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6
Description of Classes and Properties

6.1
Classes

6.1.1
Class: Thing


· 
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Description
A Thing in oneM2M  (Class: Thing) is an entity that can be identified in the oneM2M System. A Thing may have properties (Object Property: hasThingProperty) that can be described by Values. A Thing can have relations to other things (Object Property: hasThingRelation)
E.g. A room that is modelled in oneM2M would be a Thing that could have a room-temperature as a Value and could have a relationship “isAdjacentTo” to another room
Object Properties
This Class is the domain Class of Object Property:
· hasThingProperty (range Class: Value)
· hasThingRelation (range Class: Thing)
This Class is the range Class of Object Property:

· hasThingRelation (domain Class: Thing)
Data Properties
- none
Superclass-subclass Relationships
This Class is superclass of:

· Device
Restrictions
This Class is anonymous sub-class of:

· hasThingRelation only Thing
(Universal restriction: a Thing can only have a relationship “hasThingRelation” to other Things)
6.1.2
Class: Value
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Description

A Value (Class: Value) denotes a property of a Thing. A Value can e.g. be observed or influenced by devices, or it constitutes static data about a Thing.
E.g. the indoor temperature of the room could be a Value of a Thing “room”.
A Value of a thing can concern a certain Aspect, e.g. the indoor temperature concerns the Aspect “Temperature” that could be measured by a temperature sensor.
A Value of a Thing can have meta data
Object Properties

This Class is the domain Class of Object Property:

· concerns (range Class: Aspect)

· hasMetaData (range Class: MetaData)
This Class is the range Class of Object Property:

· hasThingProperty (domain Class: Thing)
Data Properties

This Class is the domain Class of Data Property:

· hasDataTypeAndRange
Superclass-subclass Relationships
- none
Restrictions
This Class is anonymous sub-class of:
· hasDataTypeAndRange

6.1.3
Class: Aspect
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Description

An Aspect (Class: Aspect) describes the real-world aspect that a functionality or a property of a thing relates to. Aspect is also used to describe a quality or kind of an Input- or Output variable of an Opertation. 
The Aspect could be a (physical or non-physical) entity or it could be a quality. 
Object Properties

This Class is the domain Class of Object Property:

· canHaveMetaData (range Class: MetaData)

This Class is the range Class of Object Property:

· refersTo (domain Class: Functionality)
· concerns (domain Class: Value)

· describe (domain Class: Input OR Output)
Data Properties

- none
Superclass-subclass Relationships
- none 
Restrictions
- none
6.1.4
Class: MetaData
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Description

MetaData (Class: MetaData) contain data (like units, precision-ranges …) about the Values of a Thing or about an Aspect. 
E.g. the indoor temperature could have meta data: “Degrees Celsius”. 
Object Properties

This Class is the domain Class of Object Property:

- none
This Class is the range Class of Object Property:

· hasMetaData (domain Class: Value)
· canHaveMetaData (domain Class: Aspect)

Data Properties

- none
Superclass-subclass Relationships
- none 
Restrictions
- none
6.1.5
Class: Device
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Description

· A Device (Class: Device) is a object designed to accomplish a particular task. A Device contains some logic and is producer and/or consumer of data that are exchanged via its Services with other oneM2M entities (Devices, Things) in the network. A Device may be a physical or non-physical entity.
In the context of oneM2M a Device is always assumed to be capable of communicating electronically via a network.

· In order to accomplish its task, the device performs one or more functionalities 
· These functionalities are exposed in the network as Services of the Device.
· A Device can be composed of several (sub-) Devices 

· Each Device (including sub-Devices) needs to be individually addressable in the network.

Object Properties

This Class is the domain Class of Object Property:

· consistsOf (range Class: Device)
· hasService (range Class: Service)
· hasFunctionality (range Class: Functionality)
This Class is the range Class of Object Property:

· consistsOf (domain Class: Device)
Data Properties

- none
Superclass-subclass Relationships
This Class is sub-class of:

· Thing
This Class is super-class of:

· InterworkedDevice
Restrictions
This Class is anonymous sub-class of:

· consistsOf only Device
6.1.6
Class: InterworkedDevice

Description

· An InterworkedDevice (Class: InterworkedDevice) is a Device – e.g. in an Area Network – that does not support oneM2M interfaces and can only be accessed from the oneM2M System by communicating with a “proxied” (virtual) device that has been created by an Interworking Proxy Entity.
Object Properties

This Class is the domain Class of Object Property:

· isPartOf (range Class: AreaNetwork)

This Class is the range Class of Object Property:

· isControlledBy (domain Class: AreaNetwork)

Data Properties

This Class is the domain Class of Data Properties:

· anTechnologyCommunicationProtocol
· anTechnologyPhysicalStandard
· anTechnologyProfile
Superclass-subclass Relationships

This Class is sub-class of:

· Device
Restrictions

-none
6.2
Object Properties

6.2.1
Object Property: providesInterworkingWith

 Object Property: providesInterworkingWith is used to model a relationship between an Interworking Proxy Entity (IPE) (Class: InterworkingProxyEntity) and a M2M Area Network  (Class: AreaNetwork). 

