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1
Decision/action requested

It is proposed to discuss the proposal and agrre on the way forward so that CRs can be produced.
2
References

None.
3
Rationale

Style guides for YANG and JSON are currently being specified. A style guide for XML file format definitions (used for bulk configuration management) exists for quite some time. These style guides provide design rules for mapping stage 2 to stage 3 and should answer questions like:
· How is a managed object represented in stage 3?

· How are attributes represented in stage 3?

· How is name containment represented in stage 3?
· How should the total stage 3 specification be structured into modules?

The stage 3 definitions of stage 2 artifacts should be designed in a way to make look XML, YANG and JSON definitions look similar.
This contribution is proposed to be a living document where the guidelines for XML, YANG and JSON are put side by side. It can be decided later if the collected material is moved to a permanent home in some TR/TS.
4
Detailed proposal
4.1
XML style guide
A class instance shall be represented by an "element" element named like the class name.

In the following example the class name is "classA".

	<classA>

</classA>
	<element name="classA">




The attributes of the managed object class shall be contained in an "element" element named "attributes". In case no attributes are present the element may be omitted.
	<classA>

  <attributes>

  </attributes>

</classA>
	<element name="classA">

  <complexType>

    <element name="attributes" minOccurs="0">

    </element>

  </complexType>

</element>


The attributes of the managed object shall be mapped to an "element" element named like the attribute name. Optinal attributes shall be specified with the XML"minOccurs" attribute set to zero. The type of the attribute shall be specified with the XML "type" attribute.
The following example has the attributes named "attrA1" and "attrA2". The attribute "attrA2" is optional. Both attributes are of type "string".
	<classA>

  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

</classA>
	<element name="classA">

  <complexType>

    <element name="attributes" minOccurs="0">

      <complexType>

        <all>

          <element name="attrA1" type="string"/>

          <element name="attrA2" type="integer" minOccurs="0"/>

        </all>

      </complexType>

    </element>

  </complexType>

</element>


The "id" attribute of the class is mapped to a mandatory XML attribute of the XML "element" element with the class name, and not to an attribute inside the "attributes" element like all other attributes of the managed object class.
The following example has an "id" value of "1".

	<classA id=1>

  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

</classA>
	<element name="classA">

  <complexType>

    <element name="attributes" minOccurs="0">

      <complexType>

        <all>

          <element name="attrA1" type="string"/>

          <element name="attrA2" type="integer" minOccurs="0"/>

        </all>

      </complexType>

    </element>

    <attribute name="id" type="string" use="required"/>

  </complexType>

</element>


Child classes name contained under a parent class are respresented in XML like the parent class. The corresponding element ist at the same level as the "attributes" element of the parent class.
The following example has the classes "classB" and "classC" name contained under "classA". These classes are defined elsewhere and just referenced.
	<classA id=1>

  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

  <classB id=1>

    <attrB1>valueB11</attrB1>

  </classB>

  <classB id=2>

    <attrB1>valueB12</attrB1>

  </classC id=1>

    <attrC1>valueC11</attrC1>

    <attrC2>valueC21</attrC2>

  </classC>

</classA>
	<element name="classA">

  <complexType>

    <sequence>
      <element name="attributes" minOccurs="0">
        <complexType>

          <all>

            <element name="attrA1" type="string"/>

            <element name="attrA2" type="integer" minOccurs="0"/>

          </all>

        </complexType>

      </element>
      <choice minOccurs="0" maxOccurs="unbounded">

         <element ref="classB"/>

         <element ref="ClassC"/>

       </choice>

    </sequence>
    <attribute name="id" type="string" use="required"/>

  </complexType>

</element>


Instead of defining the "id" attribute of the managed object class inline it is also possible to define an abstract "top” class from which each concrete class can inherit from.
	<classA id=1>

  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

  <classB id=1>

    <attrB1>valueB11</attrB1>

  </classB>

  <classB id=2>

    <attrB1>valueB12</attrB1>

  </classC id=1>

    <attrC1>valueC11</attrC1>

    <attrC2>valueC21</attrC2>

  </classC>

</classA>
	<complexType name="top">

  <attribute name="id" type="string" use="required"/>

</complexType>

<element name="classA">

  <complexType>

    <complexContent>

      <extension base="top">

        <sequence>

          <element name="attributes" minOccurs="0">

            <complexType>

              <all>

                <element name="attrA1" type="string"/>

                <element name="attrA2" type="integer" minOccurs="0"/>

              </all>

            </complexType>

          </element>

          <choice minOccurs="0" maxOccurs="unbounded">

            <element ref="classB"/>

            <element ref="classC"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

</element>




4.2
JSON style guide
The top-level class is represented by a key value pair within the top-level object with the key being the name of the class.
	{

