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Introduction
In TR-0033, the clause 7.3.4 includes a new resource type <semanticContentInstance> which enables to represent the actual content of a data instance as semantic RDF triples (i.e. in semanticContent attribute), and in turn enable semantic query on the actual content). This approach requires to introduce a new type of resources and also requires that an application is semantic-enabled in order to access the actual data (i.e.  semanticContent attribute as proposed for the new resource type <semanticContentInstance>). The principle is to represent the actual content in RDF triples. 
This contribution adopts the same principle, but proposes an alternative to achieve the same goal (i.e. represent the actual content of a data instance as semantic RDF triples, enable semantic query over the actual content). In this new proposal, the RDF triple of the actual content will be stored in the child resource <semanticDescriptor> of <contentInstance> (see Figure 1). There is no need to introduce a new resource type and any application either semantic-enabled or not can access the <contentInstance> resource.
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Figure 1: An Update to  <contentInstance> Resource
This contribution proposes the following changes
· Introduce a new attribute to <contentInstance> to indicate if the actual content has been represented and stored as RDF triples or not. 

· Introduce a clarification that <contentInstance>/<semanticDescriptor>/descriptor can also store the RDF representation of the actual data. 
R01 includes the following updates based on the feedback from MAS folks
· Renamed “duplicatedAsRDF” to “duplicatedAsSemanticContent”

· Added Table 7.3.X-3 to summarize pros and cons of the proposed approach 

----------------------------------------------Start of change 1---------------------------------------------
7.3.X Enhancement of Resource Type contentInstance
Two enhancements are proposed: 1) the actual content (as contained in content attribute) can be represented as RDF triples in <contentInstance>’s  child resource <semanticDescriptor>; 2) duplicatedAsSemanticContent is introduced as a new attribute of <contentInstance> to indicate whether the actual content has been represented and stored as RDF triples in <contentInstance>’s  child resource <semanticDescriptor>.
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Figure 7.3.X-1: Structure of <contentInstance> resource
The <contentInstance> resource shall contain the child resources specified in table 7.3.X-1.

Table 7.3.X-1: Child resources of <container> resource

	Child Resources of <contentInstance>
	Child Resource Type
	Multiplicity
	Description
	<contentInstanceAnnc> Child Resource Types

	[variable]
	<semanticDescriptor>
	0..n
	See clause 9.6.30. 

The actual content of this <contentInstance> may be stored in a <semanticDescriptor> child resource as RDF triples. 
	<semanticDescriptor>, <semanticDescriptorAnnc>


The <contentInstance> resource shall contain the attributes specified in table 7.3.X-2.

Table 7.3.X-2: Attributes of <contentInstance> resource

	Attributes of <contentInstance>
	Multiplicity
	RW/

RO/

WO
	Description
	<contentInstanceAnnc> Attributes

	resourceType
	1
	RO
	See [i.3], clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See [i.3], clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See [i.3], clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See [i.3], clause 9.6.1.3.
	NA

	labels
	0..1 (L)
	WO
	See [i.3], clause 9.6.1.3.
	MA

	expirationTime
	1
	WO
	See [i.3], clause 9.6.1.3.
	NA

	creationTime
	1
	RO
	See [i.3], clause 9.6.1.3.
	NA

	lastModifiedTime
	1
	RO
	See [i.3], clause 9.6.1.3.
	NA

	stateTag
	1
	RO
	See [i.3], clause 9.6.1.3.

The stateTag attribute of the parent resource should be incremented first and copied into this stateTag attribute when a new instance is added to the parent resource.
	OA

	announceTo
	0..1 (L)
	WO
	See [i.3], clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	WO
	See [i.3], clause 9.6.1.3.
	NA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See [i.3], clause 9.6.1.3.
	OA

	creator
	0..1
	RO
	See [i.3], clause 9.6.1.3.
	NA

	contentInfo
	0..1
	WO
	See [i.3], clause 9.6.7.
	OA

	contentSize
	1
	RO
	See [i.3], clause 9.6.7.
	OA

	contentRef
	0..1
	RW
	See [i.3], clause 9.6.7.
	OA

	ontologyRef
	0..1
	WO
	See [i.3], clause 9.6.7.
	OA

	content
	1
	WO
	See [i.3], clause 9.6.7.
The actual content may also be represented as RDF triples and stored in the child resource <semanticDescriptor>. The attribute duplicatedAsSemanticContent is used to indicate whether the actual content has been stored in <semanticDescriptor> as RDF triples (duplicatedAsSemanticContent = “true”) or not (i.e. duplicatedAsSemanticContent = “false”).
	OA

	duplicatedAsSemanticContent
	0..1
	RW
	This attribute is a flag which incdidates that if “content” attribute is represented as RDF and stored in the child resource <semanticDescriptor> of this <contentInstance> resource. 
If during the creation of this <contentInstance> resource, the value stored in “content” attribute is not being cloned to the child resource <semanticDescriptor> resources at the same time, it can be done at a later time and the duplicatedAsSemanticContent can be set to “false”. Later, the hosting CSE may automatically clone the value in “content” attribute into RDF triples and store them in the child resource <semanticDescriptor>; accordingly,  duplicatedAsSemanticContent will be set to “true”. 
	OA


Table 7.3.X-3 provides an assessment of this approach.

