	Doc# MAS-2015-0595R03-TS-0012_Update_on_Base_Ontology_and_Mapping_to_oneM2M_Resources.doc
Change Request
	[image: image7.png]






	


	CHANGE REQUEST

	Meeting:*
	MAS#18

	Source:*
	Joerg Swetina, NEC Europe Ltd. (ETSI), joerg.swetina@neclab.eu
Martin Bauer, NEC Europe Ltd. (ETSI), martin.bauer@neclab.eu
Ataru Kobayashi, NEC Corporation (TTC), a-kobayashi@df.jp.nec.com 
Omar Elloumi, Alcatel-Lucent (ATIS), omar.elloumi@alcatel-lucent.com

	Date:*
	2015-07-20

	Contact:*
	Joerg Swetina, NEC Europe Ltd. (ETSI), joerg.swetina@neclab.eu
Martin Bauer, NEC Europe Ltd. (ETSI), martin.bauer@neclab.eu 

Ataru Kobayashi, NEC Corporation (TTC), a-kobayashi@df.jp.nec.com
Omar Elloumi, Alcatel-Lucent (ATIS), omar.elloumi@alcatel-lucent.com

	Reason for Change/s:*
	1. Updates the Base Ontology through

a. Simplification by removing class ThingProperty”

b. Introducing relationship “hasThingRelation” ofe one Thing to another Thing.

c. Introducing “Command” as the functionality counterpart of “Operation”.

d. Moving “consistsOf” recurrence relationship from Service to Operation

2. Introduces security mapping rules to oneM2M Resources for the oneM2M Base Ontology (and derived ontologies)

	CR  against:  Release*
	2

	CR  against:  WI*
	 FORMCHECKBOX 
 Active WI-0025 (Generic Interworking)  

 FORMCHECKBOX 
 MNT Maintenace / < Work Item number(optional)>
 FORMCHECKBOX 
 STE Small Technical Enhancements / < Work Item number (optional)>
Only ONE of the above shall be ticked

	CR  against:  TS/TR*
	TS-0012 v0.3.0

	Clauses/Sub Clauses*
	2.1,  5.2.1.2, 7.1 

	Type of change: *
	 FORMCHECKBOX 
 Editorial change
 FORMCHECKBOX 
 Bug Fix or Correction
 Change to existing feature or functionality
 FORMCHECKBOX 
 New feature or functionality
Only ONE of the above shall be ticked

	Post Freeze checking:*
	This CR contains only essential changes and corrections?  YES 
  NO 
This CR may break backwards compatibility with the last approved version of the TS?       YES 
  NO 
This CR is a mirror CR? YES  FORMCHECKBOX 
  if YES, please indicate the document number of the original CR: <Document Number) : NO  FORMCHECKBOX 
  


	Template Version:27 May 2015 (Dot not modify)


oneM2M Notice

The document to which this cover statement is attached is submitted to oneM2M.  Participation in, or attendance at, any activity of oneM2M, constitutes acceptance of and agreement to be bound by terms of the Working Procedures and the Partnership Agreement, including the Intellectual Property Rights (IPR) Principles Governing oneM2M Work found in Annex 1 of the Partnership Agreement.

GUIDELINES for Change Requests:

Provide an informative introduction containing the problem(s) being solved, and a summary list of proposals.

Each CR should contain changes related to only one particular issue/problem.
In case of a correction, and the change apply to previous releases, a separated “mirror CR” should be posted at the same time of this CR
Follow the principle of completeness, where all changes related to the issue or problem within a deliverable are simultaneously proposed to be made E.g. A change impacting 5 tables should not only include a proposal to change only 3 tables. Includes any changes to references, definitions, and acronyms in the same deliverable.
Follow the drafting rules.
All pictures must be editable.
Check spelling and grammar to the extent practicable.
Use Change bars for modifications.
The change should include the current and surrounding clauses to clearly show where a change is located and to provide technical context of the proposed change. Additions of complete sections need not show surrounding clauses as long as the proposed section number clearly shows where the new section is proposed to be located.
Multiple changes in a single CR shall be clearly separated by horizontal lines with embedded text such as, start of change 1, end of change 1, start of new clause, end of new clause.
When subsequent changes are made to content of a CR, then the accepted version should not show changes over changes. The accepted version of the CR should only show changes relative to the baseline approved text. 
Introduction