  "classA": {
  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

    }

  }

}


The manged object attributes are mapped into an "attributes" object.
	{

  "classA": {

    "attributes": {

    }

  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

      "properties": {
        "attributes": {

          "type": "object"

        }

      }

    }

  }

}


The following example has the attributes named "attrA1" and "attrA2". The attribute "attrA1" is mandatory and "attrA2" is optional. Attribute attrA1" is of type "string" and attribute "attrA2" of type "integer".

	{

  "classA": {

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123
    }

  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

      "properties": {

        "attributes": {

          "type": "object",

          "required": [

            "attrA1"

          ],

          "properties": {

            "attrA1": {

              "type": "string"

            },

            "attrA2": {

              "type": "integer"

            }

          }

        }

      }

    }

  }

}


The (mandatory) "id" attribute of the class is mapped to a key value pair of the class object.
	{

  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123
    }

  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        },

        "attributes": {

          "type": "object",

          "required": [

            "attrA1"

          ],
          "properties": {

            "attrA1": {

              "type": "string"

            },

            "attrA2": {

              "type": "integer"

            }

          }
        }

      }

    }

  }

}


A child classes name contained under a parent class is respresented as a key value pair with the key being the class name and the value being an array with each item (of type object) representing a managed object instance of that class.
	{
  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123

    },

    "classB": [

      {

        "id": "1",

        "attributes": {

          "attrB1": "stringB11"

        }

      },

      {

        "id": "2",

        "attributes": {

          "attrB1": "stringB12"

        }

      }

    ],

    "classC": [

      {

        "id": "1",

        "attributes": {

          "attrC1": "stringC11"

        }

      }

    ]

  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        },

        "attributes": {

          "type": "object",

          "required": [

            "attrA1"

          ],

          "properties": {

            "attrA1": {

              "type": "string"

            },

            "attrA2": {

              "type": "integer"

            }

          }

        },

        "classB": {

          "type": "array",

          "items": {

            "type": "object",

            "required": [

              "id"

            ],

            "properties": {

              "id": {

                "type": "string"

              },

              "attributes": {

                "type": "object",

                "properties": {

                  "attrB1": {

                    "type": "string"

                  }

                }

              }

            }

          }

        },

        "classC": {

          "type": "array",

          "items": {

            "type": "object",

            "required": [

              "id"

            ],

            "properties": {

              "id": {

                "type": "string"

              },

              "attributes": {

                "type": "object",

                "properties": {

                  "attrC1": {

                    "type": "string"

                  }

                }

              }

            }

          }

        }

      }

    }

  }

}


The contained objects may be encapsulated also in a dedicated key value pair.
	{

  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123

    },

    "containedObjects": {

      "classB": [

        {

          "id": "1",

          "attributes": {

            "attrB1": "stringB11"

          }

        },

        {

          "id": "2",

          "attributes": {

            "attrB1": "stringB12"

          }

        }

      ],

      "classC": [

        {

          "id": "1",

          "attributes": {

            "attrC1": "stringC11"

          }

        }

      ]

    }

  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        },

        "attributes": {

          "type": "object",

          "properties": {

            "attrA1": {

              "type": "string"

            },

            "attrA2": {

              "type": "integer"

            }

          },

          "required": [

            "attrA1"

          ]

        },

        "containedObjects": {

          "type": "object",

          "properties": {

            "classB": {

              "type": "array",

              "items": {

                "type": "object",

                "required": [

                  "id"

                ],

                "properties": {

                  "id": {

                    "type": "string"

                  },

                  "attributes": {

                    "type": "object",

                    "properties": {

                      "attrB1": {

                        "type": "string"

                      }

                    }

                  }

                }

              }

            },

            "classC": {

              "type": "array",

              "items": {

                "type": "object",

                "required": [

                  "id"

                ],

                "properties": {

                  "id": {

                    "type": "string"

                  },

                  "attributes": {

                    "type": "object",

                    "properties": {

                      "attrC1": {

                        "type": "string"

