMEREYT) , A failed #8EIEIEH raise
AssertionError £4% A logger.error + FRITRBLAR,; RIFMHESHE grammar JRT
KRB grammar.rollback(state_advancements) ELIR, RFE%E, 470X W
apply_bitmask A should_fill_bitmask() 2Xx8 _get_constraint_start(request, ()) == 0,

3. FEEREANAEAND: validate_tokens() %638 -1 padding TRFIE (
strip_speculative_padding) , RXARELIEA grammar.validate_tokens(), fREXHA
KRR accept_tokens() A spec_tokens_committed=True £ E— helper, R &
constraint_start > len(new_token_ids) A 1&R3RE True, &N EAL
structured_req.reasoning_ended = True (X reasoning_ended #—# latch &) 3
# grammar, WIELRERE False,

4. BEBRMUSL: vlim/vl/core/sched/scheduler.py A& import
StructuredOutputGrammar 5 strip_speculative_padding; update_from_output()
not accept_tokens(request, new_token_ids) BE#EH|E FINISHED ERROR,
update_draft_token_ids() 5§ update_draft_token_ids_in_output() %R H
validate_tokens(request, spec_token_ids), EEMIEHE RN IRERE K -1 EEHFE A

num_invalid_spec_tokens,

5. AL ERBATEITTT: viim/parser/abstract_parser.py A is_reasoning_end /
is_reasoning_end_streaming #M_E [Must be a pure function] 23R, FHiE
find_reasoning_end_offset() B9 TH ORNKR&LZINLF] RE{EM None BXA len(token_ids)
; vlim/parser/engine/parser_engine.py E#1Z1&8 X, EIRAA TUHA offset + 1 E#ER
AR &

6. MRES (BEKSN) : MR tests/vl/structured_output/test_reasoning_structured_o
utput.py (557 4T) 5 tests/v1/spec_decode/test_mtp_structured_output.py H8IAZR
SRBI, Frg tests/v1/structured_output/test_structured_output_manager.py, F
FlowCase ZEE5Z xgrammar/guidance &3 _E# validate — bitmask — accept — BE
bitmask @MF8; tests/vl/core/test_scheduler.py / test_async_scheduler.py BXA
mock manager.accept_tokens, test_mtp_structured_output.py £R8 xgrammar 41EiE

X 53|% reasoner B4 0N A B,
P 3¢
« vlim/v1/structured_output/__init__.py (FE3R Mkt ; 355 source; A core-logic

Y el =1

;. f4%8 _get_constraint_start, validate_tokens, accept_tokens, grammar_bitmask) : ¥
NEMIIEX T F3E  get constraint_start() ZE—A RS,
validate_tokens()/accept_tokens() mANAFEAND, EE grammar_bitmask() 8 padding
5k RZE, RBEMFR should_advance()/trim_reasoning_for_advance()/should_fill_
bitmask(),



« vlim/v1/core/sched/scheduler.py (&3 AE 2E; 5| source; £ dependency-wiring
. &5 update_from_output, update_draft_token_ids,
update_draft_token_ids_in_output) : JEZHHF RN =AAR SEUWEK: RF import
grammar 5 padding TE, update_from_output EAKE manager.accept_tokens By
FRRE, A draft RIEAN T Z%—AA manager.validate_tokens,

. tests/v1/structured_output/test_structured_output_manager.py (FEiR ZEMfbimd; £
7 test; A test-coverage; 45 FlowCase, MockReasoner, _run_real_flow,
_row_pattern) : MRKBEEYEA(K: F FlowCase FEESL xgrammar/guidance ik LEg
validate — bitmask — accept — HE bitmask BIRENF, BRRLEATEZRN mock
B

- tests/v1/spec_decode/test_mtp_structured_output.py (FE3k $HZHARRD; K5 test; KA
test-coverage; 45 _EngineReasonerStub, test_bitmask_engine_reasoner_ends_midw
indow_with_padding, test_xgrammar_accept_tokens_stops_at_termination,
test_xgrammar_validate_tokens_stops_at_termination) : REBHKE AN G + 5|1 %
reasoner] YL FFBI: MR 357 1T manager RARMIR GEEHT suite) , F738
_EngineReasonerStub IiE5 | AR ETEE/MR, FHRYE xgrammar & ikiE XOMR,

- vlim/parser/abstract_parser.py (1% fEAT2ERL); 25| source; 3£% documentation;
&5 is_reasoning_end, is_reasoning_end_streaming, find_reasoning_end_offset) : &
A PR ARFAIFARBIRE R ERNEA: is_reasoning_end / is_reasoning_end_streaming
AR EEK, find_reasoning_end_offset 89 [R& I REMEEX #H None KA
len(token_ids).

