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The University of Tokyo Response to the GEOSS AIP-3 CFP

1 Overview

There are many kinds of ontology, taxonomies, and thesauruses in various fields. We propose to collect them to conduct comparative analysis for better semantic interoperability between diversified earth observation data in GEOSS. An ontology and terminology registry needs to be developed as a showcase and as a basis for the comparative analysis. An ontology and taxonomy registry provides an overview of available community concept vocabularies that help compare and analyze ontologies and terminologies and finally find similarity, overlaps and possible conflicts as a basis for improved interoperability. The ontology registry will become a component of GEOSS Interoperability Infrastructure.  
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2 Proposed Contributions

Semantic interoperability is a key for users in using effectively heterogeneous earth observation data and associated services, because understanding the meaning of data and service description is the first step of data use. 

To improve semantic interoperability, ontological information, such as data dictionaries, classification schemata, terminologies, thesauruses, and their relations, must be collected, managed, compared and finally publicized to all users in an easy-accessible form. By referring to the collection of ontological information from many disciplines or ontology and terminology registry, heterogeneous data handling such as query, mining, analysis and integration could be much more enhanced, that is essential for the GEOSS implementation.

We contribute an ontology and terminology registry using a Semantic MediaWiki, which helps gather, compare, edit and share ontological information, community concept vocabularies, and associations to improve semantic interoperability among diversified and distributed data source to support handling heterogeneous data and services.

2.1 Societal Benefit Area Alignment and Support

Support all SBA expert communities to collect, store, edit and share ontologies and terminologies in the Registry so that users in all SBA can refer easily in finding, using, analyzing and integrating data and services provided by different disciplines. 
Assist in the deployment of a referenceable ontology and terminology for Earth observation and information to link the User Requirements Registry with the Components and Services Registry. 
Develop an infrastructure component to use the ontology and terminology in the frame of the GEOSS architecture.
2.2 Component and Service Contributions

In order to collect ontologies and terminologies, a registry is developed based on Semantic MediaWiki, a feature-rich wiki implementation. Semantic MediaWiki handles hyperlinks and has simple text syntax for creating new pages and crosslinks between terms. 

In Semantic MediaWiki, a visual depiction of content is expressed by tags. Since it is not easy to add relations by tags without knowledge of computer science, we developed a table-like editor as a wiki plug-in. The table editor links to editing page of the Wiki by pop-up window. 
Figure below shows Semantic MediaWiki and the table editor, by which the user can browse explanations of a term. Semantic Media Wiki displays not only definitions, but also relations of terms. The table editor is used to modify relations of terms by using a table without tags. 
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Collected ontologies and terminologies are used for the reverse dictionary. A reverse dictionary help users find candidates of associated terms by inputting a series of free words. It comprises tools for manipulating large-dimensional sparse matrices for text retrieval to compute the similarity among terms definition and free words provided by a user.

In order to compare associations among the different terms, graph representation is provided with KeyGraph, an open source of Java library (see a figure below). 
API is also provided for the Semantic Media Wiki and the Reverse Dictionary.
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Additional responses are;

· Descriptions of components and services to be registered with GEOSS;
· Ontology and terminology registry
· Relationship of the components and services to the AIP Architecture. Comments to support the refinement of the AIP Architecture are encouraged, 
· Ontology and terminology registry will provide necessary semantic information to  support trans-disciplinary data/service search
· Support of open standards by the services, with explanation of multiple-use potential outside of a single scenario within GEOSS, 
· Design of API of Sementic Media Wiki and the Reverse Dictionary need to be discussed during AIP-3.
· Identify how the proposed components and services will be used in the GEOSS Common Infrastructure (GCI).  If you will provide client application capabilities, identify how this may also exploit the GCI in the proposed project.
· Ontology and terminology registry will provide necessary semantic information to support trans-disciplinary data/service search in GEOSS registries.
· Performance capability of the components including typical traffic (hits per hour) that the components support, and

· Availability of the components for participation in the Pilot activities including persistence.
· Need to be assessed during AIP-3.
2.3 Architecture and Interoperability Arrangement Development

There are two aspects of the data interoperability: syntax interoperability and semantic interoperability. Improvement of both aspects of interoperability is needed for integrated use of heterogeneous data. To improve the syntax interoperability, many efforts have already been made such as standardization of data formats and development of XML-based data encoding rules, i.e. an ISO standard and OGC standard. 
The ontology and terminology registry is a unique contribution to the improvement of semantic interoperability to complement GCI.

Additional responses are;
· Plans for participating in the AIP System Design process as defined in the AIP Development Process referenced in the CFP.
· We are going to participate, but no specific plan.
· Plans for interactions with the Standards and Interoperability Forum (SIF) and GEOSS Standards Registry to assist AIP participants with understanding interoperability objectives with respect to particular standards or special arrangements.  
· We have already interacted with SIF. GEOSS Standard Registry can be supported by accommodating formal terms defined in Standards as a content of the ontology and terminology registry.
· Plans for use of the GEOSS Best Practice Wiki (BPW) so that what is believed to be a best practice can be recorded for others to benefit from as they decide to participate in GEOSS.
· The ontology and terminology registry will form a part of the GEOSS Best Practice Wiki

· Describe participation and/or membership of the responding organization in standards developing organizations; list relevant experience for specific open standards,
· CSIS at UT sends many experts to ISO/TC211 activities.
· CSIC at UT is also a member of OGC.
· Plans to support refinement and elaboration of the currently defined architecture and interoperability arrangements during the Pilot activities.
· Ontology and terminology registry will provide necessary semantic information to support trans-disciplinary data/service search in GEOSS architechture.
· Interoperability arrangement for  semantic information need to be discussed and hopefully established during AIP-3
3 Description of Responding Organization

CSIS (Center for Spatial Information Science), the University of Tokyo is GEO participation organization and one of the key members of DIAS (Data Integration and Analysis System) in Japan. DIAS was lunched in 2006 as part of five National Key Technologies defined by the 3rd Basic Program for Science and Technology in Japan. The mission of DIAS is:

- To coordinate the cutting-edge information science and technology and the various research fields addressing the earth environment;

- To construct data infrastructure that can integrate earth observation data, numerical model outputs, and socio-economic data effectively;

- To create knowledge enabling us to solve the earth environment problems; and

- To generate socio-economic benefits. 

Japan contributes to GEOSS through the development of the DIAS.
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