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Introduction
After some discussions, we propose to use a semantic descriptor resource for semantic descriptions of <AE>, <container> and <contentInstance> resources. ARC-2015-1844R01-semanticDescriptor_resourc is a CR to TS-0001 and this CR in Revision 4 is a kind of companion CR to TR-0007 to keep the overall information in the TR up-to-date.

In Section 8.5.2 we propose a general semantic descriptor attribute for the semantic annotation of  resources and give an example how it is used for the case of the Smart Appliance REFerence Ontology (SAREF) that has been defined by TNO on a contract from the European Commission, and which will be published as a normative specification by ETSI Smart M2M using the oneM2M platform.

-----------------------Start of change 1-------------------------------------------
8.5
Architectural Aspects

8.5.2
Semantic Description of Resources

8.5.2.1 Overview
As identified in the requirements, Sermantic Annotation within the oneM2M platform is of key importances for supporting semantic functionalities within the oneM2M platform. In the following subsections a semantic descriptor is introduced.
8.5.2.2 Semantic Descriptor
Resources of type <AE>, <container> and <contentInstance> optionally can have one or more semantic descriptor resources.  The semantic descriptor resource is further described in section 8.5.2.3. This is shown in figure 8.5.2.2-1,  where <resource> only refers to resources of type <AE>, <container> and <contentInstance>. The case that there are multiple semantic descirptors can be used if the same resource is to be semantically described according to multiple different ontologies.
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Figure 8.5.2.2-1: semanticDescriptor resource
8.5.2.3
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.
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Figure 8.5.2.3-1: Structure of <semanticDescriptor> resource

The <semanticDescriptor> resource contains the child resources specified in table 8.5.2.3-1.

Table 8.5.2.3-1: Child resources of <semanticDescriptor> resource
	Child Resources of <semanticDescriptor>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	See [i.39], clause 9.6.8 where the type of this resource is described.


The <semanticDescriptor> resource contains the attributes specified in table 8.5.2.3-2.

Table 8.5.2.3-2: Attributes of <semanticDescriptor> resource

	Attributes of <semanticDescriptor>
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See [i.39], clause 9.6.1.3 where this common attribute is described

	resourceID
	1
	RO
	See [i.39], clause 9.6.1.3 where this common attribute is described.

	resourceName
	1
	WO
	See [i.39], clause 9.6.1.3 where this common attribute is described.

	parentID
	1
	RO
	See [i.39], clause 9.6.1.3 where this common attribute is described.

	accessControlPolicyIDs
	0..1 (L)
	RW
	See [i.39], clause 9.6.1.3 where this common attribute is described

	creationTime
	1
	RO
	See [i.39], clause 9.6.1.3 where this common attribute is described

	expirationTime
	1
	RW
	See [i.39], clause 9.6.1.3 where this common attribute is described

	lastModifiedTime
	1
	RO
	See [i.39], clause 9.6.1.3 where this common attribute is described

	Labels
	0..1 (L)
	RW
	See [i.39], clause 9.6.1.3 where this common attribute is described

	Creator
	0..1
	RO
	The AE-ID of the entity which created the resource. This can also be the CSE-ID of the IN-CSE if the IN-CSE created the resource.

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

	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 the ontologyRef from the parent resource is used if present. 


8.5.2.4 Example showing the ues of the Semantic Descriptor resource
This section gives an example of how semantic annotations based on the Smart Appliance REFerence Ontology (SAREF) [i.40] can be used to describe an AE representing a smart appliance.
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Figure 8.5.2.4-1: Resource structure of smart washing machine AE

Figure 5.5.2.4-1 shows the resource structure of an AE representing a smart washing machine. 
NOTE: 
The assumption here is that the the Washing Machine acts as an AE using the Mca interface. Here no distinction is made between the Washing Machine AE and the washing machine as a physical device. This can be done under the given assumption, but could lead to problems in other cases, e.g. if an interworking proxy is involved. 

It consists of an ontologyRef attribute, which contains the URI of the ontology concept of the smart washing machine, e.g. "http://www.tno.com/saref#WashingMachine".  The startStopContainer and the stateContainer represent the functional  interface aspects of the washing machine, i.e. it can be started and stopped and the current state can be requested.