« vlim/v1/structured_output/request.py ({3 LMLt ; 25 source; A

data-contract; 5 StructuredOutputRequest.reasoning_end_token_index) : #if&
StructuredOutputRequest.reasoning_end_token_index, #r&IBEY T4834KRG|1 HEHEE
O AMEXN TAnA R, 24K PR BE|RABZ@HXBEHE,

« vlim/parser/engine/parser_engine.py (#ik fEHTEE51%; 25| source; £ core-logic
: 55 find_reasoning_end_offset) : find_reasoning_end_offset By¥2JKR EI{EM None
A len(token_ids), it BT AT LM offset + 1 iHEARAEL L, BA PR REZHHE
#,

» tests/v1/core/test_scheduler.py (#£3k BE2E; K| test; A test-coverage; F5
test_update_draft_token_ids_strips_ngram_padding,
test_update_draft_token_ids_in_output_strips_padding,
test_abort_request_when_structured_output_fsm_cannot_advance) : ERFE scheduler
EOTMKE : abort AKX A mock manager.accept_tokens, ngram padding F#2%
ARF StructuredOutputRequest.reasoning_ended m3JE monkeypatch should_advance,

XS _get_constraint_start, validate_tokens, accept_tokens, grammar_bitmask,
strip_speculative_padding, update_from_output, update_draft_token_ids,
update_draft_token_ids_in_output, find_reasoning_end_offset

KR Fr B]

vliim/v1/core/sched/scheduler.py



HEBEH AN =AAR ISR A& import grammar 5 padding TR,
update_from_output B3R manager.accept_tokens BYF/RIRE, FA draft RIEANE %
—iAH manager.validate_tokens,

# vlim/v1/core/sched/scheduler.py
# =/AMEA AUSKATAN manager 7%, RERABEZEEM grammar,

# 1) update_from_output(): R+ / BIEEH token F3hEtHESH grammar,

# manager RELA _get_constraint_start() FHE reasoning B4,

# HX B RBEZE should_advance() + trim_reasoning_for_advance() F#,

if new_token_ids and not self.structured_output_manager.accept_tokens(
request, new_token_ids

logger.error(
'"Unexpected: grammar rejected tokens %s for request %s. '
'‘Terminating request.’,
new_token_ids,
req_id,
)
request.status = RequestStatus.FINISHED_ERROR
request.resumable = False
stopped = True

# 2) update_draft_token_ids(): ngram/ ¥ % & X J5 LB — R A RREL,

# -1 padding X B E T 2| manager, XEREE,

request.spec_token_ids = self.structured_output_manager.validate_tokens(
request, spec_token_ids

# 3) update_draft_token_ids_in_output(): B A scheduler output RI[E& KL,

# WREABERER -1 EE, f# rejection sampler iRBIA &1,

spec_token_ids = self.structured_output_manager.validate_tokens(
request, spec_token_ids

)

num_invalid_tokens = orig_num_spec_tokens - len(spec_token_ids)

if num_invalid_tokens:
spec_token_ids.extend([-1] * num_invalid_tokens)
num_invalid_spec_tokens[req_id] = num_invalid_tokens

tests/v1/structured_output/test_structured_output_manager.py

MIRKER B R : F FlowCase EESZ xgrammar/guidance J&3% LB validate — bitmask
— accept — B bitmask BWRERF, BRIBELZAEZZEA mock BN,

# tests/v1/structured_output/test_structured_output_manager.py

# MR KEE: KR mock grammar, fEHAESZ xgrammar/guidance JE3,

# WAERAESNFIE—KIEKHSE validate -> bitmask -> accept -> bitmask,
@dataclass(frozen=True)

class FlowCase:

"""One validate -> bitmask -> accept -> post-accept bitmask scenario.



