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1
Decision/action requested

Approve the pCR
2
References

None.
3
Rationale

This contribution proposes detailed JSON schema and YANG mapping rules.
The appropriate TS for this material needs to be idfentified by the group. One possibility is to add it to TS 32.160.
4
Detailed proposal
	1st modified section


General rules
JSON
YANG

Mappings
A Concrete class
A.1 JSON

Managed object instances of the same class are represented as a single name/value pair. The name is the class name and the value is a JSON array. The items of the JSON array are JSON objects. Each JSON object carries an instance representation.

	JSON schema
	JSON document example

	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "type": "object",

        "properties": {}

      }

    }

  }

}
	{

  "classA": [

    {},

    {},

    {}

  ]

}


When the class represents the root of the containment tree only one array item is allowed. The root class shall therefore have always the "minItems" and "maxItems" keywords present and the values equal to "1".

	JSON schema
	JSON document example

	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "minItems": 1,

      "maxItems": 1,

      "items": {

        "type": "object",

        "properties": {}

      }

    }

  }

}
	{

  "classA": [

    {}

  ]

}


A.2 YANG
A concrete class shall be modeled with the "list" statement. The argument of the "list" statement shall be the class name of the concrete class.
	YANG description
	XML encoding
	JSON encoding

	list ClassA {}
	<classA>

</classA>
<classA>

</classA>
<classA>

</classA>
	{

  "classA": [

    {},

    {},

    {}

  ]

}


B Abstract class

B1 JSON
Abstract classes shall be defined in the "definitions" object.

	JSON schema
	JSON document example

	{

  "definitions": {

    "abstractClassA": {

      "type": "object",

      "properties": {}

    }

  },

  "type": "object",

  "properties": {

    "classA": {

      "$ref": "#/definitions/abstractClassA"

    }

  }

}
	{

  "classA": {}

}


	JSON schema
	JSON document example

	{

  "definitions": {

    "abstractClassA": {

      "type": "object",

      "properties": {}

    }

  },

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "$ref": "#/definitions/abstractClassA"

      }

    }

  }

}
	{

  "classA": [

    {},

    {},

    {}

  ]

}


B2 YANG

C Class naming attribute

C1 JSON

The naming attribute is mapped to a required property of a class object.
	JSON schema
	JSON document example

	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "minItems": 1,

      "maxItems": 1,

      "items": {

        "type": "object",

        "required": [

          "id"

        ],

        "properties": {

          "id": {

            "type": "string"

          }

        }

      }

    }

  }

}
	{

  "classA": [

    {

      "id": "1"

    },

    {

      "id": "2"

    },

    {

      "id": "3"

    }

  ]

}


C2 YANG
The naming attribute of a manged object shall be modeled with the "leaf" statement and the "key" statement. The argument of the "leaf" statement shall be equal to the naming attribute name (check this sentence). The type of the leaf shall be "string". The value of the key statement shall be equal to the naming attribute name.
	YANG description
	XML encoding
	JSON encoding

	list ClassA {

  key "id";

  leaf id {

    type string;

    mandatory true;

  }

}
	<classA>
  <id>1</id>
</classA>
<classA>
  <id>2</id>
</classA>
<classA>
  <id>3</id>
</classA>
	  "classA": [

    {

      "id": "1"

    },

    {

      "id": "2"

    },

    {

      "id": "3"

    }

  ]

}


D Class attributes

D1 JSON
Class attributes shall be carried in an "attributes" object.
	JSON schema
	JSON document example

	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "type": "object",

        "required": [

          "id"

        ],

        "properties": {

          "id": {

            "type": "string"

          },

          "attributes": {

            "type": "object"

          }

        }

      }

    }

  }

}
	{

  "classA": [

    {

      "id": "1",

      "attributes": {}

    },

    {

      "id": "2",

      "attributes": {}

    },

    {

      "id": "2",

      "attributes": {}

    }

  ]

}


The class attributes are name/value pairs (properties) of the "attribures" object.
D2 YANG

	YANG description
	XML encoding
	JSON encoding

	list ClassA {

  key "id";

  leaf id {

    type string;

    mandatory true;

  }

}
	<classA>
  <id>1</id>

  <attributes>
  </attributes>
</classA>
<classA>
  <id>2</id>
  <attributes>
  </attributes>
</classA>
<classA>
  <id>3</id>
  <attributes>
  </attributes>
</classA>
	{