                      }

                    }

                  }

                }

              }

            }

          }

        }

      }

    }

  }

}


The schema for the contained classes may be also referenced.
	{

  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123

    },

    "classB": [

      {

        "id": "1",

        "attributes": {

          "attrB1": "stringB11"

        }

      },

      {

        "id": "2",

        "attributes": {

          "attrB1": "stringB12"

        }

      }

    ],

    "classC": [

      {

        "id": "1",

        "attributes": {

          "attrC1": "stringC11"

        }

      }

    ]

  }

}
	{

  "definitions": {

    "classB": {

      "type": "array",

      "items": {

        "type": "object",

        "required": [

          "id"

        ],

        "properties": {

          "id": {

            "type": "string"

          },

          "attributes": {

            "type": "object",

            "properties": {

              "attrB1": {

                "type": "string"

              }

            }

          }
        }

      }

    },

    "classC": {

      "type": "array",

      "items": {

        "type": "object",

        "required": [

          "id"

        ],

        "properties": {

          "id": {

            "type": "string"

          },

          "attributes": {

            "type": "object",

            "properties": {

              "attrC1": {

                "type": "string"

              }

            }

          }

        }

      }

    }

  },

  "type": "object",

  "properties": {

    "classA": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        },

        "attributes": {

          "type": "object",

          "required": [

            "attrA1"

          ],

          "properties": {

            "attrA1": {

              "type": "string"

            },

            "attrA2": {

              "type": "integer"

            }

          }

        },

        "classB": {

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

        "classC": {

          "$ref": "#/definitions/classC"
        }

      }

    }

  }

}


The attributes of the managed object top can be separated into a dedicated object
	{

  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123
    }

  }

}
	{

  "type": "object",

  "properties": {

    "classA": {

      "allOf": [

        {

          "type": "object",

          "required": [

            "id"

          ],

          "properties": {

            "id": {

              "type": "string"

            }

          }

        },
        {

          "type": "object",

          "properties": {

            "attributes": {

              "type": "object",

              "required": [

                "attrA1"

              ],

              "properties": {

                "attrA1": {

                  "type": "string"

                },

                "attrA2": {

                  "type": "integer"

                }

              }

            }

          }

        }
      ]

    }

  }

}


Since the "Top" object can be reused many times it should be declared in a reusable manner and referenced.
	{

  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123
    }

  }

}
	{

  "definitions": {

    "top": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        }

      }

    }
  },

  "type": "object",

  "properties": {

    "classA": {

      "allOf": [

        {

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

        },
        {

          "type": "object",

          "properties": {

            "attributes": {

              "type": "object",

              "required": [

                "attrA1"

              ],

              "properties": {

                "attrA1": {

                  "type": "string"

                },

                "attrA2": {

                  "type": "integer"

                }

              }

            }

          }

        }
      ]

    }
  }

}


Now, putting it all together.
	{

  "classA": {

    "id": "1",

    "attributes": {

      "attrA1": "stringA1",

      "attrA2": 123

    },

    "classB": [

      {

        "id": "1",

        "attributes": {

          "attrB1": "stringB11"

        }

      },

      {

        "id": "2",

        "attributes": {

          "attrB1": "stringB12"

        }

      }

    ],

    "classC": [

      {

        "id": "1",

        "attributes": {

          "attrC1": "stringC11"

        }

      }

    ]

  }

}
	{

  "definitions": {

    "top": {

      "type": "object",

      "required": [

        "id"

      ],

      "properties": {

        "id": {

          "type": "string"

        }

      }

    },

    "classB": {

      "type": "array",

      "items": {

        "allOf": [

          {

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

          },

          {

            "type": "object",

            "properties": {

              "attributes": {

                "type": "object",

                "properties": {

                  "attrB1": {

                    "type": "string"

                  }

                }

              }

            }

          }

        ]

      }

    },

    "classC": {

      "type": "array",

      "items": {

        "allOf": [

          {

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

          },

          {

            "type": "object",

            "properties": {

              "attributes": {

                "type": "object",

                "properties": {

                  "attrC1": {

                    "type": "string"

                  }

                }

              }

            }

          }

        ]

      }

    }

  },

  "type": "object",

  "properties": {

    "classA": {

      "allOf": [

        {

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

        },

        {

          "type": "object",

          "properties": {

            "attributes": {

              "type": "object",

              "required": [

                "attrA1"

              ],

              "properties": {

                "attrA1": {

                  "type": "string"

