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Abst r act

Thi s docunent specifies JSON Structure, a data structure definition
| anguage that enforces strict typing, nodularity, and determ nism

JSON Structure describes JSON-encoded data such that mapping to and
from progranm ng | anguages and dat abases and other data formats is

strai ghtforward.

About Thi's Documnent
This note is to be renoved before publishing as an RFC

The | atest revision of this draft can be found at https://json-
structure.github.io/core/draft-vasters-json-structure-core. htm.
Status information for this docunment rmay be found at
https://datatracker.ietf.org/doc/draft-vasters-json-structure-core/.

Source for this draft and an issue tracker can be found at
https://github. com json-structure/core.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 3 January 2026.
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1. Introduction

Thi s docunent specifies _JSON Structure_, a data structure definition
| anguage that enforces strict typing, nodularity, and determ nism
_JSON Structure_ docunents (schemas) describe JSON-encoded data such
that mappi ng JSON encoded data to and from progranmm ng | anguages and
dat abases and other data formats becones straightforward

_JSON Structure_ is extensible, allowi ng additional features to be
| ayered on top. The core language is a data-definition |anguage.
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3.

3.

The "Validation" and "Conditional Conposition" extension
specifications add rules that allow for conplex pattern matching of
_JSON Structure_ docunents agai nst JSON data for document validation
pur poses.

Conpl emrenting JSON Structure_ are a set of extension specifications
that extend the core schema | anguage with additional, OPTI ONAL
features:

* JSON Structure: Inmport_[JSTRUCT-I MPORT]: Defines a nechanism for
i mporting external schemas and definitions into a schena docunent.

* JSON Structure: Alternate Nanes and Descriptions_
[ JSTRUCT- ALTNAMES] : Provi des a nechani sm for declaring
mul tilingual descriptions, and alternate nanes and synbols for
types and properties.

* JSON Structure: Synbols, Scientific Units, and Currencies_
[ JSTRUCT-UNI TS] : Defines annotation keywords for specifying
symbol s, scientific units, and currency codes conpl ementing type
i nformation.

* JSON Structure: Validation_ [JSTRUCT-VALI DATIQON]: Specifies
extensions to the core schenma | anguage for declaring validation
rules for JSON data that have no structural inmpact on the schena.

* JSON Structure: Conposition_ [JSTRUCT- COMPOSI TION]: Defines a set
of conditional conposition rules for evaluating schenas.

These extension specifications are enabled by the extensibility
(Section 3.10) features and can be applied to neta-schenmas, schenas,
and JSON docunent instances.

Conventi ons

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in

BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here.

JSON Structure Core Specification

1. Schema El enents
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3.1.1. Schem

A "schema" is a JSON object that describes, constrains, and
interprets a JSON node.

Thi s schena constrains a JSON node to be of type string:

{

"name": "mynanme",
"type": "string"
}

In the case of a schema that references a conpound type (object, set,
array, map, tuple, choice), the schema further describes the
structure of the conpound type. Schemas can be placed into a
nanespace (Section 3.3.1) for reuse in other schenas.

{
"name": "mynane",
"type": "object",
"properties": {
"name": { "type": "string" }
}
}

Al'l schenas have an associ ated nane that serves as an identifier. In
the exanpl e above where the schema is a root object, the name is the
val ue of the nane property.

When the schema is placed into a namespace (Section 3.3.1) or
enbedded into a properties (Section 3.7.2) section of an object type,
the nane is the key under which the schema is stored.

Further rules for schemas are defined in Section 3.4.

A "scherma docunent” is a schena that represents the root of a schemm
hi erarchy and is the container format in which schemas are stored on
di sk or exchanged. A schema document MAY contain nultiple type

decl arations and nanespaces. The structure of schema docunents is
defined in Section 3.3.

JSON Structure is extensible. Al keywords that are not explicitly
defined in this docunment MAY be used for custom annotations and
extensions. This also applies to keywords that begin with the $
character. A conplete list of reserved keywords is provided in
Section 4.
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The semantics of keywords defined in this docunment MAY be expanded by
ext ensi on specifications, but the core semantics of the keywords
defined in this document MJST NOT be altered.

Be m ndful that the use of custom keywords and annotati ons m ght
conflict with future versions of this specification or other
extensions and that the authors of this specification will not go out
of their way to avoid such conflicts.

Section 3.10 details the extensibility features.

Formal |y, a schema is a constrai ned non-schema (Section 3.1.2) that
requires a type (Section 3.7.1) keyword or a $ref (Section 3.3.6)
keyword to be a schema

3.1.2. Non-Schema

Non- schenas are objects that do not declare or refer to a type. The
root of a schema document (Section 3.3) is a non-schema unless it
contains a type keyword.

A nanespace is a non-schenma that contains type decl arations and ot her
nanespaces

3.1.3. Meta-Schenms

A neta-schemn is a schena docunent that defines the structure and
constrai nts of another schema docunent. Meta-schenas are used to
val i date schema docunents and to ensure that schemas are well -forned
and conformto the JSON Structure specification

The neta-schemas for JSON Structure and the extension specifications
are enunerated in the Appendi x: Metaschemas (Section 3.1.1).

Met a- schenmas can extend existing nmeta-schenas by addi ng new keywords
or constraints. The $schema keyword is used to reference the neta-
schema that a schema docunment conforns to, the $id keyword is used to
define the identifier of the new meta-schema, and the $inport keyword
defined in the [JSTRUCT-I MPORT] extension specification is used to
import all definitions fromthe foundational neta-schens.

3.2. Data Types
The data types that can be used with the type keyword are categorized

into JSON primtive types, extended types, conpound types, and
reusabl e types Section 3.4.2.
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While JSON Structure builds on the JSON data type nodel, it
introduces a rich set of types to represent structured data nore
accurately and to allow nore precise integration with conmon data
types used in programm ng | anguages and data formats. All these
extended types have a well-defined representation in JSON primtive

types.
3.2.1. JSON Primtive Types

These types map directly to the underlying JSON representation:

3.2.1.1. string

A sequence of Uni code characters enclosed in double quotes.

