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Introduction
TP#30 approved a few CRs to enhance the <semanticDescriptor> resource with the semantic validation capability. This contribution proposes changes to align stage 3 with stage 2 (TS-0001 and TS-0034).
-----------------------Start of change 1-------------------------------------------
7.4.29 Resource Type <semanticDescriptor>

7.4.34.1
Introduction

The <semanticDescriptor> resource is used to store 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 [34].
The detailed description can be found in clause 9.6.34 in TS-0001 Functional Architecture [6].
Table 7.4.34.1‑1: Data type definition of <semanticDescriptor> resource

	Data Type ID
	File Name
	Note

	semanticDescriptor
	CDT- semanticDescriptor -v3_3_0.xsd
	


Table 7.4.34.1‑2: Universal/Common Attributes of <semanticDescriptor> resource
	Attribute Name
	Request Optionality

	
	Create
	Update

	@resourceName
	O
	NP

	resourceType
	NP
	NP

	resourceID
	NP
	NP

	parentID
	NP
	NP

	expirationTime
	O
	O

	accessControlPolicyIDs
	O
	O

	creationTime
	NP
	NP

	lastModifiedTime
	NP
	NP

	labels
	O
	O

	announceTo
	O
	O

	announcedAttribute
	O
	O

	creator
	O
	NP


Table 7.4.34.1‑3: Resource Specific Attributes of <semanticDescriptor> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	descriptorRepresenation
	M
	O
	m2m:descriptorRepresentation
	application/rdf+xml:1

	semanticOpExec
	NP
	O
	m2m:sparql
	No default

	descriptor
	M
	O
	xs:base64Binary
	No default

	ontologyRef
	O
	O
	xs:anyURI
	No default

	relatedSemantics
	O
	O
	List of xs:anyURI
	No default

	semanticValidated
	NP
	NP
	xs:boolean
	No default

	validationEnable
	O
	O
	xs:boolean
	‘TRUE’


Table 7.4.34.1‑4: Child resources of <semanticDescriptor> resource 

	Child Resource Type
	Child Resource Name
	Multiplicity
	Ref. to Resource Type Definition

	<subscription>
	[variable]
	0..n
	Clause 7.4.8


7.4.34.2
<semanticDescriptor> resource specific procedure on CRUD operations 

7.4.29.2.0 Introduction
This clause describes <semanticDescriptor> resource specific primitive behaviour for CRUD operations. 
7.4.29.2.1 Create

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2 with the following exception:
1) Primitive specific operation on Recv-6.4 "Check validity of resource representation for the given resource type":

a) The Hosting CSE shall check that the descriptor attribute conforms to the RDF/XML syntax as defined in RDF 1.1 XML Syntax [33]

b) If the descriptor attribute does not conform, the Hosting CSE shall return failure information with additional error information as defined in clause 7.2.1.2. 
2) Primitive specific operation on Recv-6.5 "Create/Update/Retrieve/Delete/Notify operation is performed":

a) If the validationEnable attribute exists in the request and the value is ‘True’, the hosting CSE shall perform the semantic validation process in the following steps according to clause 7.10.2 in TS-0034 [x]. 
Note: the Hosting CSE may override the value of the validationEnable attribute according to its local policy so as to enforce or disable the following semantic validation procedures regardless of the requested value from the issuer.
b) Check if the addressed <semanticDescriptor> resource is linked to other <semanticDescriptor> resources on a remote CSE according to the relatedSemantics attribute or triples with annotation property m2m:resourceDescriptorLink in descriptor attribute. This process shall consider the recursive links. 
· If yes, the Hosting CSE shall generate as an Originator an Update request primitive with the Content parameter set to the addressed <semanticDescriptor> resource representation, and send it to the <semanticValidation> virtual resource URI on the CSE which hosts the referenced ontology (following the ontologyRef attribute) of the addressed <semanticDescriptor> resource (see details in clause 7.4.z.2.3). After receiving the response primitive, i.e. the validation result, go to step j). 
· If no, perform the following steps.
c) Retrieve the semantic triples from the descriptor attribute of the received <semanticDescriptor> resource;
d) Retrieve the referenced ontology following the URI in ontologyRef attribute of the received <semanticDescriptor> resource. 

· If the URI is de-referenced as a <ontology> resource, the Hosting CSE procedure shall retrieve it according the procedure specified in clause 7.4.y.2.2;

· If the URI is de-referenced as an external ontology, the Hosting CSE may retrieve it by other means that is out of the scope of current specification.

