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Problem statement

Context:

Metadata structures, formats and standards have been created to increase the precision but also recall of access to vast numbers of information assets with different or no formal structure. Beyond that, metadata standards attempt to guarantee the existence of certain description elements that may not be found in the data themselves, frequently about the creation of some object or its relation to others. The initial enthusiasm about a universal solution has dissipated in some dozens of different formats. This diversity is actually a necessary consequence of differences in the desired functionality, domain and contextual factors from the providers. 

Metadata standards deal with the semantics of the encoded information, with the encoding - the “packaging” of information units and elements, and with prescriptions of necessary and optional contents. These three aspects are in principal independent, need however to be solved together for a real application. In particular economic factors like costs of storage, processing, encoding and knowledge elicitation dictate different solutions, which tend to hide initially common or partially shared semantics in ways no more formally processable.  Further different groups working in parallel may just by chance come up with formally different solutions, that became established before the need for a common standard may have been recognized. 

The need to find and relate information is obviously not confined into the information islands of each metadata standard. Therefore there is a raising interest in solving the problem of semantic interoperability between metadata standards from different domains, communities and with different levels of sophistication, recently under the title “Metadata harmonization”. 

Functionality:

Metadata harmonization can be considered with respect to three specific functions on sources encoded with different metadata standards: 

1. Data transformation. Transformation may take place for data transfer from one environment into another or for migration of an information source to another standard. Transformation would typically attempt an optimal interpretation of the source in the terms of the target.

2. Data merging. Information elements from different sources may be combined into new information units allowing for more reasoning. Before doing so, relevant parts of the source data structures need to be merged.

3. Query mediation. Instead of the data, the outgoing requests are transformed. Typically the answer sets require nevertheless a transformation for post-processing. The access engine contains a global schema, similar to point 2., not necessarily used to actually store data.

For that purpose, one may like to harmonize in the proper sense the “unnecessary” differences, like different naming, element order etc., but also identify parts with overlapping semantics and find mapping and reasoning strategies for the stronger forms of heterogeneity.  Formal ontologies, “models” that provide common domain theories, have recently found the interest of many researchers and implementers as a common language to formulate the semantics behind data and metadata in an application neutral way (i.e. independent from encoding and specific prescriptions) and as a means to implement global schemata and reasoning components in services with the above functionality. Those ontologies are outcome of intensive interdisciplinary work, which becomes the more difficult, the wider the envisioned scope is.

Background:

The CIDOC Conceptual Reference Model (CRM) is a domain ontology developed by the CIDOC Committee of the International Council of Museums since 1996, from a precursor from ICS-FORTH dating back to 1992 (the CLIO system) and background material from CIDOC. The CRM employs the TELOS data model, a frame based knowledge representation language. Its “simple class level” is compatible with RDFS, and can also be represented in UML. It uses multiple instantiation of classes and properties (attributes), multiple IsA of classes and properties, and properties of properties. The CRM does not use any other constraints than strict inheritance. 

The CRM is thought to be primarily a tool for the museum community, which intellectually originates in the museum community, but enables an effective communication with the libraries and archives world. As such it should contain the necessary concepts to communicate, but is not required to cover those areas. The CRM is thought primarily to support the data interchange of documentation. Planning events e.g. is explicitly excluded for the time being, as well as completely museum internal data handling. This does not pose however any restrictions to the wide extensibility of the CRM. The CRM can be regarded as a model of history in the physical sense, as perceived by humans. As such, it contains very abstract concepts. On the other side, it contains some specializations characteristic for museums. As the subject of museums is virtually unlimited, the domain of the CRM does not fit easily into certain disciplines. 

The CIDOC CRM has just been accepted as Community Draft by ISO TC46, SC4.

The Harmony Project, an international collaboration funded by DSTC, JISC, and NSF, started in 1999 and is investigating a generic approach towards metadata interoperability and, in particular, its application to multimedia digital libraries. The Harmony project is primarily investigating models and tools which will facilitate machine-understandable communication between the content description domains (Dublin Core, MPEG-7, IFLA, CIDOC) and the e-commerce and rights management domain (INDECS).  Through an underlying event-aware data model and vocabulary, it is attempting to: 

· formally define common entities and relationships underlying multiple metadata vocabularies; 

· describe them (and their inter-relationships) in a simple logical model; 

· provide the framework for extending these common semantics to domain and application-specific metadata vocabularies. 