* Base type: string Section 7 of [RFC8259]

* Annotations: The maxLength keyword can be used on a schena with
the string type to specify the maxi mum|length of the string. By
default, the maxinumlength is unlimted. The purpose of the
keyword is to informconsunmers of the maxi mum space required to
store the string.

3.2.1.2. nunber

A numeric literal without quotes.

* Base type: nunber Section 6 of [RFC8259]

Not e that the nunber representation in JSONis a textua

representation of a decimal nunber (base-10) and therefore cannot

accurately represent all possible values of | EE754 fl oating-point
nunbers (base-2), in spite of JSON nunber |eaning on the | EEE754
standard as a reference for the val ue space.

3.2.1.3. bool ean
Aliteral true or false (wthout quotes).
* Base type: boolean Section 3 of [RFC8259]

3.2.1.4. nul

Aliteral null (w thout quotes).

* Base type: null Section 3 of [RFC8259]
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3.2.2. Extended Primtive Types

Ext ended types inpose additional semantic constraints on the
underlying JSON types. These types are used to represent binary
data, high-precision nuneric values, date and tine information, and
structured data.

Large integer and decinmal types are used to represent high-precision
nuneric val ues that exceed the range of | EEE 754 doubl e-preci si on
format, which is the foundation for the nunber type in JSON. Per
Section 6 of [RFC8259], interoperable JSON nunbers have a range of
-2 to 21, which is less than the range of 64-bit and 128-bit

val ues. Therefore, the int64, uint64, intl128, uint128, and deci mal
types are represented as strings to preserve precision.

The syntax for strings representing |large integer and deci mal types
is based on the Section 6 of [RFC8259] syntax for integers and
deci nal s:

* integer [ mi nus] int
* decimal = [mnus] int frac
3.2.2.1. binary
A binary value. The default encoding is Base64 [ RFC4648]. The type
annot ati on keywords cont ent Encodi ng, content Conpressi on, and
cont ent Medi aType can be used to specify the encodi ng, conpression,
and nedi a type of the binary data.
* Base type: string
* Constraints:

- The string value MJST be an encoded binary value, with the
encodi ng specified in the contentEncodi ng keyword.

3.2.2.2. int8
An 8-bit signed integer
* Base type: nunber
* Constraints:
- The nuneric literal MJUST be in the range -2 to 21

- No decinmal points or quotes are all owed.
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3.2.2.3. uint8
An 8-bit unsigned integer
* Base type: nunber
* Constraints:
- The nuneric literal MJST be in the range 0 to 21
- No decinmal points or quotes are all owed.
3.2.2.4. intl6
A 16-bit signed integer.
* Base type: nunber
* Constraints:
- The nuneric literal MJST be in the range -2 to 21
- No decinmal points or quotes are all owed.
3.2.2.5. uintlé6
A 16-bit unsigned integer.
* Base type: numnber
* Constraints:
- The nuneric literal MJST be in the range 0 to 21
- No decinmal points or quotes are all owed.
3.2.2.6. int32
A 32-bit signed integer.
* Base type: numnber
* Constraints:
- The nuneric literal MJST be in the range -2 to 21

- No decinmal points or quotes are all owed.
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3.2.2.7. uint32
A 32-bit unsigned integer.
* Base type: nunber
* Constraints:
- The nuneric literal MJST be in the range 0 to 21

- No decinmal points or quotes are all owed.
3.2.2.8. int64
A 64-bit signed integer.
* Base type: string
* Constraints:

- The string MJUST conformto the Section 6 of [RFC3259]
definition for the [mnus] int syntax.

- The string value MJST represent a 64-bit integer in the range
-2 to 21.

3.2.2.9. uint64
A 64-bit unsigned integer.
* Base type: string
* Constraints:

- The string MUST conformto the Section 6 of [RFC8259]
definition for the int syntax.

- The string value MJST represent a 64-bit integer in the range 0
to 21.

3.2.2.10. int128
A 128-bit signed integer.
* Base type: string

* Constraints:
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- The string MUST conformto the Section 6 of [RFC3259]
definition for the [mnus] int syntax.

- The string value MJST represent a 128-bit integer in the range
-2 to 21.

3.2.2.11. uint128
A 128-bit unsigned integer.
* Base type: string
* Constraints:

- The string MJUST conformto the Section 6 of [RFC3259]
definition for the int syntax.

- The string value MJST represent a 128-bit integer in the range
0 to 21.

3.2.2.12. float8
An 8-bit floating-point nunber.
* Base type: nunber
* Constraints:

- Conforns to | EEE 754 single-precision value range limts (8
bits), which are 3 bits of significand and 4 bits of exponent,
with a range of approximtely +3.4x10.

3.2.2.13. float
A single-precision floating-point nunber.
* Base type: nunber
* Constraints:

- Conforns to | EEE 754 singl e-precision value range limts (32
bits), which are 24 bits of significand and 8 bits of exponent,
with a range of approximtely +3.4x10.

| EEE754 binary32 are base-2 encoded and therefore cannot represent
al | decimal nunbers accurately, and vice versa. |n cases where you

need to encode | EEE754 val ues precisely, store the | EE7T54 binary32
val ue as an int32 or uint32 nunber.
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3.2.2.14. double
A doubl e-preci sion floating-point nunber.
* Base type: nunber
* Constraints:

- Conforns to | EEE 754 doubl e-precision value range linmts (64
bits), which are 53 bits of significand and 11 bits of
exponent, with a range of approximtely *=1.7x10.

| EEE754 bi nary64 are base-2 encoded and therefore cannot represent
all decimal nunbers accurately, and vice versa. |n cases where you
need to encode | EEE754 val ues precisely, store the | EE754 binary64
val ue as an int64 or uint64 nunber.