· If the referenced ontology cannot be retrieved within a reasonable time (which is subject to a local policy), the Hosting CSE shall generate a Response Status Code indicating a “ONTOLOGY_NOT_AVAILABLE” error.

e) Retrieve any local linked <semanticDescriptor> resources of the received <semanticDescriptor> resource following the URI(s) in the relatedSemantics attribute (if exists) and the URI(s) in the triples with annotation property m2m:resourceDescriptorLink (if exists).
· Repeat this step recursively to Retrieve any further local linked <semanticDescriptor> resources.
· If the local linked <semanticDescriptor> resources cannot be retrieved within a reasonable time (which is subject to a local policy), the Hosting CSE shall generate a Response Status Code indicating a “LINKED_SEMANTICS_NOT_AVAILABLE” error.
f) Retrieve the semantic triples from the descriptor attribute of the local linked <semanticDescriptor> resource;
g) Retrieve the referenced ontologies of the local linked <semanticDescriptor> resources following the URI(s) in ontologyRef attribute of the linked <semanticDescriptor> resources; If the referenced ontologies cannot be retrieved within a reasonable time (which is subject to a local policy), the Hosting CSE shall generate a Response Status Code indicating a “ONTOLOGY_NOT_AVAILABLE” error.
h) Combine all the semantic triples of the addressed and local linked <semanticDescriptor> resources as the set of semantic triples to be validated, and combine all the referenced ontologies as the set of ontologies to validate the semantic triples against;
i) Check all the aspects of semantic validation according to clause 7.10.3 in TS-0034[x] based upon the semantic triples and referenced ontology. If any problem occurs, the Hosting CSE shall generate a Response Status Code indicating a “INVALID_SEMANTICS” error.

j) After the semantic validation process, the Hosting CSE shall set the semanticValidated attribute of the addressed <semanticDescriptor> resource according to the validation result (i.e. set to ‘True’ if the no error occurs until now, otherwise ‘False’). 
k) Base on its local policy, the Hosting CSE may also update the value of the semanticValidated attributes of the local linked <semanticDescriptor> resources according to the validation result.
7.4.29.2.2 Retrieve

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2 with the following exception:

· The semanticOpExec attribute is never returned in the response.
7.4.29.2.3 Update

Originator:

No change from the generic procedures in clause 7.2.2.1 with the following exception:

· The descriptor attribute can be updated using SPARQL as follows:

Primitive specific operation on Orig-1.0 "Compose Request primitive": The originator creates a request to update the semanticOpExec attribute. The value of this attribute is set to a SPARQL request that includes INSERT, DELETE, or DELETE/INSERT with conditional SPARQL statements as defined in the SPARQL query language [w]. 

Receiver:

No change from the generic procedures in clause 7.2.2.2 with the following exceptions:

1) Primitive specific operation on Recv-6.4 "Check validity of resource representation for the given resource type":

a) If both semanticOpExec and descriptor attributes exist, the Receiver shall generate a Response Status Code indicating a "NOT_ACCEPTABLE" error.

b) If semanticOpExec attribute exists in the Request check that the syntax of its content corresponds to a valid SPARQL query request [33]. If the content does not correspond to a valid SPARQL query request, the Receiver shall generate a Response Status Code indicating a "NOT_ACCEPTABLE" error.

c) If the descriptor attribute exists in the Request, check that the syntax of its content corresponds to a valid the RDF/XML syntax as defined in RDF 1.1 XML Syntax [34]. If the content does not correspond to a valid RDF/XML syntax, the Receiver shall generate a Response Status Code indicating a "NOT_ACCEPTABLE" error.

2) Primitive specific operation on Recv-6.5 "Create/Update/Retrieve/Delete/Notify operation is performed":

a) If semanticOpExec attribute exists in the Request, the Hosting CSE shall update the semantic triples in the descriptor attribute according to SPARQL update request in the content attribute. If the SPARQL update request can not be executed, the Hosting CSE shall create an unsuccessful Response primitive" with the Response Status Code indicating "SPARQL_UPDATE_ERROR", otherwise proceed to step Recv-6.6.
b) If the validationEnable attribute exists in the request and the value is ‘True’, the hosting CSE shall perform the semantic validation process as the same as specified in step 2a)-2j) in clause 7.4.29.2.1.
7.4.29.2.4 Delete

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

No change from the generic procedures in clause 7.2.2.2.

-----------------------End of change 1------------------------------------------
-----------------------Start of change 2------------------------------------------
Normative references

Clause 2.1 only shall contain normative (essential) references which are cited in the document itself. These references have to be publicly available and in English.
The following referenced documents are necessary for the application of the present document.
 [1]

oneM2M TS-0001: "Functional Architecture".

[2]

W3C SPARQL 1.1 Query Language.
[3]

oneM2M TS-0004: “Service Layer Core Protocol Specification”.

[x]

oneM2M TS-0034: "Semantics Support".
-----------------------End of change 2------------------------------------------
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