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7.4 oneM2M Architectural Considerations for Semantics
7.4.1 Introduction

This section analyzes whether utilisation of the analysed semantics technologies, to fulfil the oneM2M semantics related requirements, results in any architectural recommendations for, or potential constraints to, the oneM2M architectural design. This section also highlights any restrictions that the oneM2M architecture potentially places on utilisation of the analysed semantics technologies within oneM2M.
The following subsections sketch three examples of how semantics could in principle be supported 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. 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. 
7.4.2 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 speficiation, 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 7.X 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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X 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.
7.4.3 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 enchanced 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 7.Y Use of Semantic Technologies for Platform Functionalities
Figure 7.Y 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 discvoery this may be a semantic query – in the case of the Registration it may be a semantically modelled device template.
7.4.4 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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Z Full Semantic Platform 
Figure 7.Z 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.
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