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PATHRE

« —4)3E: xgrammar JEIRIKATEI#E patternProperties/propertyNames, 57 DaEFERE %
FHEE

- EMME: EEEIEL, LHEE viim/vl/structured_output/backend_xgrammar.py F5FEE
BIS X EM4, o tests/vl/structured_output/test_utils.py BOEMRSER AR (
grammar_accepts + 3L fixture) , BWNESERHEGE: —E2H KRB
propertyNames / additionalProperties ZEEHWNAANTE; —EBITIRER xgrammar AR
ATREZEESEIURBTHES 0.2.1; =& patternProperties 5 properties 778t
HIEL R TR ELE EAIFINEERIE T~ (URTAF REEF Rl VLLMValidationError) ; W& E
T #749/#826 B EEHERRENKESTE, B4 LFRT E&MHH, BNHELN
MCP schema £&E)T—3, A= RIKBLM,

THHES BAL

PR body FA% B#rEiL OpenAl &M SELMMMMHIIETEEE S JSON Schema: |
Support patternProperties and propertyNames keywords for object types in JSON
schema for xgrammar structured output backend. Makes openai-compatible endpoint
more feature-complete by covering more JSON schema under a structured output
engine. This is supported since xgrammar>=0.2.1 by mlc-ai/xgrammar#594.] ., base kR
AXXAERBFR—TIYESL, FAFPH MCP K& schema BIER R aE2 3| 400 (BEX
xgrammar) 3 ERF| outlines (auto) . review X 2 arpera § vadiklyutiy 3| /A &R

(xgrammar#749, #826. #839. #841) FHHE TRMBENBARSCER R EKT,
LA $THAFX] BHUA [RITAREHNFX]

SCEL AR

1. HlERrE R (viim/v1/structured_output/backend_xgrammar.py) : MIF& any(key in
obj for key in ("patternProperties", "propertyNames")) 89— 10364, B AMMRE #&4A
EEFHE, BITHR I properties JLHBIE— pattern patternProperties] § [R5
B AT RIS propertyNames] , XWEA PR BIThREAIK;
validate_xgrammar_grammar 35 STHEAM 45 R VLLMValidationError, Mifn3x3h
auto JEImEER EIR,



2. JIE=HF T (correctness £4k) : propertyNames & properties / patternProperties
/ dict F& R additionalProperties / JEFEE true By unevaluatedProperties FLAR#| AR
¥ (IR xgrammar#826) ; patternProperties 5§ properties ¥, pattern #% >1
BRI (xgrammar 84N TREEHE] OEEREFK DHEH BT BHER)
propertyNames RERE I pattern/format + minLength/maxLength B ARZE (#749)
o ARILFRFELS XA ZHE _has_pattern_and_length_bounds, #EXNERE|
propertyNames £, BAZXBFIZTHFIERE "type": "string", KENRAFHERE,

3. MM SEEYA: patternProperties BYAIKEMINT isinstance(obj.get("patternPropertie
s"), dict), #H patternProperties: null ESF R EH TypeError, {RIEEE schema BEE
3| Grammar.from_json_schema() #H# &K VLLMValidationError; check_object 893
JITFEHARIFAE, BRENLENRXAESRAEERE, unevaluatedProperties RBATF @
B True (BREGAA True) , BA JSON Schema AW R{E, False § schema iR AF
Wiede,

4. MIRELE (tests/v1/structured_output/test utils.py) : #3¥ grammar_accepts, H
Grammar.from_json_schema + xgrammar.testing._is_grammar_accept_string 3E¥r &
M TR E R EFF] AEAN RBFHGEBEENARET] . FA
property_names_schema / pattern_properties_schema &E—/NEZITAMR, BFELL
Z ) unsupported_object_schemas #FX unsupported_property_names_combinations
5 unsupported_pattern_properties_combinations, supported_schema £4
supported_frankenstein_schema Fint TE2ibEHE S mxBEFE] NWENTE,

5. EREIZE Cl B2E (tests/v1/structured output/test validation.py) : auto [E3R R
BSR4 patternProperties] , % schema ILEEM xgrammar #EZ., FEAAXER, T
EHBX properties + patternProperties (xgrammar 5 guidance #{#E%, % 3| outlines)

, & computer-cpu-vi-others BI& IR, KB &, ZHEEIRFR xgrammar>=0.2.1 (
mlc-ai/xgrammar#594) , {B&% diff RA 3 N, R requirements TE, JRAT
R BHIMR / HMb PR RiE,