                },

                "attrA2": {

                  "type": "integer"

                }

              }

            }

          }

        },

        {

          "classB": {

            "$ref": "#/definitions/classB"

          }

        },

        {

          "classC": {

            "$ref": "#/definitions/classC"

          }

        }

      ]

    }

  }

}


4.3
YANG style guide

Top-level node
	<classA>

</classA>
	container ClassA {
}


Addition of a container for the attributes
	<classA>
  <attributes>
  </attributes>
</classA>
	container ClassA {

  container attributes {

  }

}


Adding some attributes

	<classA>

  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

</classA>
	container ClassA {

  container attributes {

    leaf attrA1 {

      type string;

      mandatory true;

    leaf attrA2 {

      type int32;

    }

  }

}


The leaf-list" statement needs to be used when the managed object attribute is a simple type.

The "leaf-list" statement needs to be used when the managed object attribute is an array of a simple type.
The "conainer" statement needs to be used when the managed object attribute is a structured type.

Adding the "id" attribute as well 
	<classA>
  <id>1</id>
  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

</classA>
	container ClassA {

  key "id";

  leaf id {

    type string;

    mandatory true;

  container attributes {

    leaf attrA1 {

      type string;

      mandatory true;

    leaf attrA2 {

      type int32;

    }

  }

}


Adding contained classes
	<classA>
  <id>1</id>
  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

  <classB id=1>

    <attrB1>valueB11</attrB1>

  </classB>

  <classB id=2>

    <attrB1>valueB12</attrB1>

  </classC id=1>

    <attrC1>valueC11</attrC1>

    <attrC2>valueC21</attrC2>

  </classC>

</classA>
	container ClassA {

  key "id";

  leaf id {

    type string;

    mandatory true;

  container attributes {

    leaf attrA1 {

      type string;

      mandatory true;

    leaf attrA2 {

      type int32;

    }

  }

  list classB {
    key "id";

    leaf id {

      type string;

      mandatory true;

    leaf attrB1 {

      type string;

    }

  }

  list classC {

    key "id";

    leaf id {

      type string;

      mandatory true;

    leaf attrC1 {

      type string;

    }

    leaf attrC2 {

      type string;

    }

  }

}


Referencing the contained classes with the "grouping" and "uses" statements

	<classA>
  <id>1</id>
  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

  <classB id=1>

    <attrB1>valueB11</attrB1>

  </classB>

  <classB id=2>

    <attrB1>valueB12</attrB1>

  </classC id=1>

    <attrC1>valueC11</attrC1>

    <attrC2>valueC21</attrC2>

  </classC>

</classA>
	grouping classB {

  leaf id {

    type string;

    mandatory true;

  leaf attrB1 {

    type string;

  }

}

grouping classC {

  leaf id {

    type string;

    mandatory true;

  leaf attrC1 {

    type string;

  }

  leaf attrC2 {

    type string;

  }

}

container ClassA {

  key "id";

  leaf id {

    type string;

    mandatory true;

  container attributes {

    leaf attrA1 {

      type string;

      mandatory true;

    leaf attrA2 {

      type int32;

    }

  }

  list classB {

    key "id";

    uses classB;
  }

  list classC {

    key "id";

    uses classC;
  }

}


Creating a grouping for Top as well now
	<classA>
  <id>1</id>
  <attributes>

    <attrA1>stringA1</attrA1>

    <attrA2>12345678</attrA2>

  </attributes>

  <classB id=1>

    <attrB1>valueB11</attrB1>

  </classB>

  <classB id=2>

    <attrB1>valueB12</attrB1>

  </classC id=1>

    <attrC1>valueC11</attrC1>

    <attrC2>valueC21</attrC2>

  </classC>

</classA>
	grouping top {

  leaf id {

    type string;

    mandatory true;

}

grouping classB {

  uses top;

  leaf attrB1 {

    type string;

  }

}

grouping classC {

  uses top;

  leaf attrC1 {

    type string;

  }

  leaf attrC2 {

    type string;

  }

}

container ClassA {

  key "id";

  uses top;

  container attributes {

    leaf attrA1 {

      type string;

      mandatory true;

    leaf attrA2 {

      type int32;

    }

  }
  list classB {

    key "id";

    uses classB;

  }

  list classC {

    key "id";

    uses classC;

  }
}


Note: YANG examples not syntax checked.