3.2.2.15. deci mal
A deci mal nunber supporting high-precision val ues.
* Base type: string

* Constraints:

- The string value MJST conformto the Section 6 of [RFC8259]
definition for the [mnus] int frac syntax.

- Defaults: 34 significant digits and 7 fractional digits, which
i s the nmaxi mum precision supported by the | EEE 754 deci nal 128
format.
*  Annot ati ons:

- The precision keyword MAY be used to specify the total numnber
of significant digits.

- The scal e keyword MAY be used to specify the number of
fractional digits.

3.2.2.16. date
A date in YYYY-MVDD form
* Base type: string

* Constraints:
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- The string value MJST conformto the [ RFC3339] full-date
format.
3.2.2.17. datetinme
A date and tine value with tine zone offset.
* Base type: string
* Constraints:

- The string value MJST conformto the [ RFC3339] date-tine
format.

3.2.2.18. tine
A tinme-of-day val ue.
* Base type: string
* Constraints:
- The string value MJST conformto the [ RFC3339] tine fornmat.
3.2.2.19. duration
A tinme duration.
* Base type: string
* Constraints:
- The string value MJST conformto the [ RFC3339] duration format.
3.2.2.20. uuid
A universally unique identifier.
* Base type: string
* Constraints:
- The string value MJST conformto the [ RFC9562] UUI D fornmat.
3.2.2.21. uri

A URl reference, relative or absol ute.
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* Base type: string
* Constraints:

- The string value MJST conformto the [ RFC3986] uri-reference
format.

3.2.2.22. jsonpointer
A JSON Poi nter reference.
* Base type: string
* Constraints:

- The string value MJST conformto the [ RFC6901] JSON Poi nter
format.

3.2.3. Compound Types

Conpound types are used to structure related data el enments. JSON
Structure supports the foll owi ng conpound types:

3.2.3.1. object

The object type is used to define structured data with named
properties. |It’s represented as a JSON object, which is an unordered
col l ection of keyval ue pairs.

The object type MJST include a nane attribute that defines the nane
of the type

The obj ect type MIST include a properties attribute that defines the
properties of the object. The properties attribute MIST be a JSON
obj ect where each key is a property nanme and each value is a schema
definition for the property. The object MJST contain at |east one
property definition.

The object type MAY include a required attribute that defines the
required properties of the object.

The object type MAY include an additional Properties attribute that
defines whether additional properties are allowed and/or what their
schem i s.

Exanpl e:
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{
"nane": "Person",
"type": "object”,
"properties": {
"nanme": { "type": "string" },
"age": { "type": "int32" }
b,
"required": ["name"],
"additional Properties”: fal se
}

3.2.3.2. array

An array type is used to define an ordered collection of el enents.
It’s represented as a JSON array, which is an ordered list of values.

The itens attribute of an array MUST reference a reusable type or a
primtive type or a locally declared conpound type.

*Exampl es: *
{

"type": "array",
"itenms": { "type": { "$ref": "#/ Nanespace/ TypeNane" } }

}
{

"type": "array",

"itens": { "type": "string" }
}

3.2.3.3. set
The set type is used to define an unordered collection of unique
elenments. It's represented as a JSON array where all elenents are
uni que.

The itenms attribute of a set MIST reference a reusable type or a
primtive type or a |locally declared conpound type.

Exanpl e:

"type": "set",
"itens": { "$ref": "#/ Namespace/ TypeNane" }
}
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{

"type": "set",

"items": { "type": "string" }
}

3.2.3.4. map

The map type is used to define dynam c keyvalue pairs. 1It’s
represented as a JSON object where the keys are strings and the
val ues are of a specific type.

Map keys MAY be any valid JSON string.

The values attribute of a map MJUST reference a reusable type or a
primtive type or a |locally declared conpound type.

Exanpl e:

{

"type": "map",

"values": { "$ref": "#/ StringType" }
}

3.2.3.5. tuple

The tuple type is used to define an ordered collection of el enents
with a specific length. 1t’s represented as a JSON array where each
element is of a specific type.

The el ements are defined using a properties map as with the object
(Section 3.2.3.1) type and each elenment is named. This permts
straightforward mapping into application constructs. All declared
properties of a tuple are inplicitly REQU RED.

The order of the elements in a tuple is declared using the tuple
keyword Section 3.7.11, which is REQU RED. The tuple keyword MJST be
a JSON array of strings, where each declared property nane MJST be an
el ement of the array. The order of the elenents in the array defines
the order of the properties in the tuple.

A tuple type MIST include a name attribute that defines the nane of
the type.

Exanpl e:
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{
"type": "tuple",
"nane": "Person",
"properties": {
"nanme": { "type": "string" },
"age": { "type": "int32" }
b,
"tuple": ["nanme", "age"]
}

The following JSON node is an valid instance of the tuple type
defi ned above:

["Alice", 42]
3.2.3.6. any

The any type is used to define a type that can be any JSON val ue,
including primtive types, conmpound types, and extended types.

Exanpl e:

"type": any

3.2.3.7. choice

The choice type is used to define a "discrinnated union" of types.
A choice is a set of types where only one type can be selected at a
time and where the selected type is deternmined by the value of a
sel ector.

The choice type can declare two variants of discrimnated unions that
are represented differently in JSON

* _Tagged unions_: The choice type is represented as a JSON obj ect
with a single property whose name is the selector of the type as
declared in the choices (Section 3.7.9) map and whose value is of
the sel ected type.

* Inline unions_: The choice type is represented as a JSON obj ect
of the selected type with the selector as a property of the
obj ect .
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3.2.3.7.1. Tagged Uni ons

A tagged union is declared as foll ows:

{
"type": "choice",
"name": " MChoice",
"choices": {
"string": { "type": "string" },
"int32": { "type": "int32" }
}
}

The JSON node described by the schena above is a tagged union. For
the exanple, the following JSON node is a valid instance of the
My Choi ce type:

"string": "Hello, world!"
}
or:

"int32": 42
}

3.2.3.7.2. Inline Unions

Inline unions require for all type choices to extend a conmobn base
type.