· evaluate the model by implementing mapping mechanisms between different domain descriptions or  metadata views for multimedia objects.

The Harmony Model  defines a set of fundamental classes which provide the building blocks for expression (through sub-classing) of application-specific or domain-specific metadata vocabularies. 

CRM, IndeCS and the Harmony Model exhibit deep similarity in the sense, that they all regard an event-centric analysis as the key to the semantics of the metadata under consideration.

They use similar representation as labelled graphs and already attempt to mediate semantics of a respective set of metadata or data format. Besides that, they specialize, generalize or extend in different directions. In a meeting between representatives of Harmony and the CRM in Sept. 2000 in Lisbon it was felt that CRM and the Harmony Model should not develop independently.

Objectives:

In a workshop of two two-day meetings about 4 months apart, with representatives of both models and other experts in this field, 

We would like to investigate, 

· if the Harmony Model and the CRM could be merged into a kind of “superontology”, and what that would mean in terms of form, function and maintenance. 

· Which would be the factors that motivate common solutions and which the ones that cause differences. Is there a notion of a “core model” or may one only achieve a network of semiautonomous ontologies?

·  Which would be the widest reasonable scope in terms of domains and/or metadata standards to which such a “superontology” or core model could be extended?

· Which would be the activities to create, maintain and exploit the one or the other solution?
We propose to develop an intellectual framework of suitable criteria to position the Harmony Model and the CRM within the wider scenario of a potential “superontology”, to identify the relation of both models and to assess the feasibility of a merge or coordinated development, as well as the necessary measures to do so. The analysis and case study on both models may lead to a recommendation of how to develop and maintain cooperatively correlated, overlapping domain ontologies in the envisaged wider scope.

The work should result in a white paper of some 20-25 pages.

Approach:

Without very clear explicit criteria, ontology development easily becomes an arbitrary and endless task. The development team of the CIDOC CRM has analysed in 1997 factors, that have allowed to objectively decide, if a construct should be in the model or not, as illustrated by the figure below:
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Those factors were: 

1.  The conceptual framework (viewpoints) of the intended users (e.g. scholars, museum professionals and museum visitors, etc.)

2.  The activities intended to be supported (e.g. collections management and conservation, research and analysis, promotion and communication)

3.  The kinds of objects targeted at (e.g. normally museums don’t collect viruses, gases, etc.).

4.  The level of detail and precision required to provide an adequate level of quality of service.

5.  Considerations of the necessary and manageable technical complexity.

Along these factors, the scope has gradually been widened as the work has been completing. In addition to that, the scope has always been defined by the semantic contents of existing data or metadata standards or documentation guidelines. 

We propose to develop a similar framework of suitable criteria to position the Harmony Model and the CRM within the wider scenario of a potential “superontology”, to identify the relation of both models and to assess the feasibility of a merge or coordinated development, as well as the necessary measures to do so.  

For that purpose, the scope of both models and the wider scope could be clarified both in theoretical terms as well as in terms of existing metadata formats and standards, and the conceptual areas of further development of both models can be identified. In the sequence, the inner structure of both models can be analysed and their current and envisaged future semantic overlap can be defined. 

In parallel, the formal correspondence should be investigated with respect to the knowledge representation constructs to be used, the level of abstraction, specificity or detail and the possible encoding (RDFS etc.). Methodological principles should be discussed and clarified, and ideally harmonized. 

The analysis and case study on both models may lead to a recommendation of how to develop and maintain cooperatively correlated, overlapping domain ontologies in the envisaged wider scope. 

Work program:

Two meetings of two full days, the first is envisaged for around late March or early April , and the second around end of  August. Production of a common report with contributions from all participants. The second meeting will serve the consolidation of ideas elaborated after the first meeting and the agreement on the form and contents of the common report.
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