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1. Background
While we have been developing the technical report on abstraction and semantics (ABS TR), we have identified several use cases and analysed relevant technologies from different SDOs. However, we haven’t checked any consistency for similar terminologies when we adopted proposals and reflected them in the TR. Therefore, there are many terminology issues in the current version (v-0.7.0) of ABS TR. 
In this regards, this contribution discusses several terminology issues for more clear meaning and proper usage. Based on clarifications for terminologies, this contribution proposes to revise the related text and figures in the TR on oneM2M Abstraction & Semantics Capability Enablement for consistency.
2. Discussion for proper usage of terminologies 

In this section, we would like to discuss the clear understanding of several terminologies which are used in the ABS TR.
The following terminologies should be clarified and properly used in the ABS TR (v-0.7.0). 

1) Physical entity vs. physical device

· Physical Entity: a tangible element that is intrinsic to the environment, and that is not specific to a particular M2M application in this environment. 
Depending on the environment, the physical entity may be a smart phone, a camera, a smart TV/audio, a piece of furniture, somebody, a room of a building, a car, a street of a city, etc. To be part of the M2M/IoT architecture, a physical entity does not need to be connected through a direct network interface, or even to be identified through a universal identification scheme such as RFID/EPC global, provided it can be sensed by sensors that are supposed to be deployed in this environment, and possibly acted upon by actuators. 

[Ref: Section 3.1 Definitions]
· Physical Device: a physical M2M appliance equipped with environment sensors (e.g., fan/heater, air conditioner, composite sensor, humidifier, air cleaner, etc.) 
[Ref: Section 5.2.1.3 Actors]
Clarification: The “physical entity” has a broad scope than the “physical device”. Therefore, a set of physical devices are a subset of physical entities. 
NOTE: Similar with the “physical entities”, the “real world entities” are used to represent “things”. – The thing type identifies the real-world thing.
[Ref: Section 5.1.1 Motivation for abstraction and semantics]

2) Abstract entity vs. abstract device

· Abstract Entity: a resource represented in the M2M System through the abstraction of either a physical entity or functionality implemented as software.
[Ref: Section 5.2.4.1 Description]
· Abstract device: a resource represented in the M2M System through the abstraction of either a physical device or a functionality implemented as a software.

[Ref: Section 5.2.1.1 Description]
Clarification: The different terminologies are used with the same meaning. We believe the “abstract entity” is more appropriate terminology to represent various kinds of physical entities including devices.
NOTE: In the section on abstraction, the “abstract device” is used as a terminology associated with the “native device”.
· These Abstract Devices are M2M Applications or functions, located in a CSE, that translate access to its interfaces into access to interfaces of a native device. An Abstract Device can do this translation to devices from a multitude of external technologies. Instead of communicating with the native device – or, to be more precise, with the related Interworking Proxy function – the M2M Application communicates with the Abstract Device and only needs to understand the information model of the Abstract Device.

[Ref: Section 6.1.1 Basics about interworking and abstraction]
3) Virtual entity vs. virtual device

· Virtual entity: a new resource created by a mash-up of multiple abstract entities. Additionally, it also includes a composite virtual entity created by the mash-up of either other abstract entities or existing virtual entities.
[Ref: Section 5.2.4.1 Description]
· Virtual device: a new resource created by a mash-up of multiple abstract devices. Additionally, it also includes a composite virtual device created by the mash-up of either other abstract devices or existing virtual devices.
[Ref: Section 5.2.1.1 Description]
Clarification: The different terminologies are used with the same meaning. We believe the “virtual entity” is more appropriate terminology to represent various kinds of composite entities from abstract entities.
NOTE: In the section on the use case for semantic home control, the “virtual device” is used as a Device Type.
· Virtual devices: entities that can be accessed in the same way as real devices, but only consist of software. Virtual devices can be used to provide processed information, e.g. an average calculated from the output of a number of physical devices.
[Ref: Section 5.2.2.1 Description]

In addition, the clarification for the “virtual thing” used in ETSI sematic M2M system is required to make clear the meaning and proper usage. – In the example, room-1 is not a physical object but a virtual thing. (It seems that a virtual thing is a part of physical entities.)
[Ref: Section 5.1.1 Motivation for abstraction and semantics]

3. Proposal
In this contribution, we have discussed several terminology issues. To avoid ambiguity, we propose to revise the related text and figures in the ABS TR (v-0.7.0). The following annex provides the detailed revisions. If necessary, we also would like to identify other terminology issues and make them clear for consistency.  
Annex: The proposed revisions of related text in the ABS TR  
====================================
5.2.1
An example of Home Environment Monitoring Service using semantic mash-up

5.2.1.1
Description

Semantic mash-up provides functionalities to support new services through the creation of new virtual entities, which do not exist in physical world, by obtaining semantic information through semantic descriptions from existing M2M resources in the M2M System.