R

« vlim/v1/structured_output/backend_xgrammar.py ({3 EMbid; 25 source; 2%
A core-logic; &5 _has_pattern_and_length_bounds,
has_xgrammar_unsupported_json_features, check_object) : ME—ry 4 =R EkE): B
HEXPEFH [—NWESL] KRERIRAEKIT + F1, FHmng
_has_pattern_and_length_bounds ERFRFEKEL R¥|E, BEIFEREHL JSON
Schema gE3# AN xgrammar J& 3,

« tests/v1/structured_output/test_utils.py (FE3k HHARL; K5 test; £ A test-coverage
;. f&5 grammar_accepts, unsupported_property_names_combinations,
unsupported_pattern_properties_combinations, supported_frankenstein_schema) :
RERAZNEEZ: 3|\ grammar_accepts BATHME, £HEZ schema IFHKIRL
fixture, FHIBFTIEHIIEL A SE %3] unsupported_property _names_combinations /
unsupported_pattern_properties_combinations,

. tests/v1/structured_output/test_validation.py (#3k E3gER: K5 test; LR
test-coverage; {5 test auto_backend_falls_back on_unsupported_schema) : 1R,



auto JE IR EIRAE FERYIE X AL 4 patternProperties AW xgrammar ¥Z, RAHME
=R, R pbE:ERAFISHEK properties + patternProperties,

X5 has_xgrammar_unsupported_json_features,
_has_pattern_and_length_bounds, check_object, validate_xgrammar_grammar,
grammar_accepts, test_unsupported_json_features_by_type,
test_supported_json_features, test property_names_constrains_keys,
test_pattern_properties_constrains_keys_and_values,
test_auto_backend_falls_back_on_unsupported_schema

KR Fr B]

vliim/v1/structured_output/backend_xgrammar.py

rE—RE R K IENREBFN (—U4EL] KE ARAETAT + ST, HIE
_has_pattern_and_length_bounds E RFREKELFTAE, EEREHLE JSON Schema
BEZE N\ xgrammar Ja3,

# vlim/v1/structured_output/backend_xgrammar.py

def _has_pattern_and_length_bounds(schema: dict[str, Any]) -> bool:
#HENAHAE: FHBELRRHEA TERRNAR] (pattern/format) 5K E L F BT,
# xgrammar RRFEIE HEFEBREF minLength/maxLength, EES5KEXBF I X,
# PTDAX AR & R U FIN A 235, MR EKST,
return ("pattern” in schema or "format" in schema) and (
"minLength" in schema or "maxLength" in schema

def has_xgrammar_unsupported_json_features(schema: dict[str, Any]) -> bool:

"""Check if JSON schema contains features unsupported by xgrammar.

def check_object(obj: dict[str, Any]) -> bool:
if not isinstance(obj, dict):
return False

# BE / 2K / R&0 format BOHIERIFAE, thibeg
if obj.get("type") in ("integer", "number") and ("multipleOf" in obj):
return True
if obj.get("type") == "array" and any(
key in obj

for key in ("uniqueltems", "contains",

minContains", "maxContains")

return True
if (
obj.get("type") == "string"
and "format" in obj
and obj["format"] not in STRING_SUPPORTED_FORMATS



return True

# FRELZKANEA helper, ITARE
if obj.get("type") == "string" and _has_pattern_and_length_bounds(obj):
return True

# propertyNames Afi_EZ—/ string schema, #ZIFHFIF EEEE "type",
# 2N FENFRHERE, IXXEEXNBE—REMSNASE,
if (

obj.get("type") == "object"

and isinstance(obj.get("propertyNames"), dict)

and _has_pattern_and_length_bounds(obj["propertyNames"])

return True

# FIXME: propertyNames 5 properties/patternProperties/additionalProperties/
# unevaluatedProperties %8 xgrammar 1T AR IEH,
# https://github.com/mlc-ai/xgrammar/issues/826
# 3% unevaluatedProperties AWM /RME, EIRBITEEE True (BREHBAA
# True) , schema RS False —12$E4; XE REFEREHFE propertyNames,
# TR BEHANIARTE, BALILE pattern & enum, HRSWIEHEIAIT,
if (
obj.get("type") == "object"
and "propertyNames" in obj
and (
"properties" in obj
or "patternProperties" in obj
or isinstance(obj.get("additionalProperties"), dict)
or obj.get("unevaluatedProperties", True) is not True