This is expressed by using the $extends (Section 3.10.2) keyword in
the choice declaration. The $extends keyword MJUST refer to a schemm
that defines the base type and the base type MJST be abstract.

If $extends is present, the selector property declares the name of
the injected property that acts as the selector for the inline union
The type of the selector property is string. The selector property
MAY shadow a property of the base type; in this case, the base type
property MJST be of type string.

The selector is defined as a property of the base type and the val ue
of the selector property MIST be a string that matches the nane of
one of the options in the choices map.

Exanpl e:
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{
"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schenmas.vasters. conl TypeNane",
"type": "choice",
"$extends": "#/ definitions/Address",
"sel ector": "addressType",
"choices": {
"Street Address": { "$ref": "#/ definitions/Street Address" },
"Post O fi ceBoxAddress": { "$ref": "#/ definitions/PostOficeBoxAddress" }
1
"definitions" : {
"Address": {
"abstract": true,
"type": "object",
"properties": {
"city": { "type": "string" },
"state": { "type": "string" },
"zip": { "type": "string" }
}
},
"Street Address”: {
"type": "object",
"$extends": "#/ definitions/Address",
"properties": {
"street": { "type": "string" }
}
}
"Post OF fi ceBoxAddress": {
"type": "object",
"$extends": "#/ definitions/Address",
"properties": {
"poBox": { "type": "string" }
}
}
}
}

The JSON node described by the schena above is an inline union. This
exanpl e shows a JSON node that is a street address:

{
"addressType": "Street Address",
"street": "123 Main St",
"city": "Seattle",
"state": "WA",
"zip": "98101"

}
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This exanple shows a JSON node that is a post office box address:

{
"addressType": "Post O fi ceBoxAddress",

"poBox": "1234",
"city": "Seattle",
"state": "WA",
"zip": "98101"

}

3. 3. Docurment Structure

A JSON Structure docunent is a JSON object that contains schemas
(Section 3.1.1)

The root of a JSON Structure docunment MJST be a JSON obj ect.

The root object MJST contain the foll owi ng REQU RED keywor ds:

* $id: AUR that is the unique identifier for this schema docunent.

*  $schemn: A URlI that identifies the version and neta-schema of the

JSON Structure specification used.

* nane: A string that provides a name for the docunent. |If the root
obj ect defines a type, the name attribute is also the nane of the

type.

The presence of both keywords identifies the docunent as a JSON
Structure docunent.

The root object MAY contain the foll owi ng OPTI ONAL keywor ds:

* $root: A JSON Pointer that designates a reusable type as the root

type for instances.

* definitions: The root of the type declaration namespace hierarchy.

* type: A type declaration for the root type of the docunent.
Miut ual Iy excl usive with $root.

* if type is present, all annotations and constraints applicable to

this declared root type are also pernmitted at the root |evel.
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3.3.1. Nanespaces

A namespace is a JSON object that provides a scope for type
decl arations or other nanespaces. Nanmespaces MAY be nested within
ot her nanespaces.

The definitions keyword forns the root of the nanespace hierarchy for
reusabl e type definitions. Al type declarations i medi ately under
the definitions keyword are in the root nanespace.

A type definition at the root is placed into the root nanmespace as if
it were a type declaration under definitions.

Any object in the definitions map that is not a type declaration is a
namespace.

Example with inline type:

{
"$schema": "https://json-structure.org/ metalcore/ v0/#",
"$id": "https://schemas.vasters. conl TypeNane",
"name": "TypeName",
"type": "object",
"properties": {
"name": { "type": "string" }
}
}
Exanpl e with $root:
{
"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schemas.vasters. conl TypeNane",
"$root": "#/ definitions/ TypeNanme",
"definitions": {
"TypeName": {
"type": "object",
"properties": {
"name": { "type": "string" }
}
}
}
}

Exanmple with the root type in a nanespace:
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{
"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schenmas.vasters. conl TypeNane",
"$root": "#/ definitions/Nanespace/ TypeNane",
"definitions": {
"Nanmespace": {
"TypeName": {
"name": "TypeNane",
"type": "object”,
"properties": {
"name": { "type": "string" }
}
}
}
}
}

3.3.2. $schema Keyword
The val ue of the REQUI RED $schema keyword MJST be an absol ute URI.
The keyword has different functions in JSON Structure docunents and
JSON docunents.

* In JSON Structure schema docunents, the $scherma keyword references
a meta-schema that this docunment conforms to.

* |In JSON docunents, the $schema keyword references a JSON Structure
schema document that defines the structure of the JSON document.

The val ue of $schema MUST correspond to the $id of the referenced
met a- schema or schema docunent.

The $scherma keyword MJUST be used at the root |evel of the docunent.

Exanpl e:

{ _
"$schema": "https://json-structure.org/ metal core/ v0/#",
"name": "TypeName",

"type": "object",
"properties": {

"name": { "type": "string" }
}

}

Use of the keyword $schema does NOT inport the referenced schema
docunent such that its types becone available for use in the current
docunent .
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3.3.3. $id Keyword

The REQUI RED $id keyword is used to assign a unique identifier to a
JSON Structure schema docunment. The value of $id MJUST be an absol ute
URI. It SHOULD be a resolvable URI (a URL).

The $id keyword is used to identify a schema docunment in references
l'i ke $schena.

The $id keyword MUST only be used once in a docunent, at the root
| evel

Exanpl e:
{

"$schema": "https://json-structure.org/ metal/core/ v0/#",
"$id": "https://schemas.vasters. conl TypeNane",
"name": "TypeNanme",
"type": "object",
"properties": {
"name": { "type": "string" }
}

}

3.3.4. $root Keyword
The OPTIONAL $root keyword is used to designate any reusable type
defined in the docunent as the root type of this schema docunent.
The val ue of $root MUST be a valid JSON Pointer that resolves to an
existing type definition inside the definitions object.