6.2.2
Object Property: hasDevice

 Object Property: hasDevice

TBD
6.2.3
Object Property: consistsOf

 Object Property: consistsOf

TBD
6.2.4
Object Property: hasTechnology

 Object Property: hasTechnology

TBD
6.2.5
Object Property: hasFunction

 Object Property: hasFunction

TBD
6.2.6
Object Property: offers

 Object Property: offers

TBD A Device offers (min 1) (Interface or Service); A Service offers (min 1) Interface

6.2.7
Object Property: hasNetworkBus

 Object Property: hasNetworkBus

TBD
6.2.8
Object Property: hasDataField

 Object Property: hasDataField

TBD
6.2.9
Object Property: offersStateInformation

 Object Property: offersStateInformation

TBD
6.2.10
Object Property: hasOperation

 Object Property: hasOperation

TBD
6.2.11
Object Property: hasProperty

 Object Property: hasProperty

TBD
6.2.12
Object Property: influencesProperty

 Object Property: influencesProperty

TBD
6.2.13
Object Property: observesProperty

 Object Property: observesProperty

TBD
6.2.14
Object Property: representsFunction

 Object Property: representsFunction

TBD
6.3
Data Properties

6.3.1
Data Property: hasAddressInAreaNetwork

TBD The address with which an Interworked Device or a NetworkBus can be addressed in its Area Network

 Data Property: hasAddressInAreaNetwork is used for the Class: InterworkedDevice and Class: NetworkBus. It asserts that every InterworkedDevice or NetworkBus must have exactly one address in the Area Network. The address in the Area Network is assumed to be of built-in type string.
Therefore (Class: Device) is an 

· anonymous subclass of (Data Property: hasAddressInAreaNetwork) exactly 1 Literal
6.3.2
Data Property: anTechnologyCommunicationProtocol

Data Property: anTechnologyCommunicationProtocol

TBD Identification of a communication protocol (e.g. ZigBee_1_0) 

· (Data Property: anTechnologyCommunicationProtocol) exactly 1 Literal

6.3.3
Data Property: anTechnologyPhysicalStandard

Data Property: anTechnologyPhysicalStandard

TBD Identification of the physical properties of a Area Network technology (e.g. IEEE_802_15_4_2003_2_4GHz).

· (Data Property: anTechnologyPhysicalStandard) exactly 1 Literal

6.3.4
Data Property: anTechnologyProfile

Data Property: anTechnologyProfile

TBD  Identification of a profile (e.g. ZigBee_HA) of a Area Network technology.
· (Data Property: anTechnologyProfile) exactly 1 Literal
6.3.5
Data Property: hasNameID

Data Property: hasNameID

· TBD An Interface or a Service of a Device has a unique ID in the nework in which the device is supported(Data Property: hasNameID) exactly 1 Literal

6.3.6
Data Property: hasDirectionOfDataFlow

Data Property: hasDirectionOfDataFlow

TBD Direction of Data Flow:

- "DataInput" for data that are consumed by the Device

- "DataOutput" for data that are produced by the Device

- "InOutData" for data that are consumed and produced by the Device

· •
(Data Property: hasDirectionOfDataFlow) exactly 1 {"DataInput" , "DataOutput" , "InOutData"}

6.3.7
Data Property: hasValue

Data Property: hasValue

TBD A Datafield has a Value

=> DataField SubclassOf hasValue exactly 1 Literal ???
-----------------------End of change 1---------------------------------------------

-----------------------Start of change 2-------------------------------------------

<If the text is new text, turn on "Track Changes" and start typing or paste the new text>

<If the CR is changing existing text.

· Select the text from the latest baseline TS or TR.

· Turn  "Track Changes" off.

· Paste the existing text from the baseline.

· Turn "Track Changes" on.

· Make the proposed changes.>

-----------------------End of change 2---------------------------------------------

-----------------------Start of change n-------------------------------------------

<If the text is new text, turn on "Track Changes" and start typing or paste the new text>

<If the CR is changing existing text.

· Select the text from the latest baseline TS or TR.

· Turn  "Track Changes" off.

· Paste the existing text from the baseline.

· Turn "Track Changes" on.

· Make the proposed changes.>

-----------------------End of change n---------------------------------------------

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

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”. 

2.2
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/

[i.3]
Open-source ontology editor PROTÉGÉ: http://protege.stanford.edu/ 
[i.4]
W3C OWL Working Group, OWL 2 Web Ontology Language Document Overview.

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

-----------------------End of Changes to References  -------------

-Start of changes to Definitions Symbols Abbreviations Acronyms -

3
Definitions, symbols and abbreviations


3.1
Definitions





For the purposes of the present document, the terms and definitions given in TS-0011 [1] and the following apply:


Annotation Property: Is a Property that can be used to add information (metadata / data about data) to classes, individuals and Object/Data Properties
Class: In the OWL standard ontology language from the World Wide Web Consortium (W3C) (see [i.4]), Concepts are called “Classes”. 
Concept: Entity of an Ontology that has an agreed, well defined, meaning within the domain of interest of that ontology. A Concept is conceptually grouping a set of Individuals
Data Property: Is a Property that relates an individual of a Class to data of a stecified type and range.
Ontology: formal specification of a conceptualization, that is defining Concepts as objects with their properties and relationships versus other Concepts
Object Property: Is a Property that relates an individual of  a domain Class to an individual of a range Class. 
Property: In the OWL standard ontology language Properties represent relations among individuals. Properties can be sub-categorized as Object Properties, Data Properties and Annotation Properties  
Relation: (also called "interrelation" or "property") stating a relationship among individuals
Restriction: A Restriction describes a class of individuals based on the relationships that members of the class participate in. Restrictions can be sub-categorized as: existential Restrictions, universal Restrictions, Cardinality restrictions and hasValue Restrictions.

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.

3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations



abbreviations given in TS-0011 [1] and the following apply:



<ABREVIATION3>
<Explanation>
AE
Application Entity

OWL
Web Ontology Language
SAREF
Smart Appliances REFerence ontology
SPARQL
SPARQL Protocol and RDF Query Language









---End of changes to Definitions, Symbols, Abbreviations, Acronyms ---
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