-----------------------Start of change 1--------------------------------------------
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”
-----------------------End of change 1---------------------------------------------
-----------------------Start of change 2--------------------------------------------

7
Instantiation of the Base Ontoloy and external ontologies to the oneM2M System

7.1
Mapping rules for the Base Ontology

7.1.1
Instantiation of classes of the oneM2M Base Ontology and derived external ontologies:

The fundamental concepts for the Base Ontology and derived external ontologies are:

· Thing, 
and

· Device (as subclass of Thing)

The main distinction of a Device from Things (like room, table, door) is that a Device has Services and their Operations, i.e. a Device autonomously produces/consumes input/output data through its application logic. 
Note, a Device is not necessarily a physical device. It could also be a virtual / abstract Device or a mashup.

On the other hand a Thing, that is not a Device does not autonomously produce/consume data. However it may have Aspects (e.g. RoomTemperature) that can be characterized by data. Since the Thing does not produce/consume these data they need to be set / read by other applications, e.g. Devices.

Most classes of the Base ontology are instantiated as data of a oneM2M resource. For these classes the following applies:
7.1.1.1
General requirement on instantiating classes of the Base Ontology
· Each oneM2M resource that contains an instantiation of a class of the Base Ontology (or a sub-class)

a) Shall contain an Ontology-Ref attribute that identifies the class in the referenced ontology
b) Shall have a sub-resource of type <SemanticDescriptor> containing data of the instantiation of the class in its descriptor attribute. 
These data shall also contain instantiations of Object- and Data Properties for which the class is a domain class.
7.1.1.2
Instantiation of individual classes of the Base Ontology

· The Device class of the oneM2M Base Ontology (or a sub-class of “Device” class in external ontologies) shall be instantiated in resources of type <AE> in the oneM2M System. The  <SemanticDescriptor> sub-container shall contain data of that instantiation of the class as descriptor attribute.
Editor’s Note: need to be able to have a <Node> resource mapped to a Device 
Note: Also the InterworkedDevice class of the oneM2M Base Ontology (or a sub-class of “InterworkedDevice” class in external ontologies) is instantiated as resources of type <AE>. However in this case the <AE> represents a “proxied” device, the application logic (APP-ID) is provided through the Interworking Proxy Entity (IPE).
· 
· The Service class (or sub-class) shall be instantiated in the data of the descriptor attribute of the <SemanticDescriptor> sub-container of the <AE> of the Device class instance 
· The Functionality class (or sub-class) shall be instantiated in the data of the descriptor attribute of the <SemanticDescriptor> sub-container of the <AE> of the Device instance 

· The Input and Output classes (or sub-classes) shall be instantiated in <Container> sub-resources of the <AE> of the Device instance
· The Value class (or sub-class) is instantiated as input- or output values of a restful operation .
Editor’s note: How does a measurement of a device (Output) modify the Value of Thing that is measured ? …
· The Operation class (or sub-classes):

· The sub-class GET (or sub-classes) shall be instantiated in the <SemanticDescriptor> sub-container of the <AE> of the Device instance, referencing an Output class instantiation via the  “hasValue” Object Property
Note: in oneM2M an execution of a GET operation is accomplished through a “RETRIEVE” to the latest <ContentInstance> of the <Container> of the Output resource.
· The sub-class SET (or sub-classes) shall be instantiated in the <SemanticDescriptor> sub-container of the <AE> of the Device instance, referencing an Input class instantiation via the  “hasValue” Object Property
Note: in oneM2M an execution of a SET operation is accomplished through a “CREATE” to the <ContentInstance> of the <Container> of the Input resource.

