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Introduction
This contribution proposes to add ontology management in clause 7.9 TS-0034 based on the concluded study in TR-0033. The <ontologyRepository> resource has been defined for ontology management in TR-0033, the <ontologyRepository> has two sub resources, namely <semanticDescriptor> and<semanticValidation>.
-----------------------Start of change 1------------------------------------------
2.2 Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.x]
W3C Editor's Draft: Semantic Sensor Network Ontology, http://w3c.github.io/sdw/ssn/
[i.y]
ETSI TS 103 264 V1.1.1: "SmartM2M; Smart Appliances; Reference Ontology and oneM2M Mapping ".
-----------------------End of change 1------------------------------------------
-----------------------Start of change 2------------------------------------------
7.9 Ontology management 
7.9.1 Introduction
In general, the M2M system needs to represent knowledge as a hierarchy of concepts (ontologies), either external or internal to the M2M domain, using a shared vocabulary to denote the classes, properties and interrelationships of those concepts.  As identified in the requirements, storage, discovery and management of ontologies within the oneM2M platform are key for supporting basic and advanced semantic functionalities within the oneM2M platform. 
This clause describes ontology management procedures, ontology management refers to how to import, discover, store, update, associate/map ontologies, including oneM2M Base Ontology and external ontologies (e.g. SSN [i.x], SAREF [i.y]). An Ontology Repository is capable of storing multiple ontologies in the unified languages adopted by the M2M system, e.g. RDFS/OWL. The<ontologyRepository> resource is defined for ontology management in [1], clause 9.6.x.

The<ontologyRepository> resource has two child resources:<semanticDescriptor> and <semanticValidation>. For more details, see [1], clause 9.6.x.
The sub-resource <ontology> is used to store the representation of an ontology. For more details, see [1], clause 9.6.y. The CRUD operations on <ontologyRepository> and <semanticDescriptor> resources follow basic procedures defined in [1], clause 10.1. For more details, see [1], clause 10.2.14.
The sub-resource <semanticValidation> is a virtual resource. It is used to verify semantic consistency of <semanticDescriptor> resource against the referenced ontology. For more details, see [1], clause 9.6.z, and clause 7.10. Since <semanticValidation> is a virtual resource, the Create and Delete operation will be performed along with the Create and Delete operation of its parent <ontologyRepository> resource. The Retrieve operation is not applicable for <semanticValidation>.  The Update operation against the <semanticValidation> is according to clause 10.1.4 in [1] and clause 7.10.
7.9.2 Use of Ontologies

In the following, a number of examples are given what applications, but also the semantic functionalities supported by the oneM2M platform itself, may need from an ontology:

1) get all classes of an ontology;

2) get all object | data properties of ontology;

3) get direct subclasses of class A;

4) get also transitive subclasses class A;
e.g. if information from instances of class A is requested, all subclasses of class A also need to be included as they are also instances of class A;

5) get all the superclasses of class A;
e.g. if for derived ontologies the class of the base ontology needs to be found from which the class is derived, for example to apply rules defined for the base ontology, e.g. for creating a resource structure;

6) get all object | data properties where class A is in the domain;
e.g. to find out what properties an instance of class A can possibly have;

7) get all object | data properties where class A is in the range;

8) get all sub-properties of a property A;
e.g. if information concerning property A is requested all sub-properties of A also need to be included;

9) get classes that are equivalent to class A.
7.9.3 SPARQL request on <ontology> procedure via Retrieve Operation

This procedure shall be used for SPARQL requests to <ontology> resources. A Semantic Request parameter, defined as follows has to be provided:

· Semantic Request: Contains a SPARQL request to be executed on the ontology content.

The contentFormat attribute of the <ontology> has to represent a file format. The result corresponds to the result of the execution of the SPARQL request on the content attribute of the <ontology> resource and shall be returned to the Originator using a successful Response message. 

Editor's note: The table detailing the SPARQL request on ontology procedure needs to be provided.

In the following, the SPARQL content for the Semantic Request parameter for all the examples defined in clause 7.9.2 is given:

10) get all classes of an ontology
SELECT ?subject WHERE { ?subject rdfs:subClassOf+  owl:Thing }

11) get all object | data properties of ontology
SELECT ?subject WHERE { {?subject rdf:type+ owl:ObjectProperty } UNION {?subject rdf:type+ owl:DatatypeProperty } }
12) get direct subclasses of class A
SELECT ?subject WHERE { ?subject rdfs:subClassOf  saref:Command }
13) get also transitive subclasses  class A
SELECT ?subject WHERE { ?subject rdfs:subClassOf + saref:Command }

14) get all the superclasses of class A
SELECT ?object WHERE { saref:SetAbsoluteLevelCommand rdfs:subClassOf + ?object }
15) get all object | data properties where class A is in the domain
SELECT ?subject ?object WHERE { ?subject rdfs:domain saref:Service }
16) get all object | data properties where class A is in the range
SELECT ?subject ?object WHERE { ?subject rdfs:range saref:Command }
17) get all sub-properties of a property A
SELECT ?subject WHERE { ?subject rdfs:subPropertyOf om:singular_unit
18) get classes that are equivalent to class A
SELECT ?class WHERE {{ saref:Device owl:equivalentClass ?class} UNION {?class owl:equivalentClass  saref:Device}}
-----------------------End of change 2------------------------------------------
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