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1 Introduction

This contribution proposes additional text for TR-0007 section 8.4.1 to further detail and clarify the support for common languages.  
-----------------------Start of change 1 -------------------------------------------

8.4
Architectural Aspects
This clause presents architectural recommendations for, or potential constraints to, the oneM2M architectural design. This clause also highlights any restrictions that the oneM2M architecture potentially places on utilisation of the analysed semantics technologies within oneM2M.

8.4.1
Support of common languages
RDF(S) and OWL have been introduced in section 6.1.3 as most common languages for describing ontologies. 
The Resource Description Framework (RDF) is a framework for representing information on the Web. It is essentially a data-model using as building block a resource-property-value triple, called a statement. 

In the example shown below, an RDF graph is used to depict the statement that Sample1 is measured on “2014-08-21”. RDF graphs are powerful for representing information, but abstract and better suited for human analysis, not for application exchange. 




[image: image2.emf]Sample1 "2014-08-21"^^xsd:date   measuredOn


Figure 39 A semantic example in RDF Graph form

RDF statements could also be represented in a concrete format, such as a file or other byte stream. The most popular used expressive formats are RDF/XML and the Terse RDF Triple Language (Turtle). The figures below show the RDF statements in RDF/XML and Turtle respectively. 

	<rdf:RDF

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:xsd ="http://www.w3.org/2001/XLMSchema#"





xmlns:m2m="http://www.mydomain.org/m2m-ns">

<rdf:Description rdf:about="Sample1">

< m2m:measuredOn>"2014-08-21"^^xsd:date"</m2m:measuredOn>

<m2m:unit>"mmHg"</m2m:unit>
</rdf:Description>

</rdf:RDF>


Figure 40 RDF Statement in RDF/XML
	@prefix rdf: http://www.w3.org/1999/02/22-rdf-syntax-ns#  .
@prefix rdfs: http://www.w3.org/2000/01/rdf-schema#  .

@prefix m2m: http://www.mydomain.org/m2m-ns .




m2m:Sample1

m2m:measuredOn "2014-08-21"^^xsd:date  


m2m:unit "mmHg" 




Figure 41 RDF Statement in Turtle

Based on the RDF triples (subject, predicate and object) resources can be structured using a RDFS (RDF Schema) vocabulary. RDF use of a loose set of relations (triples) make it ideal for the integration of possibly heterogenous information on oneM2M platforms. RDF is domain-independent, so no assumptions about a particular domain of use are made. It is up to the users to define their own terminology in a schema language called RDF Schema (RDFS). RDFS defines the vocabulary used in RDF data models. In RDFS we can define the vocabulary, specify which properties apply to which kinds of objects and what values they can take, and describe the relationships between objects.

In the example above xmlns:m2m  in  is the self-defined domain name, in which the property measuredOn is defined as part of the RDFS.

Semantic technologies use a combination of a schema language and an ontology language to provide enhanced capabilities. RDFS vocabulary can be extended by the Web Ontology Language (OWL) with additional resources that can be used to build more expressive ontologies for the web. 

OWL uses a predefined, reserved vocabulary to define classes and the relationships between them for specific areas of interest, At the same time, OWL introduces additional restrictions regarding the structure and contents of RDF documents in order to make processing, reasoning more computationally feasible. For example, OWL defines properties that correspond to the standard set operators: intersection, union, and complement to define Boolean combinations of classes. 
The table below shows an example of using intersection to define the concept of ConstrainedDevice  is the intersection of several clasees: the Device class and three anonymous classes that put restrictions on specific paramaters such as memory, computing power and energy   . At first glance, it might appear that the OWL is equivalent to saying that ConstrainedDevicer is rdfs:subClassOf Device as well as of each of the classes setting restrictions on memory, computing power and energy . However, subClassOf statements only state that all  constrained devices  must be  dedevices and have restricted values of memory, computing power and energy . They cannot be used to infer that  an entity is a constrained device from only their being devices and their belonging to the three restricted classes , as can be done using owl:intersectionOf. 

	





<owl:Class rdf:ID=”ConstrainedDevice”> 

<owl:intersectionOf rdf:parseType=”Collection”> 

<owl:Class rdf:about=”#Device”/> 
<owl:Restriction>

  <owl: onProperty ref:resource=”#availableMemory”/>

  <owl:hasValue rdf:resource=”#Amount_Limited_Memory”/>

<owl:Restriction>

<owl:Restriction>

  <owl: onProperty ref:resource=”#computingPower”/>

  <owl:hasValue rdf:resource=”#Amount_Limited_Computing”/>

<owl:Restriction>
<owl:Restriction>

  <owl: onProperty ref:resource=”#availableEnergy”/>

  <owl:hasValue rdf:resource=”#Amount_Limited_Energy”/>

<owl:Restriction>
</owl:intersectionOf> 

</owl:Class>


Figure 42 Example of owl:intersection
OWL uses the RDF and RDFS, XML schema datatypes, and OWL namespaces. The OWL vocabulary itself is defined in the namespace http://www.w3.org/2002/07/owl# and is commonly referred to by the prefix owl. 

OWL allows you to use a number of predefined datatypes, most of which are defined in the XML Schema
RDF based vocabularies such as RDFS or OWL, make it easy to define inference possibilities and use expressive formats such as RDF/XML and Turtle.. As such the use of RDF and OWL as common languages within oneM2M is recommended.
----------------------- End of change 1 -------------------------------------------
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