return True

# FIXME: £/ patternProperties. = patternProperties 5 properties 370,
# xgrammar AR TRIEHE] (conjunction) BIAR%mZFKR D EH—BIT 8
# 9%, FIURMAT T8 — pattern BRA properties %1 HAE,
# isinstance SF LHaAfR patternProperties: null X8 schema BE% 2|
# Grammar.from_json_schema() ##3#E& VLLMValidationError, i 2EXE
# b TypeError,
if (
obj.get("type") == "object"
and isinstance(obj.get("patternProperties"), dict)
and ("properties" in obj or len(obj["patternProperties"]) > 1)

return True

# VAT, RIERENE / BEENRFEZE schema AERKEE
for value in obj.values():
if isinstance(value, dict):



if check_object(value):
return True
elif isinstance(value, list):
for item in value:
if isinstance(item, dict) and check_object(item):
return True

return False

return check_object(schema)

tests/v1/structured_output/test_utils.py

MERFERA BB E &S : 51 grammar_accepts MAT AR S, EEZF schema AL
fixture, FIEFIEHIFELLH SF NP unsupported_property _names_combinations /
unsupported_pattern_properties_combinations,

# tests/v1/structured_output/test_utils.py

import pytest

from xgrammar import Grammar

from xgrammar.testing import _is_grammar_accept_string

from vllm.v1.structured_output.backend_xgrammar import (
has_xgrammar_unsupported_json_features,

pytestmark = pytest.mark.cpu_test

def grammar_accepts(schema: dict, text: str) -> bool:
# ATHEMTE : #8 JSON Schema 4iFRK grammar, FH|WSCARBETHER
# AL RIB A has_xgrammar_unsupported_json_features, TaERE M Bk .
# BRIFH BB R SR ARIE] BRIEM,

return _is_grammar_accept_string(Grammar.from_json_schema(schema), text)

@pytest.fixture
def unsupported_pattern_properties_combinations():
return [
# properties 5 patternProperties 9 [ —Ng2 it 24 40 A B B (conjunction),
# {8 xgrammar RIFRELFOX, WEME—BIE, FrLXfh schema MEANF X,

{
"type": "object",
"properties": {"x": {"type": "string"}},
"patternProperties": {"Ax$": {"type": "integer"}},
|3
# BJREIEL: A patternProperties Z AlHLa3RILER, [ 1EX
{

"type": "object",
"patternProperties": {



"Nala-z]*$": {"type": "string"},
"Na-z]*z$": {"type": "integer"},
}

@pytest.fixture

def pattern_properties_schemal():
# B — pattern. BER5 properties % —— XEAK PR HKATHAESE,
return {

"type": "object",
"patternProperties": {"Agrade_[0-9]+%$": {"type": "integer"}},

@pytest.fixture
def property_names_schema():

return {"type": "object", "propertyNames": {"pattern": "Aa-z_]+$"}}

def test_property_names_constrains_keys(property_names_schema):
# [ERBRZ propertyNames AR, ¥4 RFEE pattern W,
assert grammar_accepts(property_names_schema, '{"score": 5}')
assert grammar_accepts(property_names_schema, '{"score": "seven"}')
assert not grammar_accepts(property_names_schema, '{"Score": 5}') # KEBRITHE

assert not grammar_accepts(property_names_schema, '{"score_1": 5}') # R IF R LE

def test_pattern_properties_constrains_keys_and_values(pattern_properties_schema):
assert grammar_accepts(pattern_properties_schema, '{"grade_1": 5}')
assert not grammar_accepts(pattern_properties_schema, '{"other": 5}') # 8 UTE pattern
assert not grammar_accepts(pattern_properties_schema, '{"grade_1": "five"}') # {EERRFF

B—XHE, RAELEH supported schema ¥EEL A supported_frankenstein_schema
, MY —FEREE PR AR (XIERZ review P& REAN—K)

@pytest.fixture
def supported_frankenstein_schemal():
# IMPORTANT (arpera):
# ARBEAEXEREBMART! XA schema BREBHE, HARBEFZTEEXNRIFHG
# grammar 2L EMNERIKIBREN, FRBFIRMER IR fixture ANE L MNHR,
return {
# name / age / email / scores / car_type / address & RE FERFFRE
"type": "object",
"minProperties": 1,
"maxProperties": 100,

}

tests/v1/structured_output/test_validation.py



R, auto iR EIERAEFEAYIE X AL : 48 patternProperties BLEM xgrammar %, RBfAid
A EER, FithEER RS H#ERK properties + patternProperties,