· Other Operation classes (RPC-like operations) are instantiated in <Container> sub-resources of the <AE> of the Device instance. Input- and Output instances are referenced  
Editor’s note: Need some more text here…

Note: in oneM2M an execution of a RPC-like operation is accomplished through…
Editor’s note: Need some more text here…
· The Aspect class (or sub-class) is instantiated…
· The MetaData class (or sub-class) is instantiated…
Editor’s note: Need some more text here…
7.1.2
Instantiationof Object Properties:
Object properties are relating an instance of domain class to an instance of the range class.
They shall be instantiated in the data of the descriptor attribute of the <SemanticDescriptor> resource that instantiates the domain class of the object property. 
If the range class of an Object Property is instantiated in a different resource than the instantiation of the domain class then the Object Propery shall contain a reference to that resource.
7.1.3
Instantiationof Data Properties:

Data properties shall be instantiated in the data of the descriptor attribute of the <SemanticDescriptor> resource that instantiates the domain class of the object property. 

-----------------------End of change 2---------------------------------------------
-----------------------Start of change 3--------------------------------------------

5.2.1.2
Essential Classes and Properties of the Base Ontology
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Figure 1
Figure1 shows the essential Classes and Properties of the Base Ontology. The nodes (bubbles) denote Classes whereas edges (arrows) denote Object Properties. Data Properties are not shown in this figure.

The graph in Figure 1 can be read as follows: 

· A Thing in oneM2M  (Class: Thing) is an entity that can be identified in the oneM2M System. 
A Thing may have ThingProperties that can be described by data in the oneM2M System.
E.g. A room that is modelled in oneM2M would be a Thing

· A Value (Class: Value) denotes an attribute of a Thing that can be can be described in the oneM2M System by data. A Value can e.g. be observed or influenced through an obervation or action by devices, or it constitutes static data about a Thing.
E.g. the luminosity of the room could be a ThingProperty of the Thing “room”.

· Location (Class: Location) is a specific ThingProperty describing the location of a Thing. 
It is modelled as subclass of  Class: ThingPropery.
A ThingProperty can affect the same or a different Thing
E.g. A Thing “roomA” could have a ThingProperty “door” that connects to a Thing “roomB”.
A ThingProperty can have MetaProperties that contain further information about the ThingProperty
· A MetaData (Class: MetaData) denotes an information about a ThingProperty. 
E.g. units or accuracy would be MetaProperties.

· Unit is a subclass of MetaProperty
· 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 entities (Devices, Things) in the network.
In the context of oneM2M a Device is always assumed to be capable of communicating electronically via a network (oneM2M or interworked non-oneM2M network).
· In order to accomplish its task, the device performs one or more functionalities (Object Property: hasFunctionality) (Class: Functionality). 
=> hasFunctionality min 1 Functionality
These functionalities are exposed in the network as Services of the Device.
· A Device must offer at least one Service:  (Object Property: hasService min 1 Service)
=> hasService min 1 Service
· A Device can be composed of several (sub-) Devices (Object Property: consistsOf) (Class: Device).
=> consistsOf only Device
E.g. a “lightswitch” would be a device, a combined fridge/freezer would be a device that consists of a sub-device fridge and a sub-device freezer.
· A Functionality (Class: Functionality) represents the functionality necessary to accomplish the task for which a Device is designed. A device can be designed to perform more than one functionality.
The Class: Functionality exhibits the – human understandable – meaning what the device “does”. 
· A functionality refers to (e.g. observes or influences) a certain Aspect.

E.g. considering a “lightswitch” then a related Functionality could be “Controlling”.
These functionalities would refer to an Aspect “lighting”, that is influenced by the device “lightswitch”.


•
An Aspect (Class: Aspect) describes the real-world aspect that the functionality relates to. The Aspect can be a Thing (e.g, the Functionality “washing” of a washing machine would refer to an Aspect “laundry” - which is a Thing) or it could be a quality (e.g. the Functionality “measuring” of a temperature sensor would refer to the Aspect  “temperature”) .
· A Command (Class: Command) represents an action that can be performed to support the Functionality.
e.g. the Functionality “set_Dimming” could have a Command “setPercentage”, with a parameter that has values 0 - 100.
· A Service (Class: Service) is a representation of a Functionality to a network that makes the functionality discoverable, registerable, remotely controllable in the network. A Service can represent one or more functionalities. A Service is offered by a device that wants (a certain set of) its functionalities to be discoverable, registerable, remotely controllable by other devices in the network.

