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1 Introduction

This contribution proposes TR-0007 to clarify that RDF/OWL are chosen as languages for semantics information and ontology representation for oneM2M. It also proposes some changes to TR-0007 section 8 structure to accommodate Release 2 work/content.
R01 addresses initial feedback received at TP#16. Ovell Section 8 structure proposed below will look as follows:
8. Support for abstraction and semantics in oneM2M
8.1 Summary of Requirements

8.2 General Modeling Aspects for abstraction and semantics in oneM2M
8.3 Approaches to various levels of semantic support oneM2M architectural considerations for abstraction and semantics
8.4 Ontology-based Modeling (new)

8.5 Architectural Aspects (new)
8.46 Interworking with non oneM2M Devices and Area Networks in Rel-1
1.1.1 -----------------------Start of change 1 -------------------------------------------

8.2
General Modeling Aspects 
8.2.1
Overview of modelling aspects

In Release 1, the oneM2M System enables applications to interact with each other using opaque, application specific containers, based on the resource concept. In order to enable interaction between applications that use similar data (e.g. temperature) but employ different encoding for these data a common abstraction layer can be built that provides services to convert the data into a abstracted, common format. With such an abstraction layer, regarding communication, application developers do not have to consider the underlying heterogeneity of their communication partners as this is abstracted away. However, applications in most cases still need to know a priori their communication partners as the Rel-1 discovery functionality is very limited and does not allow discovering other applications based on their semantics, e.g. the services they support. Data is treated as a black box without providing information about its structure and semantics. Thus this information needs to be known in advance by the respective applications and cannot be discovered. For a more flexible system that allows the reuse of information and functionality by different applications the structure and semantics of application data exchanged in the oneM2M System can be made explicit. Providing common abstractions not just for the purpose of interaction, but also for sharing information about the provided functionality is one aspect of it.

1.1.2 -----------------------End of change 1 ---------------------------------------------

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

8.3
Approaches to various levels of semantic support 
8.3.1
Introduction

The following sub-clauses sketch three examples of varying complexities representing semantic support in oneM2M in future releases. The idea is to show the spectrum of architectural options that oneM2M could support and thus serve as a basis for the discussion on how to proceed regarding semantic support in oneM2M. Other configurations can be envisioned for future release planning. It should be taken into account that these are only sketches highlighting core aspects and are not to be interpreted as being complete in any way.

8.3.2
Semantic Annotations

In this architectural option, the semantic support is limited to having semantic annotations within the oneM2M platform. For Release 1 of the oneM2M specification, an ontologyRef attribute for <instance> resources, <container> resources and <application> resources is foreseen. The ontologyRef is a URI that identifies the ontology that is used for representing the respective information.

Applications can read this attribute, identify the semantics of the information and use the URI to retrieve additional information, e.g. interpreting the URI as a URL and fetch additional information from there or use the URI as an identifier for looking up additional information in a semantic database. The additional information may relate to the semantic type, the structure of the data and relations to other information.

Figure 36 visualizes how semantic annotations are used. Ontology references point to an ontology that is part of some kind of semantics infrastructure. An application can read the ontology reference and then use it to access more information from the semantics infrastructure.
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Figure 36: Semantic Annotations

This architectural option does not provide any semantic functionality within the platform itself, but, with the semantic annotations, applications can use semantic functionalities on top of the platform, e.g. for creating index structure or reasoning. Without platform support this may not be very efficient, e.g. if a large amount of information first has to be retrieved from the oneM2M platform and/or the semantic infrastructure to be able to do reasoning.

8.3.3
Use of Semantic Technologies for Platform Functionalities

In this architectural option there are some oneM2M platform functionalities that make use of semantics. This may be by using semantic functionalities and/or semantic modelling. Typically the semantic aspects are then exposed through the interface. The use of semantic aspects does not imply that the complete platform functionality uses semantics. It may be limited to some of the functions exposed through the interface.

In this architectural option, the semantic modelling is typically targeted to explicitly support the specific functionality. This often means that existing ontologies cannot be used out of the box as the oneM2M platform specifics have to be taken into account.

Two examples for semantically enhanced functionalities are the discovery functionality and the use of semantics for modelling device templates as the basis for resource creation.

To enable an expressive discovery functionality, the query could be formulated in a semantic form. This could be an existing query language like SPARQL or something oneM2M-specific. The query results would then point to oneM2M resources.

Semantic modelling can be used for defining the structure of the resources representing a specific device instance. The advantage of such a model is that concepts and relations can be explicitly modelled and this may later be reused for other aspects like the discovery functionality. The semantic model may include generic parts from existing ontologies, but core aspects have to fit the oneM2M resource structure.
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Figure 37: Use of Semantic Technologies for Platform Functionalities

Figure 37 visualizes the platform with two functionalities that have semantic elements. The applications interact with these functionalities using semantically modelled aspects in the interface. In the case of discovery this may be a semantic query - in the case of the Registration it may be a semantically modelled device template.

8.3.4
Full Semantic Platform

In the full semantic platform architectural option, the whole platform exposes all aspects in semantic form. All information is ontology-based and where possible existing ontologies are used. Instead of having specific oneM2M interfaces common semantic interface and tools are used for interacting with the platform. Such a semantic oneM2M platform could be easily integrated with existing semantic platforms like the Semantic Web.
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Figure 38: Full Semantic Platform

Figure 38 shows a sketch of the full semantic platform architectural option. Applications interact with the platform through a semantic interface. General semantic functionality like a reasoning engine allows the deriving of additional information. The information can easily be interlinked with the Semantic Web. Existing ontologies can be reused as much as possible.
8.4
Ontology-based Modeling 
8.4.1
Support of common languages
RDF(S) and OWL have been introduced in section 6.1.4 as most common languages for describing ontologies. Based on the RDF triples (subject, predicate and object) resources can be structured using a RDFS (RDF Schema) vocabulary. RDF use of a loose set of relations (triples) make it ideal for the integration of possibly heterogenous information on oneM2M platforms. RDF based vocabularies such as RDFS or OWL, make it easy to define inference possibilities on RDF data. As such the use of RDF and OWL as common languages within oneM2M is recommended.
8.5
Architectural Aspects
8.5.1 Introduction
This clause presents architectural recommendations for, or potential constraints to, the oneM2M architectural design. This clause also highlights any restrictions that the oneM2M architecture potentially places on utilisation of the analysed semantics technologies within oneM2M.




8.6
Interworking with non oneM2M Devices and Area Networks in Rel-1
1.1.4 ----------------------- End of change 1 -------------------------------------------
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