The $root keyword MUST only be used once in a docunment, at the root
level. Its use is nmutually exclusive with the type keyword.

Exanpl e:
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{
"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schenmas.vasters. conl TypeNane",
"$root": "#/ definitions/Nanespace/ TypeNane",
"definitions": {
"Nanmespace": {
"TypeName": {
"name": "TypeNane",
"type": "object”,
"properties": {
"name": { "type": "string" }
}
}
}
}
}

3.3.5. definitions Keyword

The definitions keyword defines a namespace hierarchy for reusabl e
type decl arations. The keyword MJUST be used at the root |evel of the
docunent .

The val ue of the definitions keyword MJUST be a map of types and
nanespaces. The nanmespace at the root |evel of the definitions
keyword i s the root namespace.

A nanespace is a JSON object that provides a scope for type

decl arations or other nanespaces. Any JSON object under the
definitions keyword that is not a type definition (containing the
type attribute) is considered a nanespace.

Exanpl e:
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}
3.3.6.

"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schenmas.vasters. conl TypeNane",
"definitions": {
"Nanmespace": {
"TypeName": {

"nanme": "TypeName",

"type": "object",

"properties": {

“name": { "type": "string" }
}

$ref Keyword

July 2025

Ref erences to type declarations wi thin the same docunent MJST use a
schema containing a single property with the name $ref as the val ue
ype. The value of $ref MIST be a valid JSON Pointer Fragment

tifier (see Section 6 of [RFC6901]) that resolves to an existing
type definition.

of t
| den

Exanpl e:

Vast ers
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ons/ Nanespace/ TypeNane" }},
ons/ Nanespace2/ TypeName2" }}

"#/ definitions/ Nanespace/ TypeNane" }}

{
"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schenmas.vasters. conl TypeNane",
"properties": {
"namel": { "type": { "$ref": "#/ definiti
"name2": { "type": { "S$ref": "#/definiti
b,
"definitions": {
"Namespace": {
"TypeName": {
"name": "TypeNanme",
"type": "object",
"properties": {
"name": { "type": "string" }
}
}
b,
"Nanmespace2": {
"TypeName2": {
"name": "TypeNanme2",
"type": "object”,
"properties": {
"name": { "type": { "$ref":
}
}
}
}
}

The $ref keyword is only permtted inside the type attribute val ue of

a schema definition,

$r ef
the type of the root object.

3.3.7. Cross-references
In JSON Structure docunents,

schema of this specification

including in type unions.

is NOT permitted in other attributes and MJUST NOT be used inside

the $schema keyword references the neta-
In JSON docunents,

the $scheman keyword

ref erences the schenmn docunent that defines the structure of the JSON

docunent .

identifier. As an identifier,
cache or schema-registry.

The val ue of $schema is a URI.
a resolvable URL to a schena docunent,

but

I deal | y,
it'’s primarily an
it can be used as a | ookup key in a

the URI SHOULD be

The OPTI ONAL [ JSTRUCT- | MPORT] extension specification is the
exception and provides a nechanismfor inporting definitions from

external schemas.

Vast ers
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3.

3.

3.

3.

4.

4. 1.

4. 2.

4. 3.

Type System Rul es
Schema Decl ar ati ons

Every schenma el ement MJST declare a type referring to a primtive,
conpound, or reusable type.

To reference a reusable type, the type attribute MJST be a schema
with a single $ref property resolving to an existing type

decl arati on.

Conpound types SHOULD be declared in the definitions section as
reusabl e types. Inline conmpound types in arrays, maps, unions, or
property definitions MJST NOT be referenced externally.

Primtive and conpound type declarations are confined to this
speci fication.

Defi ned types:

- *JSON Primtives:* string, nunber, boolean, null.

- *Extended Prinmitives:* int32, uint32, int64, uint64, intl128,
uint 128, float, double, decimal, date, datetinme, tine,
duration, uuid, uri, binary, jsonpointer.

- *JSON Conpounds: * object, array.

-  *Extended Conpounds:* map, set, tuple, any, choice.

Reusabl e Types

Reusabl e types MJUST be defined in the definitions section

Each declaration in definitions MJST have a uni que, case-sensitive

name within its namespace. The sane nane MAY appear in different

nanmespaces
Type References
Use $ref to reference types declared in the same document.

$ref MUST be a valid JSON Pointer to an existing type declaration

$ref MAY include a description attribute for additional context.
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3.4.4. Dynamc Structures
* Use the map type for dynam c keyvalue pairs. The object type
requires at |east one property and cannot nodel fully dynamc
properties with additional Properties.
* The values attribute of a map and the itens attribute of an array
or set MJST reference a reusable type, a primtive type, or a
| ocal Iy decl ared conpound type.
3.5. Conposition Rules
This section defines the rules for conposing schemas. Further,
OPTI ONAL conposition rules are defined in the [ JSTRUCT- COWPCSI Tl ON|
ext ensi on specification
3.5.1. Unions
*  Non-discrimnated type unions are fornmed as sets of prinitive
types and type references. It is NOT pernmitted to define a
compound type inline inside a non-discrimnated type union
Di scrimnated unions are forned as a choice (Section 3.2.3.7) type
to which the rules of this section do not apply.

* Atype union is a conposite type reference and not a standal one
compound type and is therefore not naned.

