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Abstract
This contribution proposes a short introduction into ontologies for section 5.1.1.1 since the concept / value of ontologies is not always well known to engineers, who are the main target audience of oneM2M specifications. 
In addition it introduces the two main purposes (syntactic and semantic interoperability) why ontologies are used in oneM2M.
R01 after discussion in confcall MAS#17.2
======================== Start of 1st Change ========================
2.1
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.

Use the EX style, enclose the number in square brackets and separate it from the title with a tab (you may use sequence fields for automatically numbering references, see clause A.4: "Sequence numbering") (see example).

[1]
 oneM2M TS-0011 “Common Terminology”. 
[2]
oneM2M TS 0001: "Functional Architecture".
[3]
W3C OWL Working Group, OWL 2 Web Ontology Language Document Overview.

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

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.

Use the EX style, add the letter "i" (for informative) before the number (which shall be in square brackets) and separate this from the title with a tab (you may use sequence fields for automatically numbering references).

 [i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)

[i.2]
The Smart Appliances REFerence (SAREF) ontology: http://ontology.tno.nl/saref/ 
======================== End of 1st Change ========================
======================== Start of 2nd Change ========================
5.1.1
Why using ontologies in oneM2M?

5.1.1.1

Introduction to ontologies
In a nutshell an  ontology is a vocabulary with a structure. The vocabulary applies to a certain domain of interest (e.g. metering, appliances, medicine …) and it contains concepts that are used within that domain of interst, similar to the “defined terms” in the “Definitions” section 3 of this document.
An ontology should:

· Capture a shared understanding of a domain of interest

· Provide a formal and machine manipulable model of the domain
The ontology lists  and denominates these concepts which have agreed, well defined, meanings within the domain of interest (e.g.  the concept of “Device” has an agreed, well defined, meaning within the scope of the Smart Appliances REFerence (SAREF) ontology see [i.2] ).
Concepts do not identify individuals but they identify classes of individuals. Therefore, in the OWL standard ontology language from the World Wide Web Consortium (W3C) (see [3]), concepts are called “Classes”.
The structure part of the ontology is introduced through agreed, well defined, relationships between its concepts. Such a relationship – in OWL called “Object Property” – links a subject concept to an object concept.
subject concept ( relationship ( object concept
in OWL:
domain Class ( Object Property ( range Class
Example: in SAREF an Object Property “accomplishes” relates the “Device” class to the “Task” class  
Device ( accomplishes ( Task
Also the relationships / Object Properties of an ontology have agreed, well defined, meanings within the domain of interest. In the example above the “accomplishes” part of the relationship is well documented as part of SAREF (see [i.2]).
A second type of Properties in OWL is called “Data Properties”. A Data Property is linking  a subject Class to a data. These data may be typed or untyped 
Example: in SAREF the Data Property “hasManufacturer” links the class “Device with data of datatype “Literal”
Device ( hasManufacturer ( Literal
Again, the Data Properties of an ontology have agreed, well defined, meanings within the domain of interest.
In the example above the Data Property “hasManufacturer” indicates that the Literal, that is linked via this Data Property will indicate the manufacturer of the Device.).
Data Properties can be considerd the similar to attributes in oneM2M. 
In general, an individual of a certain Class may or may not have a particular relation (Object Property or Data Property) that is defined by the ontology. However, if such a relation exists for the individual then that relation shall be used with the meaning specified by the ontology.
One additional, crucial aspect differentiates an ontology from a vocabulary with a structure. An ontology enables specified, allowed constructs (based on predicate logic) and can be represented in a formal, machine interpretable form e.g. by the OWL standard ontology language. This allows to create queries (e.g. through the SPARQL query language) that search for individuals of specified classes, having specified relationships, etc..
The OWL dialect OWL-DL (where DL stands for "Description Logic"), that is used in this specification and that is supported by the ontology-editing tool “Protégé”, has the additional advantage that it is underpinned by a description logic. For ontologies that fall into the scope of OWL-DL we can use a reasoner to automatically check the consistency of classes, and take what we have explicitly stated in the ontology and use it to infer new information. OWL-DL ensures that queries are decidable.
Additionally, OWL-DL allows to create Intersection, Union and Complement classes,  restrictions (e.g. on the required/allowed number of relationships for any individual of the Class along this property) an other useful constructs.
5.1.1.2
The purpose of the oneM2M Base Ontology
Ontologies and their OWL representations are used in oneM2M to provide syntactic and semantic interoperability of the oneM2M System with external systems. These external systems are expected to be described by ontologies.
The only ontology that is specified by oneM2M is the oneM2M Base Ontology, as decribed in the current document. However, external organizations and companies are expected to contribute their own ontologies that can be mapped (e.g. by sub-classing, equivalence..) to the oneM2M Base Ontology. 
Such external ontologies might describe specific types of devices (as e.g. in the SAREF ontology) or, more generally, they might describe real-world “Things” (like buildings, rooms, cars, cities..) that should be represented in a oneM2M implementation. 
The value for external organizations and companies to provide their ontologies to oneM2M consists in supplementing oneM2M data with information on the meaning/purpose of these data. The OWL representation of that ontology provides a common format across oneM2M.
The oneM2M Base Ontology is the minimal ontology (i.e. mandating the least number of conventions) that is required such that other ontologies can be mapped into oneM2M. 
5.1.1.2.1
Syntactic interoperability
Syntactic interoperability is mainly used for interworking with non-oneM2M devices in Area Networks. In this case an ontology – represented as OWL file – that contains the Area Network specific types of communication parameters (names of operations, input/output parameter names, their types and structures …) is used to configure an Interworking Proxy Entity (IPE). 
With the help of this OWL file the IPE is able to allocate oneM2M resources (AEs, containers) that are structured along the Area Network specific parameters and procedures. This enables oneM2M entities to read/write from/into these resources such that the IPE can serialize the data and send/receive them from/to the devices in the Area Network.
The semantic meaning of these resources is implicitly given by the interworked Area Network technology.
Each ontology that describe a specific type of interworked Area Network needs to be derived from the oneM2M Base Ontology. In particular the device types of an ontology of an interworked Area Network need to be mapped (e.g. by sub-typing) into the concept “Interworked Device” of the oneM2M Base Ontology.
5.1.1.2.2
Semantic interoperability
Semantic interoperability is mainly used to describe functionality for services provided by oneM2M compliant devices (M2M Devices). 
E.g. different, oneM2M compliant types of washing machines may all perform a functionality like “washing-function” ,”drying-function”, “select wash temperature”…, however the oneM2M resources (containers), through which these functions can be accessed, can have different resourceNames, child-structures and type of content.
In this case an ontology – represented as OWL file –contains the specific types of the M2M Application Service and/or Common Service of the M2M Device (e.g. CRUD operation, resourceNames, child-structures and type of content …) together with the functionality of that service (e.g. “washing-function”).

Each ontology that describe a specific type of M2M Device needs to be derived from the oneM2M Base Ontology. In particular the device type needs to be mapped (e.g. by sub-typing) into the concept “Device” of the oneM2M Base Ontology.
======================== End of 2nd Change ========================
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