raw_drafts: tuple[str, ...] # EEF@E; EOS AL, -1 ERBBEITHFT
expected_row_pattern: str # S/THIZ C (4R) /U (RAR)
expected_reasoning: bool | None # {245 R /G reasoning_ended BYEAE(E
expect_terminated: bool # FfEL KRG grammar 2 &N LIE

prefix: str = "' # BERRXAE, FATH3E reasoning / JSON 47
expected_validated: tuple[str, ...] | None = None

reasoning_ended: bool | None = False

xfail_guidance: str | None = None # guidance ZE41EAS EOS RE LW ERE R

def _row_pattern(bitmask) -> str:
# Bi7e -1 WARAR (V) , TR grammar AR (C)

return ''.join(‘U" if (row == -1).all() else 'C' for row in bitmask)

def _run_real_flow(
manager: StructuredOutputManager,
request: Request,
raw_drafts: list[int],
expected_validated: list[int],
expected_row_pattern: str,
expected_reasoning: bool | None,
expect_terminated: bool,
) -> None:
assert len(expected_validated) <= len(raw_drafts)

validated = manager.validate_tokens(request, list(raw_drafts))
assert validated == expected_validated

#WIELNERA -1 ANFEEHAN bitmask, EEEZ padding &%,

padded = validated + [-1] * (len(raw_drafts) - len(validated))

bitmask = manager.grammar_bitmask(
requests={request.request_id: request},
structured_output_request_ids=[request.request_id],
scheduled_spec_decode_tokens={request.request_id: padded},

)

assert bitmask is not None

assert bitmask.shape[0] == len(raw_drafts) + 1

assert _row_pattern(bitmask) == expected_row_pattern

# grammar_bitmask() RMERRIFEHSE, EERAERRE (BF) .
assert manager.validate_tokens(request, list(raw_drafts)) == expected_validated

structured_req = request.structured_output_request

grammar = structured_req.grammar

assert not grammar.is_terminated()

# bitmask[i] 2 TB&EZR | NEZE] BB grammar KA,

# EIRR accepted RIS /G EFHEE|H bitmask &5 row | —3K,
expected_post_accept_row = bitmask[len(expected_validated)].copy()



request.append_output_token_ids(list(expected_validated))
assert manager.accept_tokens(request, list(expected_validated))

post_accept_bitmask = manager.grammar_bitmask(
requests={request.request_id: request},
structured_output_request_ids=[request.request_id],
scheduled_spec_decode_tokens={},

)

assert post_accept_bitmask is not None

assert post_accept_bitmask.shape[0] ==

assert (post_accept_bitmask[0] == expected_post_accept_row).all()
assert structured_reqg.reasoning_ended == expected_reasoning
assert grammar.is_terminated() is expect_terminated

IR AL
1. 5| LK GHTE (abmfy, CHANGES_REQUESTED — B##R)

[This assert replaces the old post_reasoning_end_in_window tolerance, and it can
fire in practice... When it fires, the AssertionError propagates out of schedule()
and takes down the whole engine core]

abmfy B CPU-only 8 manager & probe EILH Step3p5ReasoningParser B—>X%
latch _end_token_pending &1t validate_tokens 5 grammar_bitmask #>X walk F3| < FE
89 constraint_start, RISIEHY marker token %3 | >= constraint_start XHFALLRIE
YEETE 9bd40d7 FIEWFE HeRX failed #r& + logger.error (fail-closed) , FHAERE TWe
could assert False here but that would crash the entire engine. The right fix is the fail
the request but that requires some additional plumbing that should probably be a
follow upl . MAEHFET state_advancements += 1 THRAAFBEE python -O TZEER—
token BIF& A,

2. reasoning parser BIZERY] (design, LA KRARR, KBTI ERE)

abmfy: [This walk runs from three entry points per step... which implicitly
requires is_reasoning_end_streaming to be purel yzong-rh: [
is_reasoning_end_streaming should probably be pure and idempotent. Will fix
Step3p5ReasoningParser in another PR]

VEZ e E P42 M debug  XEIFFT GEHEMAEES [Two calls can return the same
value even with state mutation] ) , BKATE abstract parser.py EAERZA, abmfy &
4% approve BRABHFSEM: #53174 should land before this PRI , FHi2-RNAE PR #iR
B A RIZIKH