* The JSON node described by a schema with a type union MJST conform
to at least one of the types in the union

* |f the JSON node described by a schema with a type uni on conforns
to nore than one type in the union, the JSON node MJST be
considered to be of the first matching type in the union

*Exanpl es: *

Uni on of a string and a conpound type:

"type": ["string", { "$ref": "#/ Nanmespace/ TypeName" } ]

Union of a string and an int32:

"type": ["string", "int32"]
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A valid union of a string and a nap of strings:
"type": ["string", { "type": "map", "values": { "type": "string" } } ]
An inline definition of a conpound type in a union is NOT pernitted:

"type": ["string", { "type": "object", "properties": { "nane": { "type": "string" }
P
}
3.5.2. Prohibition of Top-Level Unions
* The root of a JSON Structure docunent MJST NOT be an array.
* |f atype union is desired as the type of the root of a document
i nstance, the $root keyword MJST be used to designate a type union
as the root type.
3.6. ldentifier Rules

Al'l property nanmes and type names MUST conformto the regul ar
expression [A-Za-z_][A-Za-z0-9_]*. They MUST begin with a letter or
underscore and MAY contain letters, digits, and underscores. Keys
and type nanes are case-sensitive

If nanes need to contain characters outside of this range, consider
usi ng the [JSTRUCT- ALTNAMES] extension specification to define those.

3.7. Structural Keywords

3.7.1. The type Keyword
Decl ares the type of a schena elenent as a primtive or conpound
type. The type keyword MUST be present in every schena el enment. For
uni ons, the value of type MJST be an array of type references or

primtive type nanes

*Exanpl e*:

"type": "string"
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3.7.2. The properties Keyword
properties defines the properties of an object type.

The properties keyword MJST contain a map of property nanes mapped to
schena definitions.

* Exanpl e*:

{
"type": "object",
"properties": {
"name": { "type": "string" },
"age": { "type": "int32" }
}
}

3.7.3. The required Keyword

required defines the required properties of an object type. The
required keyword MJST only be used in schemas of type object.

The value of the required keyword is a sinple array of property nanes
or an array of arrays of property nanes.

An array of arrays is used to define alternative sets of required
properties. Wen alternative sets are used, exactly one of the sets
MUST match the properties of the object, neaning they are nutually
excl usi ve.

Property names in the required array MJST be present in properties.
Exanpl e:

{
"type": "object",
"properties": {
"name": { "type": "string" },
m ageIl : { m t yF)ell : m i nt 32" }

"}equired": ["nanme"]

}

Exanple with alternative sets:

Vasters Expi res 3 January 2026 [ Page 30]



I nternet-Draft JSON Structure: Core July 2025

Because the name property is required in both sets, the name property
is required in all objects. The fins property is required in the
first set, and the legs property is required in the second set. That
means that an obj ect MJST have either fins or |egs but not both.

{
"type": "object",
"properties": {

"name": { "type": "string" },
"fins": { "type": "int32" },
"legs": { "type": "int32" },
"wings": { "type": "int32" }
} i)
"required": [["nane", "fins"], ["nane", "legs"]]

}
3.7.4. The itens Keyword

Defines the schema for elenents in an array or set type. The val ue
is atype reference or a printive type nane or a locally decl ared

compound type

Exanpl es:
{

"type": "array",
"itens": { "type": { "$ref": "#/ Nanespace/ TypeName" }}

}
{

Iltypell: " array"’

"items": { "type": "string" }
}

3.7.5. The val ues Keyword
Defines the schema for values in a map type.

The val ues keyword MUST reference a reusable type or a primtive type
or a locally declared conpound type.

Exanpl e:
{

"type": "map",

"val ues": { "type": "string" }
}
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3.7.6. The const Keyword

Constrains the values of the JSON node described by the schema to a
single, specific value. The const keyword MJST appear only in
schenas with a prinmitive type, and the instance val ue MJUST natch the
provi ded constant exactly.

* Exanpl e*:

{
"type": "string",
"const": "exanpl e"

}
3.7.7. The enum Keyword

Constrains a schema to natch one of a specific set of values. The
enum keyword MJST appear only in schemas with a primtive type, and
all values in the enumarray MJST match that type. Values MJST be
uni que.

*Exanpl e*:

{
Iltypell: n St ri r1gII.’
"enuni': ["valuel", "value2", "val ue3"]

}

It is NOT pernmitted to use enumin conjunction with a type union in
t ype.

3.7.8. The additional Properties Keyword

addi tional Properties defines whether additional properties are

all owed in an object type and, optionally, what their schema is. The
val ue MUST be a bool ean or a schema. |f set to false, no additiona
properties are allowed. |If provided with a schema, each additiona
property MJST conformto it.

*Exanpl e*:
{ .
"type": "object",
"properties": {
"name": { "type": "string" }
}

"addi tional Properties": fal se
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3.

7

9. The choi ces Keyword

choi ces defines the choices of a choice type. The value MIST be a
map of type names to schemas. Each type nane MUST be unique within
the choi ces map.

The val ue of each type nane MJST be a schema. [Inline conpound types
are permtted.

The choi ces keyword MJST only be used in schemas of type choice
(Section 3.2.3.7).

** Exanpl e*:

{ .
"type": "choice",
"nanme": "MChoice",

"choices": {
"string": { "type": "string" },
"int32": { "type": "int32" }
}
}

3.7.10. The sel ector Keyword

The sel ector keyword defines the nane of the property that acts as
the selector for the type in a choice type. The value of selector
MUST be a string.

The sel ector keyword MJUST only be used in schemas of type choice
(Section 3.2.3.7).

See choice (Section 3.2.3.7) for an exanpl e.

3.7.11. The tuple Keyword

The tupl e keyword defines the order of properties in a tuple type.
The val ue of tuple MUST be an array of strings, where each string is
the nane of a property defined in the properties map. The order of
the strings in the array defines the order of the properties in the
tupl e.

The tupl e keyword MJST only be used in schenas of type tuple
(Section 3.2.3.5).

See tuple (Section 3.2.3.5) for an exanple.
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3.8. Type Annotation Keywords

Type annot ati on keywords provi de additional metadata about the
underlying type. These keywords are used for docunentation and
val idation of additional constraints on types.

3.8.1. The maxLength Keyword

Specifies the maxi mum all owed |l ength for a string. The maxLength
keyword MUST be used only with string types, and the string’ s length
MUST not exceed this val ue.

The purpose of maxLength is to provide a known storage constraint on
the maxi mum length of a string. The value MAY be used for
val i dati on.