Table 8.5.2.4-1 shows the semantic annotation stored in the descriptor attribute of the semanticDescriptor resource. The information provides the link between the operations of the washing machines and the containers of the smart washing machine AE and describes the REST methods that can be executed on the containers. The washing operation can be started by executing a Create request on the startStopContainer whose URI is provided, the same for the state operation, where a Retrieve request on the latest contentInstance of the stateContainer will provide the current state of the washing machine.
Table 8.5.2.4-1 Semantic resource description of smart washing machine AE based on SAREF

	<rdf:RDF
    <rdf:Description rdf:about="http://www.tno.com/saref#WASH_LG_123">
        <rdf:type rdf:resource="http://www.tno.com/saref#WashingMachine"/>
        <saref:hasManufacturer>LG</saref:hasManufacturer>
        <saref:hasDescription>Very cool Washing Machine</saref:hasDescription>
         <saref:hasLocation rdf:resource="http://www.tno.com/saref#Bathroom"/>
        <msm:hasService rdf:resource="http://www.tno.com/saref#WashingService_123"/>
        <msm:hasService rdf:resource="http://www.tno.com/saref#StateService_123"/>
    </rdf:Description>

   <rdf:Description rdf:about="http://www.tno.com/saref#WashingService_123">
        <rdf:type rdf:resource="http://www.tno.com/saref#WashingService"/>
        <msm:hasOperation rdf:resource="http://www.tno.com/saref#WashingOperation_123"/>
    </rdf:Description>

   <rdf:Description rdf:about="http://www.tno.com/saref#WashingOperation_123">
   <rdf:type rdf:resource="http://www.tno.com/saref#WashingOperation"/>
        <hr:hasMethod>Create</hr:hasMethod>
        <hr:hasURITemplate>/CSE1/WASH_LG_123/startStopContainer </hr:hasURITemplate>
        <msm:hasInput rdf:resource="http://www.tno.com/saref#Action"/>
    </rdf:Description>

    <rdf:Description rdf:about="http://www.tno.com/saref#StateService123">
 <rdf:type rdf:resource="http://www.tno.com/saref#StateService"/>
        <msm:hasOperation rdf:resource="http://www.tno.com/saref#StateOperation123"/>
    </rdf:Description>

    <rdf:Description rdf:about="http://www.tno.com/saref#StateOperation123">
  <rdf:type rdf:resource="http://www.tno.com/saref#StateOperation"/>
        <hr:hasMethod>Retrieve</hr:hasMethod>
        <hr:hasURITemplate>/CSE1/WASH_LG_123/state/stateContainer/latest</hr:hasURITemplate>
        <msm:hasOutput rdf:resource="http://www.tno.com/saref#State"/>
    </rdf:Description>
</rdf:RDF> 


-----------------------End of change 1---------------------------------------------

-----------------------Start of Changes to References Section -------------

2.1
Normative references

The following referenced documents are necessary for the application of the present document.

Not applicable.

2.2
Informative references

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.1]
ETSI TS 102 690: "Machine-to-Machine communications (M2M); Functional architecture".
[i.2]
ETSI TR 101 584: "Machine-to-Machine communications (M2M); Study on Semantic support for M2M Data".
[i.3]
Open Geospatial Consortium.
NOTE:
Available at http://www.opengeospatial.org/.

[i.4]
Open Geospatial Consortium, Sensor Web Enablement DWG.
NOTE:
Available at http://www.opengeospatial.org/projects/groups/sensorwebdwg.

[i.5]
Open Geospatial Consortium, Sensor Web Enablement architecture, August 2008.
[i.6]
Open Geospatial Consortium, Observations and Measurements.
NOTE:
Available at http://www.opengeospatial.org/standards/om.

[i.7]
Open Geospatial Consortium, OpenGIS Sensor Model Language (SensorML).
NOTE:
Available at http://www.opengeospatial.org/standards/sensorml.

[i.8]
Open Geospatial Consortium, OpenGIS Transducer Markup Language (TML) Encoding Specification.
NOTE:
Available at http://www.opengeospatial.org/standards/tml.

[i.9]
Open Geospatial Consortium, Sensor Observation Service.
NOTE:
Available at http://www.opengeospatial.org/standards/sos.

[i.10]
Open Geospatial Consortium, Sensor Planning Service (SPS).
NOTE:
Available at http://www.opengeospatial.org/standards/sps.

[i.11]
Open Geospatial Consortium, Sensor Alert Service.
NOTE:
Available at http://www.opengeospatial.org/standards/requests/44.

[i.12]
W3C Semantic Sensor Network Incubator Group.
NOTE:
Available at http://www.w3.org/2005/Incubator/ssn/wiki/Main_Page.

[i.13]
Open Geospatial Consortium, Sensor Web Interface for IoT SWG.
NOTE:
Available at http://www.opengeospatial.org/projects/groups/sweiotswg.

[i.14]
Open Geospatial Consortium Best Practice, Semantic annotations in OGC standards.
NOTE:
Available at http://www.opengeospatial.org/node/1790.