3. #8412 O(context) ¥ (performance, BAZE)

abmfy: Tlevery structured-output request pays an O(context) copy per step for its
entire lifetime... ~355us @200k, per request per step on the engine-core critical
path — That's the regression class #50886 just removed]



FAMEE . 3205063 LK K& reasoning_ended / o reasoner BB Z 5, FN=EF O
RABRE; ee9e30f £# islice 5ESMAE, KA delta_ids =
spec_tokens[:num_spec_tokens], EE LM (Qwen3.5-2B, MTP + reasoning + JSON) #i
HEME +19%. Mean ITL -16%.

4. -1 padding fTRI3ERATA (correctness, BfEE)

abmfy: [the old loop stopped real-filling at the first -1... For diffusion LLMs under
async scheduling it's a correctness changel

chab819 & TEA -1 Z 58N memset] , seen_padding RBERT bonus row; 1
%7\ My badl »

5. MRBEE O (testing, RKREH)

abmfy: [The suite's only reasoner is stateless and delta-only, so the invariant the
whole design rests on... has zero coveragel

YE& BN MockReasoner SZILEIREZE refactor Bl BRI T IRESRY, £ token marker 5
EEBINLZIME T parser BMliX, [More or less won't fix] ; 1ER4R 7 kR
test_scheduler.py / test_async_scheduler.py ® B4%.3k# grammar mock 7%,

6. EIEX S re-open &0 (design, ¥ H)

abmfy: Tthe len(spec_tokens) + 1 sentinel forces three different comparisons at
the three consumers... Anyone '‘harmonizing' these later gets the
silent-permanent-loss failure mode]

EEREBEE (TXIE4GE get constraint_start &%, None 8% cachemiss) , RAMNH,
mgoin FE/EFEH Kimi K3 parser T [close reasoning — JE’% token — reopen reasoningl
SIEEE LR mask, MEEHINZIZRE main ERAER A AR, HEBREFHEMREEIRE
— xR F . [Main handled this inconsistently... With this PR, we scan right-to-left only
across all three stages|

« grammar_bitmask K& T 8EITIEEA engine core (correctness): fEE&E 9bd40d7 FHEHRE
SN failed Fr& + logger.error, FRITRBAR (fail-closed) ;
FINISHED_ERROR EE#TiRERE, 1F&FRABIFEL,

« is_reasoning_end_streaming B4 E /| BERATZW AL ES] (design): TRLAALML +
#FH #53174; abmfy approve BRrE3K [#53174 should land before this PRI , FHZiX
TE PR R BB R AR parser BIEIREARSE off-by-one AR XA &I,

« SR IE KB O(context) # 0 (performance): fE& 7 3205063 €Y F #E|F
RZEHMEEORARE, eede30f A delta_ids = spec_tokens[:num_spec_tokens] %
R islice/ 2E##H,; 52 ~56us vs main ~141us per request per step @8k, Rif
Sequence MEE/E TODO,

BN -1 ZERBIMESAR bitmask 1T (correctness): /EEE cbab819 R E
seen_padding 23 B % bonus row; R #44006 B bonus row EA B WA S
, RAMKH rejection sampler BahiE4 PLACEHOLDER ¥ EX—KREHMAE,



« ¥ flow suite B VA IRZA reasoner 5% token marker B (testing): EEL [
reasoning-end #&&EN RS § Tparser BMERARIBAN manager MiR] A HEARRHN,
(AN XAY 5 & IR L2 mock; abmfy & approve R EIRIETREM _ debug  NEIFET

elen + 1 45 re-open B OIEX (design): fEEREWHE (HRIERE
_get_constraint_start, None B% cache miss) 3F#EEE; X re-open 3Z=HIA main

RARLE, BTHAZAEMIESRE)T, REKX PR REE,

PRS-
« Qe

1. KR EYAES . grammar_bitmask() BT XHERES, RERAIK AR, ¥ &R
A (is_diffusion + canvas_length) . #ZHUARRS padding. HFREHEMAE,
seen_padding / failed / constraint_start =Z/NEHRAEIEX. (R0 bonus row &
constraint_start == len(req_tokens) BH3E real-fill) %A R MR LK,
active_later_token_invalid % FlowCase BI#AZE(EE5 MIFRAY #44006 EVIABIAE KR,
ZAMIRF lrejection sampler 3648 PLACEHOLDER(-1)] X—RE#MRAANAE,