  "classA": [

    {

      "id": "1",

      "attributes": {}
    },

    {

      "id": "2",
      "attributes": {}
    },
    {

      "id": "3",
      "attributes": {}
    }

  ]

}


E Name containment
E1 JSON
Contained object classes are inserted after the "attribures" object as name/array pair. The name is the class name. Cardinality is specified using the "minItems" and "maxItems" keywords. If the number of items is unbounded (cardinality "*") the "maxItems" keyword shall be omitted.
The contained class shall not be listed as required property. This allows omitting the contained class completely in a JSON document instead of having an empty array.
	JSON schema
	JSON document example

	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "type": "object",

        "required": [

          "id"

        ],

        "properties": {

          "id": {

            "type": "string"

          },

          "attributes": {

            "type": "object"

          },

          "classB": {

            "type": "array",

            "minItems": 1,

            "maxItems": 1000,

            "items": {

              "type": "object",

              "required": [

                "id"

              ],

              "properties": {

                "id": {

                  "type": "string"

                },

                "attributes": {

                  "type": "object"

                }

              }

            }

          }

        }

      }

    }

  }

}
	{

  "classA": [

    {

      "id": "1",

      "attributes": {},

      "classB": [

        {

          "id": "a",

          "attributes": {}

        },

        {

          "id": "b",

          "attributes": {}

        }

      ]

    },

    {

      "id": "2",

      "attributes": {},
      "classB": [

        {

          "id": "a",

          "attributes": {}

        },

        {

          "id": "b",

          "attributes": {}

        },

        {

          "id": "c",

          "attributes": {}

        }

      ]

    },

    {

      "id": "2",

      "attributes": {},
    }

  ]

}


E2 YANG

F Inheritance

F1 JSON

JSON schema does not have the concept of inheritance. Inheritance shall be emulated by the composition of schemas with the "allOf" keyword. 
	JSON schema
	JSON document example

	{

  "definitions": {

    "top": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        }

      }

    }

  },

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "allOf": [

          {

          "$ref": "#/definitions/top"
          },

          {

            "type": "object",

            "properties": {

              "attributes": {

                "type": "object"

              }

            }

          }

        ]

      }

    }

  }

}
	{

  "classA": [

    {

      "id": "1",

      "attributes": {}

    },

    {

      "id": "2",

      "attributes": {}

    },

    {

      "id": "2",

      "attributes": {}

    }

  ]

}


F2 YANG

G Vendor specific extensions

Inheritance and/or vendor-specific data containers?
G1 JSON
G2 YANG

H Attribute support qualifier

H1 JSON

No special consideration is required for optional attributes in JSON schema. By default, the properties defined by the "properties" keyword are not required.
Mandatory attributes shall be listed as array items in the value of the "required" keyword.
	JSON schema
	JSON document example

	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "type": "object",

        "required": [

          "id"

        ],

        "properties": {

          "id": {

            "type": "string"

          }

        }

      }

    }

  }

}
	{

  "classA": [

    {

      "id": "1"

    },

    {

      "id": "2"

    },

    {

      "id": "3"

    }

  ]

}


H2 YANG
I Attribute properties

Attribute properties are defined in TS 32.156.
I1 JSON

	multiplicity
	Defines the number of values the attribute can simultaneously have. See subclause 7.3.44 of [2]; inherited from StructuralFeature.
	See 5.2.8 Default is 1


Attributes of some scalar type with multiplicity equal to "1" are mapped to a name/value pair where the value is a numer, a string or one of the literal names false, null or true.

Attributes of some scalar type with nultiplicity bigger than "1" are mapped to a name/value pair where the value is an array, and the items are a numer or a string.
Attributes of some structured type with multiplicity equal to "1" are mapped to a name/value pair where the value is an object. The object describes the structured type.
Attributes of some structured type with multiplicity equal to "1" are mapped to a name/value pair where the value is an array, and the items are objects describing the structured type.

	isUnique
	For a multi-valued multiplicity, this specifies if the values of this attribute instance are unique (i.e., no duplicate attribute values). See subclause 7.3.44 and its Table 7.1 of [2].
	True (default), False




Uniqueness of the items in an array is ensured with setting the "uniqueItems" keyword to true.
{

  "properties": {

    "flower": {

      "type": "array",

      "uniqueItems": true,
      "items": {

        "type": "string"

