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9 Representation of Primitives in Data Transfer

1.1. Introduction

This clause defines canonical approaches for serializing primitives as JSON objects or XML documents. A protocol binding is not required to use either JSON or XML, but where it does it should use the general approach defined here. A Protocol Binding is permitted to adapt the approach in order to make use of protocol-specific features. It might, for example, choose to map one or more of the primitive parameters to protocol-specific header fields and not include them into the protocol-specific serialized JSON or XML.
1.2. Canonical XML serialization
This clause specifies XML serialization of Request or Response primitives. XML serialization refers to the process of representing an object (i.e. a primitive in the present context) as well-formed XML document compliant with W3C XML 1.1 [xxx] and the additional requirements listed in clause 9.2.2 below.
1.2.1. Terminology
The following conventions are used in this clause:
· The italicized terms XML document, root, entity, document entity, element, value, declaration and comment shall be interpreted as defined in W3C-Rec XML 1.1 [xx].
An XML document is composed of units called entities. An entity may refer to other entities to cause their inclusion into the document. A document begins in a "root" or document entity. Logically, an XML document is composed of declarations, elements, comments, character references, and processing instructions, all of which are indicated in the document by explicit markup. The logical and physical structures must nest properly, as described in clause 4.3.2 of [xx].
1.2.2. Method
When representing a primitive as an XML document, conforming to the requirements of XML1.1 [xx], the additional requirements apply as described below:
The XML file shall be restricted to Unicode characters defined in [20] and encoded using UTF-8 as described in RFC 3629 [21].  
The structure (i.e. simple, enumerated, complex types), and data types of each element of the XML document shall comply with the definitions in clause 6 and clause 7 of this specification, as follows:

1. The XML document entity (root element) of a primitive shall be named either “req” (for a request primitive) or “rsp” (for a response primitive)
2. Each primitive parameter applicable to the specific primitive type appears as an element of the document entity. 

3. Each entity under the document entity shall contain only elements that correspond to oneM2M primitive parameters. 
4. The name of each element which corresponds to a primitive parameter shall be the short name, as defined in clause 8.2. 
5. If an element is defined in this specification as having a complex type, then it is serialized as an XML fragment, and its children are recursively serialized as elements of that XML fragment, using short names as defined in clause 8.1. 

6. Each element in the XML document shall respect the constraints defined by the corresponding XSD data type definition, this includes cardinality. 
7. Each value assigned to an element in the XML document shall respect the corresponding data type definition as specified in this document and the referred XSD. 
8. Including comments into the XML document is permitted but should be avoided when the size of the message should be kept small.
9. The elements (at each level) may be serialized in any order. The order in which they appear in the corresponding XSD file is immaterial.


The Content parameter of a primitive is serialized just like any other element of complex type. The Content parameter may include only a partial set of attributes specified for the resource type given in the Resource type (ty) parameter, i.e. those attributes required to be present mandatory. 

1.2.3. Examples
An example that shows the payload of a request primitive serialized into an XML document is shown below:
<?xml version="1.0" encoding="UTF-8"?>
<req xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
    xsi:schemaLocation="http://www.onem2m.org/xml/protocols req.xsd">
    <op>C</op> 
    <fr>//xxxxx/2345</fr>
    <to>//xxxxx/99</to> 
    <ri>A1234</ri>
    <cn>
        <toc>application/xml</toc>
        <enc>2</enc>
        <con> 
PHRpbWU+MTc4ODkzMDk8L3RpbWU+PHRlbXA+MjA8L3RlbXA+DQo=        
        </con>       
    </cn>
    <ty>4</ty>
</req>
The XML elements have the following meaning:
· req: root element (for Request primitive), which includes a reference to an XSD file which defines its data type
· 
· op: 
operation (in this example: Create)

· fr: 
ID of the Originator (either AE-ID or CSE-ID)

· to: 
URI of the target resource
· ri: 
request identifier (this is a string)
· cn: 
content of the primitive, i.e. the attributes of the resource to be provided by the Originator. In this example, content includes an instance of a <contentInstance> which consists of three attributes, typeOfContent (toc), encoding (enc) referring to base64 encoding and content (con) of the contentInstance resource.
· ty: 
type of the resource to be created (in this case a contentInstance resource) identified by a number.
1.3. Canonical JSON serialization
1.3.1. Terminology
The following conventions are used in the clause that follows.

· The italicized terms object, member, name, array, number, string, boolean and null are to be interpreted as in RFC 7159 [19]

· The italicized term element is to be interpreted to encompass oneM2M Primitive Parameters, Resource Attributes and other elements or attributes used inside oneM2M complex type definitions
1.3.2. Method
The primitive shall be encoded as a JSON object, conforming to the requirements of RFC 7159 [19]. This JSON object shall be restricted to Unicode characters defined in [20] and encoded using UTF-8 as described in RFC 3629 [21].  The names in each object in the JSON shall be unique.
The structure of the top-level primitive object shall be determined by the datatype definitions in clause 6 and clause 7 of this specification, as follows:

1. Each primitive parameter appears as a member of the top-level primitive object. 

2. The top-level member’s name shall be the short name of the parameter, as defined in clause 8.2. 

3. The top-level primitive object shall contain only members that correspond to oneM2M primitive parameters. 

4. If an element is defined in this specification as having a complex type, then it is serialized in the JSON member as an object and its children are recursively serialized as members of that object, using short names as defined in clause 8.1. 

5. The membership of each nested object shall respect the cardinality constraints from the corresponding XSD complex type definition, 

6. If an element is defined in this specification as having an atomic datatype that is numeric in nature (e.g. xs:integer or a type derived from it)  then its value is serialized into the JSON member as a number.

7. If an element is defined as having an atomic datatype that is non-numeric then its value is serialized into the JSON member as a string.

8. If an element is defined as xs:boolean (or a type derived from xs:boolean) then it is serialized in the JSON member as a boolean.

9. If an element is defined as having an xs:list type in the corresponding XSD then it is serialized in the JSON member as an array.

10. If an element instance has a null value then it is serialized into the JSON member as a null, regardless of the datatype that it has in the corresponding XSD. 
11. If an element is defined as having maxOccurs > 1 in the corresponding XSD then its parent JSON member is serialized as an array. 
12. If an element has an XSD datatype that is a simple type with XML attributes, then it is serialized in the JSON member as an object. The XML attributes appear as members of that object (using their short names) and the value of the element is serialized as a member of that object with the special name “val”. 
13. The members (at each level) may be serialized in any order. The order in which they appear in the corresponding XSD file is immaterial.


The Content parameter is treated just like any other parameter of complex type. It is serialized as an object and its members are the attributes and/or child resource references of the Resource that is being transferred. The Content parameter is not required to contain all the attributes of the Resource. 

Editor’s note: The method and rules described in this clause are subject to further review.

1.3.3. Examples
Here is an example that shows the payload of a request message serialized using JSON:
{“op”: “C”, “fr”: “//xxxxx/2345”, “to”: “//xxxxx/99”, “ri”: “A1234”, “cn”: {“se”: “0-5 2,6 * 10/1 * 2014/1”}, “ty”: 20}

· op: operation (in this case it’s Create)

· fr: ID of the Originator (either the AE or CSE)

· to: URI of the target resource
· ri: request identifier (this is a string)
· cn: attributes of the resource to be provided by Originator. This is serialized as a nested JSON object

· ty: type of resource to be created (in this case a Schedule resource). This is a number.
---------------------------- End of change 1 ---------------------------------
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