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* * * First Change * * * *
[bookmark: _Toc51859784][bookmark: _Toc51853111][bookmark: _Toc44849469][bookmark: _Toc35976012][bookmark: _Toc35971763][bookmark: _Toc27751677][bookmark: _Toc19702516][bookmark: _Toc90122126]5.3.9	Structured data types
For a structured data type, as defined in clause 5.2.4.2, the OpenAPI Specification [4] file shall contain a definition in the components/schemas clause defining a schema with the name of the structured data type as key.
The schema shall contain:
-	"type: object";
-	"description: <description>", where <description> is the description of the data type in the table defining the structured data type. The "description" attribute should be provided for all data types, specially if they are frequently reused from the same or other OpenAPI specification files; the "description" attribute shall always be provided for data types defined as maps, with a clear indication of the values (strings) used as key of the map.
-	if any attributes in the structured data type are marked as mandatory, a "required" keyword listing those attributes; and
-	a "properties" keyword containing for each attribute in the structured data type an entry with the attribute name as key and:
1.	if the data type is "<type>":
a.	if the data type of the attribute is "string", "number", "integer", or "boolean";
i)	a type definition using that data type as value ("type: <data type>"); and
ii)	optionally "description: <description>", where <description> is the description of the attribute in the table defining the structured data type; or
b.	otherwise a reference to the data type schema for the data type <data type> of the attribute, i.e. "$ref: '#/components/schemas/<data type>'" if that data type schema is contained in the same OpenAPI specification file and "$ref: '<filename>#/components/schemas/<data type>'" if that data type schema is contained in file <filename> in the same directory on the same server;
2.	if the data type is "array(<type>)":
a.	a type definition "type: array";
b.	an "items:" definition containing:
i).	if the data type of the attribute is "string", "number", "integer", or "boolean", a type definition using that data type as value ("type: <data type>"); or
ii).	otherwise a reference to the data type schema for the data type <data type> of the attribute, i.e. "$ref: '#/components/schemas/<data type>'" if that data type schema is contained in the same OpenAPI specification file and "$ref: '<filename>#/components/schemas/<data type>'" if that data type schema is contained in file <filename> in the same directory on the same server;
c.	if the cardinality contained an integer value <m> as lower boundary, "minItems: <m>"; and
d.	if the cardinality contained an integer value <n> as upper boundary, "maxItems: <n>"; and
e.	optionally "description: <description>", where <description> is the description of the attribute in the table defining the structured data type;
3.	if the data type is "map(<type>)":
a.	a type definition "type: object"; and
b.	an "additionalProperties:" definition containing:
i).	if the data type of the attribute is "string", "number", "integer", or "boolean", a type definition using that data type as value ("type: <data type>"); or
ii).	otherwise a reference to the data type schema for the data type <data type> of the attribute, i.e. "$ref: '#/components/schemas/<data type>'" if that data type schema is contained in the same OpenAPI specification file and "$ref: '<filename>#/components/schemas/<data type>'" if that data type schema is contained in file <filename> in the same directory on the same server;
c.	if the cardinality contained an integer value <m> as lower boundary, "minProperties: <m>"; and
d.	if the cardinality contained an integer value <n> as upper boundary, "maxProperties: <n>"; and
e.	"description: <description>", where <description> is the description of the attribute in the table defining the structured data type; the "description" attribute shall always be provided for attributes defined as maps, with a clear indication of the values (strings) used as key of the map.
NOTE:	An omission of the "minProperties", and "maxProperties" keywords indicates that no lower or upper boundaries respectively, for the number of properties in an object are defined. An omission of the "minItems", and "maxItems" keywords indicates that no lower or upper boundaries, respectively, for the number of items in an array are defined.
4.	if the data type is "Any Type":
a.	if no properties to be defined, a pair of curly braces after the attribute name key "<attribute name>: {}", which is shorthand syntax for an arbitrary-type schema; or
b.	at least one of the following properties:
i)	if null value is allowed, "nullable: true"; or
ii).	"description: <description>", where <description> is the description of the attribute in the table defining the structured data type.
In OpenAPI 3.0.0, the '$ref' keyword must be the only attribute of the JSON object. Therefore it is not allowed to use e.g. a "description" attribute along with the '$ref' keyword. However, if it is deemed necessary, a "description" attribute can be added before or after the '$ref' keyword as a comment, i.e. by adding a comment sign '#' in front of the "desctiption" field.
Example:
Table 5.3.9-1: Definition of type ExampleStructuredType
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	exSimple
	ExSimple
	M
	1
	exSimple attribute description
	

	exArrayElements
	array(string)
	O
	0..10
	exArrayElements attribute description
	

	exMapElements
	map(ExStructure)
	M
	1..N
	exMapElements attribute description
	

	exNestedArray
	array(map(string))
	M
	0..N(1..M)
	exNestedArray attribute description
	

	exNestedMap
	map(array(string))
	O
	1..N(2..M)
	exNestedMap attribute description
	

	exAnyTypeNullableElement
	Any Type
	O
	0..1
	exAnyTypeNullableElement attribute description
	

	exAnyTypeNoDescription
	Any Type
	O
	0..1
	n/a
	



The data structure in table 5.3.9-1 is described in an OpenAPI specification file as follows:
components:
  schemas:
    ExampleStructuredType:
      type: object
      description: ExampleStructuredType data type description
      required:
        - exSimple
        - exMapElements
      properties:
        exSimple:
          $ref: '#/components/schemas/ExSimple'
        exArrayElements:
          type: array
          items:
            type: string
          minItems: 0
          maxItems: 10
          description: exArrayElements attribute description
        exMapElements:
          type: object
          additionalProperties:
            $ref: '#/components/schemas/ExStructure'
          minProperties: 1
          description: exMapElements attribute description, indicating values of the map keys
        exNestedArray:
          type: array
          items:
            type: object
            additionalProperties:
              type: string
            minProperties: 1
          description: exNestedArray attribute description
        exNestedMap:
          type: object
          additionalProperties:
            type: array
            items:
              type: string
            minItems: 2
          minProperties: 1
          description: exNestedMap attribute description
        exAnyTypeNullableElement:
          nullable: true
          description: exAnyTypeNullableElement attribute description
        exAnyTypeNoDescription: {}

* * * Next Change * * * *
<Proposed change in revision marks>

* * * Next Change * * * *
<Proposed change in revision marks>

* * * End of Changes * * * *