[i.15]
Open Geospatial Consortium, Geography Markup Language.
NOTE:
Available at http://www.opengeospatial.org/standards/gml.

 [i.16]
Semantic Sensor Network XG Final Report, W3C Incubator Group Report 28 June 2011.
NOTE:
Available at http://www.w3.org/2005/Incubator/ssn/XGR-ssn/.

  [i.17]
Open Geospatial Consortium, Sensor Web Enablement DWG.

NOTE:
Available at http://www.opengeospatial.org/projects/groups/sensorwebdwg.

[i.18]
SSN Suggested Key Ontology Intro Attributes.

NOTE:
Available at http://www.w3.org/2005/Incubator/ssn/wiki/SSN_Suggested_Key_Ontology_Intro_Attributes.

[i.19]
W3C Semantic Sensor Network Incubator Group, Semantic Sensor Network Ontology.

NOTE
Available at http://www.w3.org/2005/Incubator/ssn/ssnx/ssn.

 [i.20]
DUL ssn.

NOTE:
Available at http://www.w3.org/2005/Incubator/ssn/wiki/DUL_ssn.

[i.21]
HGI02029: "Smart Home Architecture and System Requirements".

[i.22]
W3C OWL Working Group, OWL 2 Web Ontology Language Document Overview.

NOTE:
Available at http://www.w3.org/TR/owl2-overview/.

[i.23]
W3C SPARQL Working Group, SPARQL 1.1 Overview.

NOTE:
Available at http://www.w3.org/TR/sparql11-overview/.

[i.24]
Jack Rusher, TripleStore, Semantic Web Advanced Development for Europe (SWAD-Europe), Workshop on Semantic Web Storage and Retrieval - Position Papers.

NOTE:
Available at http://www.w3.org/2001/sw/Europe/events/20031113-storage/positions/rusher.html.

[i.25]
oneM2M-TR-0001-UseCase: "oneM2M Use cases collection".

[i.26]
Resource Description Framework (RDF): "Concepts and Abstract Syntax".

NOTE:
Available at http://www.w3.org/TR/rdf-concepts/.

[i.27]
RDF Vocabulary Description Language 1.0: "RDF Schema".

NOTE:
Available at http://www.w3.org/TR/rdf-schema/.

[i.28]
SPARQL Query Language for RDF.

NOTE:
Available at http://www.w3.org/TR/rdf-sparql-query/.

[i.29]
Web Ontology Language (OWL).

NOTE:
Available at http://www.w3.org/2001/sw/wiki/OWL.

 [i.30]
Dbpedia.

NOTE:
Available at http://dbpedia.org/About.

[i.31]
Turtle: Terse RDF Triple Language. Eric Prud'hommeaux and Gavin Carothers. W3C Last Call Working Draft, 10 July 2012.

NOTE:
Available at http://www.w3.org/TR/2012/WD-turtle-20120710/.
Latest version available at http://www.w3.org/TR/turtle/.

[i.32]
OWL Syntaxes.

NOTE:
Available at http://ontogenesis.knowledgeblog.org/88?kblog-transclude=2.

[i.33]
Rule Interchange Format (RIF) overview (second version).

NOTE:
Available at http://www.w3.org/TR/2013/NOTE-rif-overview-20130205/.

[i.34]
SWRL: A Semantic Web Rule Language Combining OWL and RuleML (Version 0.5).

NOTE:
Aavailable at http://www.daml.org/2003/11/swrl/.

[i.35]
SPIN - Overview and Motivation.

NOTE:
Available at http://www.w3.org/Submission/spin-overview/.
[i.36]
oneM2M Drafting Rules.

NOTE:
Available at http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc.

[i.37]
oneM2M TS 0002: "onM2M Requirements".

[i.38]
Broadband Forum TR-069: "CPE WAN Management Protocol v1.1".

[i.39]
oneM2M TS 0001: "oneM2M Functional Architecture".
[i.40]
D-S4 - SMART 2013-0077 – Smart Appliances -  Final Study Report v1.0
NOTE:
Available at https://docs.google.com/file/d/0B2nnxMhTMGh4WTVsSVRsb01ha3c/edit
-----------------------End of Changes to References  -------------

-Start of changes to Definitions Symbols Abbreviations Acronyms -

3
Definitions, symbols, abbreviations  and acronyms
3.1
Definitions

<defined term>: <definition>

<defined term>[N]: <definition>

3.2
Symbols

<symbol>
<Explanation>

3.3
Abbreviations and Acronyms
<ABBREVIATION/ACRONYM>
<Explanation>
---End of changes to Definitions, Symbols, Abbreviations, Acronyms ---
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