*Exanpl e*:

{
"type": "string",
"maxLengt h": 255
}

3.8.2. The precision Keyword

Specifies the total nunber of significant digits for numeric val ues.
The precision keyword is used as an annotation for nunber or decinma
types.

*Exanpl e*:

"type": "decimal",
"precision": 10

}
3.8.3. The scal e Keyword

Speci fies the nunber of digits to the right of the decinmal point for
nuneric values. The scale keyword is used as an annotation for
nunber or decimal types to constrain the fractional part.

*Exanpl e*:

{ .
"type": "decimal",
"scale": 2

}
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3.8.4. The content Encodi ng Keyword

Speci fies the encoding of a binary value. The contentEncoding
keyword i s used as an annotation for bhinary types.

The pernmitted values for contentEncoding are defined in [ RFC4648]:
* base64: The binary value is encoded as a base64 string.
* baseb4url: The binary value is encoded as a base64url string.
* basel6: The binary value is encoded as a basel6 string.
* base32: The binary value is encoded as a base32 string.
* base32hex: The binary value is encoded as a base32hex string.
*Exanpl e*:
{
"type": "binary"

"encodi ng": "base64"

}

3.8.5. The content Conpr essi on Keywor d
Speci fies the conpression algorithmused for a binary value before
encodi ng. The cont ent Conpression keyword is used as an annotation
for binary types
The permitted val ues for content Conpression are:

* gzip: The binary value is conpressed using the gzip algorithm
See [ RFC1952].

* deflate: The binary value is conpressed using the deflate
algorithm See [RFC1951].

* zlib: The binary value is conpressed using the zlib algorithm
See [ RFC1950].

* brotli: The binary value is conpressed using the brotli algorithm
See [ RFC7932].

* Exanpl e*:
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{
"type": "binary"
"encodi ng": "base64",
"conpression": "gzip"
}

3.8.6. The content Medi aType Keyword

Specifies the nmedia type of a binary value. The contentMedi aType
keyword i s used as an annotation for bhinary types.

The val ue of content Medi aType MJUST be a valid nmedia type as defined

in [ RFC6838] .
* Exanpl e*:
{ .
"type": "binary"
"encodi ng": "base64",
"medi aType": "image/ png"
}

3.9. Docunentation Keywords

Docurent ati on keywords provi de descriptive information for schema
el ements. They are OPTI ONAL but RECOMVENDED for clarity.

3.9.1. The description Keyword

Provi des a hunan-readabl e description of a schena elenment. The
description keyword SHOULD be used to docunment any schema el enent.

* Exanpl e*:

{
"type": "string",
"description": "A person’s name"

}
For multi-lingual descriptions, the [ JSTRUCT- ALTNAMES] conpani on
provi des an extension to define several concurrent descriptions in
mul ti pl e | anguages.

3.9.2. The exanpl es Keyword
Provi des exanpl e instance values that conformto the schema. The

exanpl es keyword SHOULD be used to docunent potential instance
val ues.
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*Exanpl e*:

"type": "string",
"exanpl es": ["exanpl el", "exanple2"]

}
3. 10. Ext ensi ons and Add-I ns

The abstract and $extends keywords enabl e controll ed type extension,
supporting basic object-oriented-progranm ng-style inheritance while
not permtting subtype pol ynorphi smwhere a sub-type val ue can be
assigned a base-typed property. This approach avoids validation
compl exi ties and mappi ng i ssues between JSON schemas, progranmm ng
types, and dat abases.

An _extensible type is declared as abstract and serves as a base for
extensions. For exanple, a base type _Address_ MAY be extended by
_Street Address_ and _Post O fi ceBoxAddress_ via $ext ends, but
_Address_ cannot be used directly.

Exanpl e:
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"$schema": "https://json-structure.org/ metal core/ v0/#",
"definitions" : {
"Address": {

"abstract": true,
"type": "object",
"properties": {
"city": { "type": "string" },
"state": { "type": "string" },
"zip": { "type": "string" }
}
I
"Street Address": {
"type": "object",
"$ext ends": "#/definitions/Address”,
"properties": {
"street": { "type": "string" }
}
}

"Post OF f i ceBoxAddress": {
"type": "object”,
"$extends": "#/definitions/Address”,
"properties": {
"poBox": { "type": "string" }
}

}
}
}

A add-in type_is declared as abstract and $extends a specific type
that does not need to be abstract. For exanple, an add-in type
_Deliverylnstructions_ mght be applied to any _Street Address_ types
in a docunent:
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{
"$schema": "https://json-structure.org/ metal core/ v0/#",
"$id": "https://schenas.vasters. conl Addresses",
"$root": "#/ definitions/Street Address",
"$offers": {
"Deliverylnstructions": "#/definitions/Deliverylnstructions"
},
"definitions" : {
"Street Address”: {
"type": "object",
"properties": {
"street": { "type": "string" },
"city": { "type": "string" },
"state": { "type": "string" },
"zip": { "type": "string" }
}
}
"Deliverylnstructions": {
"abstract": true,
"type": "object",
"$extends": "#/ definitions/Street Address",
"properties": {
"instructions": { "type": "string" }
}
}
}
}

Add-in types are options that a docunent author can enable for a
schenma. The definitions of add-in types are not part of the nmain
schema by default, but are injected into the designated schema type
when the docunent author chooses to use them

Add-in types are advertised in the schema docunent through the
$offers keyword, which is a map that defines add-in nanmes for add-in
schenma definitions that exist in the docunent.

Add-ins are applied to a schena by referencing the add-in name in the
$uses keyword that is available only in instance docunents. The
$uses keyword is a set of add-in nanmes that are applied to the schemn
for the docunent.
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{
"$schemn": "https://schenms. vasters. conl Addresses",
"$uses": ["Deliverylnstructions"],
"street": "123 Main St",
"city": "Anytown",
"state": "QA",
"zip": "00001",
"instructions": "Leave at the back door"
}

3.10.1. The abstract Keyword
The abstract keyword declares a type as abstract. This prohibits its
direct use in any type declaration or as the type of a schema
el ement. Abstract types are used as base types for extension via
$extends or as add-in types via $addins.