      }
    }

  }

}

	isOrdered
	For a multi-valued multiplicity; this specifies if the values of this attribute instance are sequentially ordered. See subclause 7.3.44 and its Table 7.1 of [2].
	True, False (default)




A specific order of array items cannot be enforced in JSON schema.

	defaultValue
	Identifies a value at specification time that is used at object creation time under conditions defined in Annex B.
	No value (default) or a value that is dependent on allowedValues


A default value shall be specified using the "default" keyword.
{

  "properties": {

    "flower": {

      "type": "string",

      "default": "tulip"
    }

  }

}

	isNullable
	Identifies if an attribute can carry no information. The implied meaning of carrying “no information” is context sensitive and is not defined in this Model Repertoire.
	True, False (default)


JSON schema has the "null" type. The only allowed value is "null". No other values are allowed. For this reason, the "null" type cannot be used for mapping "isNullable" semantics. This shortcoming is addressed in OpenAPI 3.0 by introducing the "nullable" keyword to specify that the value may be "null", but may have other values of the specified type as well.

{

  "properties": {

    "flower": {

      "type": "string",

      "isNullable": true
    }

  }

}

	isInvariant
	Attribute value is set at object creation time and cannot be changed under the conditions specified in Annex B.
	True, False (default)


JSON schema has no keywords for implementing the "isInvariant" concept. However, the "readOnly" keyword shall be present and set to true, thereby ensuring the property can be read but not written to. 
In case the property shall be set always to the same value at object creation time the "const" keyword shall be used.

{

  "properties": {

    "flower": {

      "const": "tulip"

    }

  }

}

Note the "const" keyword is not supported in OpenAPI 3.0. The same semantics can be expressed using "enum" with a single item only. 
{

  "properties": {

    "flower": {

      "type": "string",

      "enum": [

        "tulip"

      ]

    }

  }

}
	isReadable
	Specifies that this attribute can be read by the manager.
	True (default), False


The "isReadable" attribute property shall be expressed using the "isReadable" keyword with the value set to "true".
{

  "properties": {

    "flower": {

      "type": "string",

      "isReadable": true
    }

  }

}

	isWritable
	Specifies that this attribute can be written by the manager under the conditions specified in Annex B.
	True, False (default)


The "isWritable" attribute property shall be expressed using the "isWritable" keyword with the value set to "true".

{

  "properties": {

    "flower": {

      "type": "string",

      "isWritable": true
    }

  }

}

	isNotifyable
	Identifies if a notification shall be sent in case of a value change (see Note 1, Note 2).
	True (default), False


JSON schema has no keywords for implementing the "isNotifyable" semantics.

J Specific data types

date
date-time

uri

ipv4

ipv6

Specification structure

A1 JSON

Class definitions shall be placed in the "definitions" object. These definitions shall include the "id" property and the "attributes" property. No contained classes shall be included here as additional property. The key for the class definition object shall be the class name appended by the string "base", for example, with the class name "classA" the key is "classAbase".
When the object for the class representation itself is specified, the class definition shall be referenced using the "ref" keyword. When other classes are contained as well, they shall be added using the "allOf" keyword with two items in the array value. The first item is the JSON schema object with the base class definition. The second item is the JSON schema with the definition of the contained class.
	JSON schema
	JSON document example

	{

  "definitions": {

    "classAbase": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        },

        "attributes": {

          "type": "object"

        }

      }

    },

    "classBbase": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        },

        "attributes": {

          "type": "object"

        }

      }

    }

  },

  "type": "object",

  "properties": {

    "classA": {

      "type": "array",

      "items": {

        "allOf": [

          {

            "$ref": "#/definitions/classAbase"

          },

          {

            "type": "object",

            "properties": {

              "classB": {

                "type": "array",

                "items": {

                  "$ref": "#/definitions/classBbase"

                }

              }

            }

          }

        ]

      }

    }

  }

}
	{

  "classA": [

    {

      "id": "1",

      "attributes": {},

      "classB": [

        {

          "id": "a",

          "attributes": {}

        },

        {

          "id": "b",

          "attributes": {}

        }

      ]

    },

    {

      "id": "2",

      "attributes": {},

      "classB": [

        {

          "id": "a",

          "attributes": {}

        },

        {

          "id": "b",

          "attributes": {}

        },

        {

          "id": "c",

          "attributes": {}

        }

      ]

    },

    {

      "id": "2",

      "attributes": {},

    }

  ]

}


	End of 1st modified section