# tests/v1/structured_output/test_validation.py

@pytest.mark.parametrize(
"schema, expected_backend",

[
# multipleOf 73# xgrammar 3E4:, auto EIREF| guidance,

(
{
"type": "object",
"properties": {"n": {"type": "integer", "multipleOf": 2}},
|
"guidance”,
),

# properties + patternProperties Xt xgrammar (& PR F3E M5 T) A7 guidance
# #ARZFE, FERAEEEE outlines,

# RAXERMNE 48 patternProperties] schema, &R PR BITIZAEES R EARBARL
# EER, BIEiB XA, WEHANYRINAPRAS,

(
{
"type": "object",
"properties": {"a": {"type": "string"}},
"patternProperties": {"*a$": {"type": "string"}},
|
"outlines",
),

)
def test_auto_backend_falls_back_on_unsupported_schema(schema, expected_backend):
auto” falls back on rejection, so it must catch what the validators raise."""
params = SamplingParams(structured_outputs=StructuredOutputsParams(json=schema))
params._validate_structured_outputs(

_StubModelConfig(is_diffusion=False),

StructuredOutputsConfig(backend="auto"),

tokenizer=object(),

)

assert params.structured_outputs._backend == expected_backend

T X FELe

1. MRTUAREBZHDO: gemini-code-assist[bot] 8§ patternProperties FAFl4p+ E&E
properties FEAMNE. BLXES, FH8 propertyNames FF; EEIBIE
supported_schema BT student F3L, EXNFHNEREHIER,

2. [frankenstein schemal SERA%IX (PR RPHRAMMEN—) : arpera A repro BIAIEFR

lpropertyNames in this particular scheme does not affect on resulting grammar,
so we do not test here behavior of propertyNames] , #EiK [it is better to create



multiple schemas that check only one thing at a time) , B A schema &itb#ki
FARIR R TOMRAI4%; coderabbitai[bot] WMA—EMEAEIEH propertyNames +
patternProperties F£HFSIEEM BIRE True. £ test supported_json features &M,
BAEEMIR student (commit 64d0ebe) , FHIRSL fixture + BEZATHMIR,

3. =4t over-acceptance BI5F I vadiklyutiy 3R Al i#FAHE=ANEAERE] (
propertyNames XHB% properties RAERK. patternProperties S B mi% BRATER.
propertyNames £F L% additionalProperties {8 schema) , 1EEIALER KL I TEHY
I, FERIEH AL 2SI FE:  TunevaluatedProperties also admits boolean values by
JSON Schema rulebook, so the only acceptable value for unevaluatedProperties is
true for nowl X Tlitem 1 applies not only to pattern but also enum... so we do not
inspect what propertyNames contains] o

4. MERAIZIKER— . VEF R 5] B Bz 4B MR KB xgrammar ©F, arpera EEKEE vLLM

[Xgrammar do not react swift enough for bug fixes that people try to submit them]
, FABAEIME R #796/#839/#841; EEERM [Got it, I have no objection but just
wanted a double check.]

5. 52 E2E {£iF: yzong-rh A Qwen3.5 (T BEXEMIR, main Ef&E LK (
VLLMValidationError + Regex compilation timed out after 5s) , & PR &
patternProperties 5 propertyNames & 50/50 22 A %Ko

6. RFEHD B coderabbitai[bot] IAA pattern_properties_schema & ZE*h
additionalProperties: false Z 8Eit assert not grammar_accepts(..., '{"other": 5}') BXiL
, {BE&RA fixture RIEK, TP WMRARBLEL,

« = [frankenstein] schema L&MXBFRIEEKLIK (testing): MR student FE (
commit 64d0ebe) , FEHEE schema EL AN supported_frankenstein_schema Fin
IMPORTANT SEBE2IE R4S, #T3E property_names_schema /
pattern_properties_schema 83z fixture 52417 AMR,

« =4t over-acceptance & ZxhsFE (correctness): ¥
has_xgrammar_unsupported_json_features F#3% propertyNames HFRF 15
patternProperties A&, FHEIFNRHIE K unsupported_* fixture (commit
fbb1bfc)

« patternProperties A null B¥5F LB & # TypeError (correctness): HKEZHFKA
isinstance(obj.get("patternProperties"), dict) and len(...) > 1, B schema EH X E
xgrammar 23 (commit fe5417f)

« pattern_properties_schema & &40 additionalProperties: false (testing): &% fixture
FIMZFER, LT R ARBLEL; F5| AB grammar_accepts 1T AR E SZhr& A
xgrammar B patternProperties-only 2 X S{E#4KILE R, 5 CodeRabbit BIHRAER,
BT RAEGD K,

o EYIMIREK VLLM 3F&Z 55 xgrammar (design): BIAZE vLLM IR B 45t23¢ xgrammar B94T
AFZENINR, 1EETF I

- auto JE ¥k EIR A GIE T REFAT KK (testing): $EEIR AFIIR properties +
patternProperties (xgrammar 5 guidance #4E4, 3% 2| outlines) , HAET BT IR
E (commit 1a3174fa) .



