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1.0     Title
An example of Home Environment Monitoring Service using semantic mash-up 
1.1 Descriptions
Semantic mash-up provides functionalities to support new services through the creation of new virtual things, 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 things 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 Things 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 things residing in several M2M systems, authentication/security issues can be solved by M2M systems rather than applications.
Definition of three types of things to describe semantic mash-up is as follows: 

· Physical thing: a physical device connected to the M2M System.  
· Abstract thing: a resource represented in the M2M System through the abstraction of either a physical thing or a functionality implemented as a software. 
· Virtual thing: new resource created by a mash-up of multiple abstract things. Additionally, it also includes a composite virtual thing created by the mash-up of either other abstract things or existing virtual things.
Virtual things created through semantic mash-up are manipulated as general M2M resources. These virtual things can provide new information which the existing resources do not contain. 
In general, the virtual things are created in the M2M System by M2M Application. They can be created through the composition of other existing virtual things as well as physical and abstract things. The M2M System manages the created virtual things.  
For example, if a user in a home requests home environment information like Discomfort Index (DI) or Air Pollution Index (API), new virtual thing (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 thing-‘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.  
1.2 Source (as applicable)
Modacom (TTA)

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 Thing: A physical M2M appliance equipped with environment sensors (e.g., fan/heater, air conditioner, composite sensor, humidifier, air cleaner, etc.) 

1.4 Pre-conditions
· A M2M System has capabilities for semantic processing. 
· Physical things and abstract things 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.

1.5 Triggers (if any)
none
1.6 Normal Flow (as applicable)
The following figure shows the procedure for creation and execution of a virtual thing 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 thing which can meet the semantic query in a CSE. 
3. The CSE returns the result that there is no appropriate resource (Not Found).
4. The Semantic Engine determines semantic description to create a virtual thing (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 things). 
6. The CSE returns URIs of discovered member resources.
7.The Semantic Engine requests to create a virtual thing and associate member resources with the virtual thing. 
8. The CSE returns information for created virtual thing.
9. The Semantic Engine starts to run the virtual thing. 
10. The Semantic Engine collects M2M data based on information from member resources of the virtual thing  (e.g., values of temperature and humidity obtained from sensors in a home, etc.) .
11. The CSE returns 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). 
1.7 Post-conditions (if any)
none
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 thing (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 thing. 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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1.9 Potential requirements (as applicable)
1. The M2M System shall provide capability of semantic mash-up that offers new M2M services using existing M2M data from both M2M Applications/Systems.
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