2. a4 reasoning parser A EMAER I, = AB (validate_tokens /
grammar_bitmask / accept_tokens) & step FESEAR—F O, FAHFABERARBRS
8 parser (YRIMAHY Step3p5ReasoningParser._end_token_pending) #E&aHE, [
BRREAR] =K off-by-one, BHi+ 1>=1MHREARTIRE. BREULARMBHRE:
BR%. A PR RIERGHRFERABR, REBLS #53174 5 XHEEA,

3. KRR re-open HH: mgoin 3 H close — Fd] token — reopen HE O E=MMEX
HABHAR;, BR main BAEARFHAR—EK, (EX—EZE Kimi K3 + XGrammar
EEEIW, #FEBERBEIEM #43388 WIAERL, RESBWEK.

4. MERERB2WSER: _get_constraint_start() & step EZEIRA =R,
request.all_token_ids.copy() /37E no-fire B2 EMfb; 1EE AN B REH #55223
J& TTFT / &5 main ¥, 18 TODO: Build a read-only Sequence view &%,
KEFTX (108k+) T&EFIA ~28us/ EREZRFIMED,

5. API 3% StructuredOutputRequest.reasoning_end_token_index #MiFx,
should_advance / trim_reasoning_for_advance M manager A3t3FEOE K (£ T
fork B4EMH N reasoning parser & 5| X & F5 S E#E ImportError / AttributeError,
- ®W: AFM: reasoning & (Qwen / DeepSeek / GLM %) +
JSON/STRUCTURAL_TAG £ + #ZAMEEAEM RROEREEBRAAR] TAHRYL
%—; PR body B9 50 JRIERXEbLH JSON ARKINFEM 68% 1= 100%, 1EHE
MTP + reasoning & FTSZME"E +19%. Mean ITL -16%, ZZM: 8E B RERZ D
THREEFERAS — R grammar &%, Scheduler =& import
StructuredOutputGrammar; grammar ##HEGIRTTAFMN HRAEE + manager |
A Tmanager B EREK] , FEFIBARKR KR FIF R FEZMFE A helper, HFA
Ml: X2 EREMA RFC B —REFSIN, #53174 (Step3p5 parser ToRSL) X
AELZ N ESARES; RERRT 900+ 4TIEMER, MERFIPA (G EZEAN mockl ¥
A TRESERERE] WER, ELY B reasoning IR EE 4 FlowCase fmIEK
mock, - REARE: ZOEEREE | REGERY , K8 PR#53174 3%, wWHE(EIE



X 5B, MIRBEHRO |, K E T30 TURIKSK

KRR EE

« PR #56200 [Refactor] Derive is_reasoning_end from the engine grammar: RE—23h8E
SWBITEN, EFES is_reasoning_end / find_reasoning_end_offset 5
vllm/parser/engine/parser_engine.py; 7 PR 7&H EAf _E 3B RN TN F|
_get_constraint_start FMEZERFTES,

« PR #53174 Step3p5 reasoning parser 68 (T84 HEE, LT XCRBHIENRR)
: review HHE R BEREL: Step3p5ReasoningParser B—>X M4 _end_token_pending
latch £1E =&k walk B3R constraint_start, &R Emm (BEBRR) SFBRELAER (
K1&) ; abmfy EXHEF K PR &,

« PR #44297 strict tool calling (STRUCTURAL_TAG) AX{EE (PR body 3| F, RIZHIE
AL : PR body A repro gist fEAEVIEE, RFC #48197 LiBBF|I AL ENREE
STRUCTURAL_TAG #%%. JSON/REGEX 3% R BRI F L1k,

. PR #44993 JSON/REGEX %3 STRUCTURAL TAG AR ERMARB T B E (issue
#48197 531 A, RBEHERFM) : RFC FHRICHMBE should_advance £H5
num_output_placeholders # ¥ @8y PR; PR body By JSON AR XFTELEIE (main 68%
— AR PR 100%) e ARELK,