R 5 B

- QF&:

1. B2 ENTFILAEREE (RORR) @ FEEE KEEMFAE] , miE K
BEAIBTHEE] o Bl {"type": "object", "propertyNames": false} XM /R
propertyNames. propertyNames + #i/R additionalProperties: false (5F T2 R3E dict
RN) . BLX unevaluatedProperties #E3% & propertyNames Bt5 properties #£ 7,
HASWHI AR ZHF, 1B xgrammar B2EBEEHUTXEAREHTANRES, —B L
HEERREAR, VLM SERERENIERL T~ HBR AP schema 8 JSON, XEZEM
i P HEEHEE R TR R,

1. ARBURA T FRATE diff NEE: THEEIREL xgrammar>=0.2.1 (mlc-ai/xgrammar#594)
, BEZEBEXMHRA 3D kNI requirements/ 52k, & LPRBITIRER xgrammar B
IH, vLLM 5F T BL 54T patternProperties/propertyNames, EBFINSEAR, SN

TEBRKAT,

2. MRRFFLA APL: tests/v1/structured_output/test_utils.py 1# 5
xgrammar.testing._is_grammar_accept_string (TRI&ME REK) 5
Grammar.from_json_schemad., xgrammar #FEEKESL K KL SEEL CL B, BFNERM
e

3. auto E3REYFRBET: F— schema A [E3RE| outlines] ZHK #H xgrammar ARZ)
, grammar LR REISF R NAE, REHNSERKENESR
test_auto_backend_falls_back _on_unsupported_schema BIEKE IE 23X EBRAZAMAEEH B

IR,

4. FDH EIHEENRD RA: FIRIELY ERBUEFEN FIXME 85 (#826/#749)
BARED BZ A RAZAHRT, xgrammar EE AR BRIKE, TEAILEEGRE, Tlls
KHAIRIEETE schema,

5. fTAWE S EFEXYRE : assert not grammar_accepts(pattern_properties_schema,
{"other": 5}') {&K# xgrammar B4 patternProperties-only %X &3E4 R ILELHE; X5
CodeRabbit By#IkTHER B RAITWFIKRD, BXEBIGMRERASRE R, - ¥ AP
Ml: OpenAl #&ims (BT EAA /MCP 3%%) 94 patternProperties
propertyNames B JSON Schema &K, A TER xgrammar B 400, auto E3R
outlines] A Td xgrammar AEBEREAR] . yzong-rh 8 E2E 7R main £ R %
K. A& PR J& 50/50 23BN, BT IEIThEERN T

RGN BRsh REAE xgrammar EIRIRIEE (has_xgrammar_unsupported_json_features
REARA validate_xgrammar_grammar) , FeEZIEE. KV cache. HERBITEREZ; B
auto EimBIEERAEFE & AT, REFERTR—IEKRE grammar S5 14 BEAFAE

outlines/guidance/Im-format-enforcer 4T AR ZEH,

RAM: BT =58 ANITRAZT— VLM MRS xgrammar ENIR  (EHrANIE)
1 T—=ARBEF—A fixture + BZITAMIR, BiEHEBHE schemal [ L&A
FIXME £#4 + 1, MARRBRKIT] . XBYETSPRELEA LM BMEAERXN PR,

« RFEFRID: BE2BERTFIEZRE , LBEBREAR , REAAFMIR APL, auto ERITHTE

AT FRAKE diff REE



KRR EE

« PR #48200 [Refactor] StructuredOutputManager x Speculative Decoding Refactor: [g]
—NEMEHEF A% (viim/vl/structured_output/ 5 tests/v1/structured_output/) ,
FHREFES R R /| AREERA] BPEH, TTREBAEARE xgrammar Z3FEHZE 8
EAL,

« PR #56408 [Frontend] Use XGrammar schema constraints for DeepSeek V4.1: R
%% XGrammar B9 schema ARBEAMAIEIRITHA (structural tag FMEEIR) , 5K
PR & Wtk schema &% xgrammar BAR., HAER] K EEIR,