Table 7.3.X-3: Pros and Cons of Enhanced contentInstance in Figure 7.3.X-1

	Pros
	Cons

	· Supports to describe opague “content” in semantic format (i.e. RDF triples).

· No need to introduce any new resource.

· Supports non-semantic application via the original “content” attribute.

· Support semantic query over content via the introduced semantic triples of “content”. 
	· 
· There is duplication of the content in the semanticDescriptor which might cause overhead.
· Introduces a new attribute duplicatedAsSemanticContent (but the overhead is small). 


----------------------------------------------End of change 1----------------------------------------------
----------------------------------------------Start of change 2----------------------------------------------
7.3.1
Resource <semanticDescriptor>

The <semanticDescriptor> resource is used to store a semantic description pertaining to a resource and potentially sub-resources. Such a description can be provided according to ontologies. The semantic information is used by the semantic functionalities of the oneM2M system and is also available to applications or CSEs.

Resources of several types (e.g. <AE>, <container>, <contentInstance>) optionally can have one or more semantic descriptor resources. See [] clause 9.6.1.1 for a complete list of resources which may have a <semanticDecriptor> child resource and [] clause 8.5.2.3 for a complete description of this resource.
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Figure 7.3.1-1: Structure of <semanticDescriptor> resource

The <semanticDescriptor> resource contains the child resources specified in table 7.3.1-1.

Table 7.3.1-1: Child resources of <semanticDescriptor> resource

	Child Resources of <semanticDescriptor>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	See [i.3], clause 9.6.8 where the type of this resource is described.


The <semanticDescriptor> resource contains the attributes specified in table 7.3.1-2.

Table 7.3.1-2: Attributes of <semanticDescriptor> resource

	Attributes of <semanticDescriptor>
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See [i.3], clause 9.6.1.3 

	resourceID
	1
	RO
	See [i.3], clause 9.6.1.3 

	resourceName
	1
	WO
	See [i.3], clause 9.6.1.3.

	parentID
	1
	RO
	See [i.3], clause 9.6.1.3.

	accessControlPolicyIDs
	0..1 (L)
	RW
	See [i.3], clause 9.6.1.3 

	creationTime
	1
	RO
	See [i.3], clause 9.6.1.3 

	expirationTime
	1
	RW
	See [i.3], clause 9.6.1.3 

	lastModifiedTime
	1
	RO
	See [i.3], clause 9.6.1.3 

	labels
	0..1 (L)
	RW
	See [i.3], clause 9.6.1.3 

	descriptor
	1
	RW
	The semantic description of the resource whose child resource the <semanticDescriptor> resource is.

	announceTo
	0..1 (L)
	RW
	See [i.3], clause 9.6.1.3.

	announcedAttribute
	0..1 (L)
	RW
	See [i.3], clause 9.6.1.3.

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See [i.3], clause 9.6.1.3.

	creator
	0..1
	RO
	See [i.3], clause 9.6.1.3.

	descriptorRepresentation
	1
	RW
	Indicates the type used for the serialization of the descriptor attribute, e.g. RDF serialized in XML.

	semanticOpExec
	0..1
	RW
	This attribute cannot be retrieved. Contains a SPARQL query request for execution of semantic operations on the descriptor attribute e.g. SPARQL update as described in [3].

	descriptor
	1
	RW
	Stores a semantic description pertaining to a resource and potentially sub-resources. Such a description shall be according to subject-predicate-object triples as defined in the RDF graph-based data model [4]. The encoding of the RDF triples used in oneM2M is defined in oneM2M TS-0004 [3]. The elements of such triples may be provided according to ontologies. Examples of such descriptors in RDF can be found in [i.28].

When this <semanticDescriptor> is a child resource of a <contentInstance>, this descriptor attribute may also contain additional RDF triples which represents the actual content of the <contentInstance> (i.e. RDF representation of its “content” attribute).

	ontologyRef
	0..1
	WO
	A reference (URI) of the ontology used to represent the information that is stored in the descriptor attribute. If this attribute is not present, the ontologyRef from the parent resource is used if present.

	relatedSemantics
	0..1(L)
	WO
	List of URIs for resources containing related semantic information to be used in processing semantic queries. The URI(s) may reference either a <group> resource or other <semanticDescriptor> resources.


----------------------------------------------End of change 2----------------------------------------------
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