Abstract types inplicitly pernmt additional properties
(additional Properties is always true).

* *Value*: A boolean (true or false).
*  *Rul es*:

- The abstract keyword MJUST only be used in schemas of type
obj ect and tuple.

- Abstract types MJUST NOT be used as the type of a schema el enent
or referenced via $ref.

- The additional Properties keyword MJST NOT be used on abstract
types (its value is inplicitly true).

- Abstract types MAY extend ot her abstract types via $extends.
3.10.2. The $extends Keyword

The $extends keyword nerges all properties froman abstract base type
into the extending type.

If the type using $extends is marked as abstract and referenced via
$addi ns, the conposite type replaces_the base type in the type
nmodel of the docunent.

*  *Value*: A JSON Pointer to an abstract type.

*  *Rul es*:
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- The $extends keyword MJST only be used in schemas of type
obj ect and tuple.

- The val ue of $extends MJUST be a valid JSON Pointer that points
to an abstract type within the sane docunent.

- The extending type MJUST nerge the abstract type’ s properties
and constraints and MJST NOT redefine any inherited property.

3.10.3. The $offers Keyword
The $offers keyword is used to advertise add-in types that are
avai l abl e for use in a schema docunent. The $offers keyword is a map
of add-in nanes to add-in schema definitions.
* *Value*: A map of add-in nanes to add-in schena definitions.

*  *Rul es*:

- The $offers keyword MIST only be used in the root object of a
schema docunent.

- The value of $offers MJUST be a nap where each key is a string
and each value is a JSON Pointer to an add-in schenmn definition
in the sanme docunent or a set of JSON Pointers to add-in schenm

definitions in the sane docunent. If the value is a set, the
add-in nanme selects all add-in schema definitions at the sane
time.

- The keys in the $offers map MJUST be uni que.
3.10.4. The $uses Keyword
The $uses keyword is used to apply add-in types to a schema _in an
i nstance docunment _ that references the schema. The keyword MAY be
used in a neta-schema that references a parent schena.

*  *Value*: A set of add-in names or JSON Pointers to add-in schemn
definitions in the sane neta-schema docunent.

*  *Rul es*:
-  The $uses keyword MJIST only be used in instance docunents.

- The value of $uses MIST be a set of strings that are either
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0 add-in nanes advertised in the $offers keyword of the schemmn

docunent refer
docunent or

enced by the $schema keyword of the instance

o0 JSON Pointers to add-in schema definitions in the sane neta-
schema docunent.

Reserved Keywords

The foll owi ng keywords are reserved in JSON Structure and MUST NOT be
used as custom annotations or extension keywords:

*

Vast ers

definitions
$ext ends
$id

$r ef

$r oot
$schema
$uses
$offers
abstract
addi ti onal Properties
choi ces
const

def aul t
description
enum
exanpl es

f or mat

itens
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*  maxlLength
*  name

* precision
* properties
* required

* scale

* selector
*  type
* val ues
5. CBOR Type System Mappi ng

CBOR [ RFC8949] is a binary encoding of JSON-l1ike data structures.
The CBOR type systemis a superset of the JSON type system and adds
"binary strings" as its nobst substantial type system extension

O herwise, CBOR is structurally conpatible with JSON

JSON Structure MAY be used to describe CBOR-encoded data structures.
For encoding CBOR data structures, the data structure is first mapped
to a JSON type nodel as described in this specification, with the
exception that the Section 3.2.2.1 prinmtive type is preserved as a
byte array. The resulting mapping is converted into CBOR per the
rules spelled out in Section 6.2 of [RFC8949].

The decoding process is the reverse of the encoding process. The
CBOR- encoded data structure is first decoded into a JSON type nodel
and then the JSON type nodel is validated against the JSON Structure
schena, with binary types validated as byte arrays.

6. Media Type

The nedia type for JSON Structure docunents is application/json-
structure.

It is RECOWENDED to append the structured syntax suffix +json to
i ndi cate unanbi guously that the content is a JSON docunent, if the
docunent is a JSON document. In spite of this specification being
focused on JSON, the JSON Structure docunents MAY be encoded using
other serialization formats that can represent the sane data
structure, such as CBOR [ RFC8949].
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* Type name: application
* Subtype nane: json-structure
* Required paraneters: none
* (Optional paraneters: none
* Encodi ng consi derations: binary
* Security considerations: see Section 8
* |Interoperability considerations: none
* Published specification: this docunent
* Applications that use this nedia type: none
* Fragnment identifier considerations: none
* Additional information: none

7. Media Type Paraneters
Wil e the media type application/json-structure does not have any
paraneters, this specification defines a paraneter applicable to al
JSON document s.

7.1. schema Paraneter
The schema parameter is used to reference a JSON Structure docunent
that defines the structure of the JSON document. The val ue of the
schema paraneter MJUST be a URI that references and ideally resol ves
to a JSON Structure docunent.
The schema paraneter MAY be used in conjunction with the application/
json nedia type or the +json structured syntax suffix or any other
medi a type that is known to be encoded as JSON
Exanpl e using the HTTP Content-Type header:

Cont ent - Type: application/json; schema="https://schemas. vasters. com TypeNane
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8.

10.

10.

Security Considerations

JSON Structure docunents are self-contained and MUST NOT al | ow
external references except for the $schema and $addi ns keywords.

I mpl ement ati ons MUST ensure that all $ref pointers resolve within the
sanme docunent to elimnate security vulnerabilities related to

ext ernal schema incl usion.

| ANA Consi der ations

| ANA shall be requested to register the nedia type application/json-
structure as defined in this specification in the "Mdia Types"
registry.

| ANA shall be requested to register the paraneter schema for the
application/json nedia type in the "Media Type Structured Syntax
Suf fi xes" registry.
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