· Every Functionality is exposed to the network by at least one Service.
=> "isExposedBy min 1 Service"

· 
· 

· While a Functionality  describes the meaning of the device’s functionality the Service (Class: Service) is used to describe how such functionality is represented in a communication network and is therefore dependent on the technology of the network.
E.g. the Functionality: “turn_light_On_or_Off” could be exposed in the network by a Service “UPDATE Binary Value”.

· An Operation (Class: Operation)  is the means of a Service to communicate over the network (i.e. transmit data to/from other devices). It is a representation of a Command to a network
· An Operation can be related to a Command that is exposed to the network by that Operation 
· An Operation has Input (data consumed by the Device) and Output (Data produced by the Device), as well as a Method that describes how to transmits In- and Output data over the network. 
· An Operation may consist of (sub-)Operations that in turn can have Input and Output data. When an Operation is invoked all sub-Operations are invoked at the same time.
· The Operation has a Taget … ???
· Input (Class: Input) describes an input to the device via some operation
· Output (Class: Output) describes an output from the device via some operation
· 
· Method (Class: Method) describes a way (e.g. RESTful or RPC based, subscribed, event based, polled, pushed..) how Input/Output is gathered/produced by the Device.

· Target (Class: Target) describes … ???
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Figure 2
5.2.2 
Use of ontologies for Generic Interworking with Area Networks
5.2.2.1
General Principle

Interworking with Area Networks is accomplished in oneM2M through functionality provided by Interworking Proxy Entities (IPE).
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Figure 3
The IPE creates “proxied” devices as oneM2M Resources (e.g. AEs) in the oneM2M Solution that can be accessed by oneM2M Applications in the usual way.

To accomplish the creation of “proxied” devices the IPE uses an ontology that describes the the type of interworked Area Network and its entities (device types, their Input/Output operations and –data, etc.). 
For example, in figure 1 an ontology that describes a KNX Area Network and its entities would be needed.

The creation of oneM2M resources (e.g. AEs), attributes, links, etc. follows a scheme that will be described in TS-0001.

Editor’s Note: TBD
For achieving the flexibility for the IPE to create “proxied” Devices for many different types of Area Networks each ontology that describe a specific type of interworked Area Network needs to be derived from the Base Ontology that is specified in the current TS. 
E.g. the OWL representation of an ontology that describes the entities of an Area Network of type “KNX” needs to

a) contain an ‘include’ statement which includes Base Ontology

b) the Class of “KNX Nodes” needs to be a subclass of the “Device” Class of oneM2M’s Base Ontology

c) the Class of “KNX Communication Objects” needs to be a subclass of the “Service” Class of the Base Ontology

etc.

Note, that for fthe purpose of Generic Interworking with Area Networks the Base Ontology is only used to describe type information and not for describing instances of these types. E.g. the Base Ontology describes the type “Device”, but does not contain information about a specific Device.
The Base Ontology therefore only contains Classes and Prpoerties but not instances.

5.2.2.2
Classes and Properties needed for Generic Interworking
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Figure 4
Figure 4 shows the main Classes and Properties of the Base Ontology that are required for Generic Interworking with Area Networks. 

The graph in Figure 4 can be read as follows: 

· Area Network (Class: AreaNetwork) 
An Area Network is characterized by its technology
- physical properties (e.g. IEEE_802_15_4_2003_2_4GHz), its 
- communication protocol (e.g. ZigBee_1_0) and potentially a 
- profile (e.g. ZigBee_HA)..

· An Interworked Device (Class: InterworkedDevice) is part of an AreaNetwork
Class InterworkedDevice is subclass of Class Device
Note: An interworked Device is not a oneM2M Device and can be only accessed from the oneM2M System by communicating with a “proxied” (virtual) device that has been created by an Interworking Proxy Entity.
The InterworkedDevice class describes the “proxied” (virtual) device.

Editor’s Note: it needs to be clarified if the InterworkedDevice class can also describe the “lowering scheme” to the protocol of the AreaNetwork.
· The AreaNetwork is controlled by (at least one) interworked Device in that AreaNetwork.
-----------------------End of change 3---------------------------------------------
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