Semantic mash-up function in the M2M system may have the following advantages: 

· Communication efficiency: By using virtual entities created through mash-up, M2M Applications can obtain necessary information by  using only a single query to M2M system. It reduces communication overload between the M2M System and the applications.

· Reusability: Virtual entities created by mash-up can be used by multiple M2M applications.  It can improve a  reusability of  information.  

· Authentication/security: When a mash-up needs information of devices residing in several M2M systems, authentication/security issues can be solved by M2M systems rather than applications.

For mash-up, abstract entity is defined as follows: 

· Abstract entity: a resource represented in the M2M System through the abstraction of either a physical entity or a functionality implemented as a software.
Virtual entity is a new resource created by a mash-up of multiple abstract entities. Additionally, it also includes a composite virtual entity created by the mash-up of either other abstract entities or existing virtual entities. It is manipulated as a general M2M resource.

Virtual entities can provide new information which the existing resources do not contain. 

In general, the virtual entities are created in the M2M System by a  query from a M2M Application. They can be created through the composition of other existing virtual entities as well as physical and abstract entities. The M2M System manages the created virtual entities.  

For example, if a user in a home requests home environment information like Discomfort Index (DI) or Air Pollution Index (API), new virtual entity (i.e., ‘Home Environment Management’) is created through mash-up of data from home appliances (e.g., heater, air conditioner, humidifier, air cleaner, etc.) equipped with environment sensors (e.g., sensors for temperature, humidity, CO2 level, VOC(Volatile Organic Compound) level, etc.) in the home. The virtual entity-‘Home Environment Management’ provides users with DI or API calculated using average values of temperature, humidity, CO2 level or VOC level based on collected data from various environment sensors.  

5.2.1.2
Source (as applicable)

Modacom (TTA)

5.2.1.3
Actors

· M2M Application: An application to provide a M2M application service based on M2M resources to M2M application service users. 

· M2M System: A system to provide M2M service functions. 
· Physical Device: A physical M2M appliance equipped with environment sensors (e.g., fan/heater, air conditioner, composite sensor, humidifier, air cleaner, etc.) 

5.2.1.4
Pre-conditions

· A M2M System has capabilities for semantic processing. 

· Physical entities and abstract entities for home appliances equipped with environment sensors are registered in a M2M System.

· A M2M resource has semantic description for semantic based searching and discovery.

5.2.1.5
Triggers (if any)



none
5.2.1.6
Normal Flow (as applicable)

The following figure shows the procedure for creation and execution of a virtual entity for the request in case that a M2M Application sends a semantic query for DI or API. 
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1. A M2M Application sends a semantic query to a semantic engine in a M2M System (e.g., What’s DI or API inside home?). 
2. The Semantic Engine discovers virtual entity which can meet the semantic query in a CSE. 
3. The CSFs return the result that there is no appropriate resource (Not Found).
4. The Semantic Engine determines semantic description to create a virtual entity (e.g., i) information of temperature and humidity required for calculating DI, ii) the method for calculating DI from data on temperature and humidity, etc.).  

5. The Semantic Engine discovers related member resources (i.e., abstract entities). 
6. The CSFs return URIs of discovered member resources.
7.The Semantic Engine requests to create a virtual entity and associate member resources with the virtual entity. 
8. The CSFs return information for created virtual entity.
9. The Semantic Engine starts to run the virtual entity.
10. The Semantic Engine collects M2M data based on information from member resources of the virtual entity  (e.g., values of temperature and humidity obtained from sensors in a home, etc.) .
11. The CSFs return the result.
12.The Semantic Engine applies a service logic using the collected values (e.g., the calculation of average temperature and humidity in a home, the calculation of DI value, etc.).
13. The Semantic Engine returns the result to the M2M Application (e.g., the current DI value inside home). 

5.2.1.7
Post-conditions (if any)



none
5.2.1.8
High Level Illustration (as applicable)

In case that a M2M Application requests the information for DI or API, a M2M System creates a new virtual entity (i.e., ‘Home Environment Management’) through mash-up of related data after analysing the request and identifying required data. DI and AI are created as new attributes inside the ‘Home Environment Management’ virtual entity. To find a DI value, a Semantic Engine inside the M2M System calculates average values of temperature and humidity from the data obtained through mash-up. After that, the DI value calculated from the average values is provided to the M2M Application. Similarly to DI, the API value is also calculated through mash-up of data for CO2, VOC level and is provided to the M2M Application.
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