Doc# MAS-2014-0442R01-Semantic_functionalities_update_TR0007.DOC

	INPUT CONTRIBUTION

	Group Name:*
	WG#5

	Title:*
	TR-0007 update of section 7.3

	Source:*
	InterDigital Communications

	Contact:
	Catalina.Mladin@InterDigital.com
Lijun.Dong@InterDigital.com

	Date:*
	2014-07-18

	Abstract:*
	TR-0007 update of Key Functionalities for Semantics
R01 added interaction between ontology repository and reasoning in figure 11, corrected sub-section numbering

	Agenda Item:*
	tbd

	Work item(s):
	WI-0005

	Document(s) 

Impacted*
	TS-0007  v.0.10.0

	Intended purpose of

document:*
	 FORMCHECKBOX 
 Decision

 FORMCHECKBOX 
 Discussion

 Information

 Other <specify>

	Decision requested or recommendation:*
	


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.
1 Introduction

There  are many existing common foundational ontologies that can be reused in M2M systems. oneM2M has a goal of incorporating  ontologies from different verticals, as opposed to re-defining common foundational ontologies which reduces  interoperability.
This contribution proposes to clarify and highlight in the generic functional model the support for incorporating and processing of ontologies external and internal to the M2M System. The contribution also proposes to differentiate Ontology Repository and Semantics Repository. Ontology Repository stores ontologies that can be discovered, shared and used by different M2M verticales. Semantics Repository stores semantics annotations/semantics information.
-----------------------Start of proposed text 1 -------------------------------------------

7.1.2
Key functionalities for Semantics

Figure 11 shows a generic functional model to support semantics for various M2M applications. The functionalities of Figure 11 are logically composed of three main parts:

· Service access which provides an interface with various M2M applications; 
· Abstraction & semantics which perform main functionalities for semantics to M2M data and resources;   
· Data access which provides connections with a device and/or a gateway for accessing M2M data.
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Figure 11: Generic functional model for supporting semantics

7.1.2.1
Semantic Analysis and Query 
In semantic analysis and query, the requests from an M2M application are analyzed semantically. Based on the analysis, it creates semantic query messages and sends the messages to functional components (e.g., ontology repository, reasoning, semantic mash-up, etc.) in abstraction and semantics for requesting semantic information. After obtaining the requested information, it responds to the M2M application. 
7.1.2.2
Reasoning

Reasoning is a mechanism to derive a new implicit knowledge from semantically annotated data and to answer complex user query. It can be implemented as a piece of software to be able to infer logical consequences from a set of asserted facts or axioms.

7.1.2.3
Ontology Repository

Ontology repository is storage of ontologies. Ontology is a formal specification of a conceptualization that is defining concepts as objects with their properties and relationships versus other concepts. Therefore, Ontology can be defined as a linguistic artifact that defines a shared vocabulary of basic concepts for discourse about a piece of reality (subject domain) and specifies those concepts including operations.
Ontology repository provides a way for storing, retrieving and maintaining of ontology which is described as OWL or RDF. It should be able to handle large-scale data sets with a lot of concepts for various purposes (e.g., publishing, sharing, indexing, searching, reuse of ontology, etc.). It support languages for query (e.g., RDF Data Query Language(RDQL), QWL Query Language(QWL-QL), SPARQL Protocol And RDF Query Language(SPARQL), etc.). 

7.1.2.4
Ontology Modelling and Processing
Ontology modeling is the process for building an ontology which is used to model a domain and support reasoning about concepts. Examples of languages for ontology modeling are XML-based RDF, RDF Schema(RDFS), OWL, etc. 
Ontology Processing is the process of classifying, storing and providing discovery function of published/modeled ontologies  from external and internal of the M2M domain. The ontologies are converted and stored in Ontology repository in a unified langugage (e.g. RDFS/OWL) that can be shared and used to enable semantics to resources.
7.1.2.5
Semantic Mash-up

Semantic mash-up provides functionalities to support new services through the creation of new virtual devices, which do not exist in physical world, by obtaining semantic information through semantic descriptions from existing M2M resources in the M2M System.
7.1.2.6
Semantic Annotation

Semantic annotation of M2M resources is a method for adding semantic information to M2M resources so that it provides consistent data translation and data interoperability to heterogeneous M2M applications. Semantically annotated M2M resources can be contacted by an M2M application that understands what data are provided by the resources and what these data means. These annotations provide more meaningful descriptions and expose M2M data than traditional M2M system alone. Semantic information is annotated using Resource Description Framework(RDF) or Web Ontology Language(OWL).

7.1.2.7 Semantics Repository

Semantics repository stores the semantics annotations of resources. Semantics repository also stores the new implict semantics information from the result of reasoning.  It supports languages for query (e.g., RDF Data Query Language(RDQL), QWL Query Language(QWL-QL), SPARQL Protocol And RDF Query Language(SPARQL), etc.). 

7.1.2.8
Device Abstraction
Device abstraction is a process of mapping between a set of Device Application Information Models and an Abstract Application Information Model according to a specified set of rules. It allows to communicate with multiple, different but semantically similar devices through a virtual device that offers the functionality of the abstracted Application Information Model. 

7.1.2.9
Data Repository
Data repository basically stores new data. In addition, it also provides functions to support the search, modification and deletion of the stored data.  
7.1.2.10
M2M Data Collection
From devices with sensors and/or gateways, raw data are collected and stored in data repository. 
----------------------- End of proposed text 1 -------------------------------------------
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