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The creation of the World Wide Web has had a profound impact on the ease with
which information can be distributed and presented. Now with more and more
information becoming available, there is an increasing demand for targeted global
search, comparative studies, data transfer and data migration between heterogeneous
sources of cultural and scholarly contents. This requires interoperability not only at
the encoding level - a task solved well by XML for instance - but also at the more
complex semantics level, where lie the characteristics of the domain. In the
meanwhile, the reality of semantic interoperability is getting frustrating. In the
cultural area alone, dozens of “standard” and hundreds of proprietary metadata and
data structures exist, as well as hundreds of terminology systems. Core systems like
the Dublin Core represent a common denominator by far too small to fulfil advanced
requirements. Overstretching its already limited semantics in order to capture
complex contents leads to further loss of meaning[1].

The CIDOC Conceptual Reference Model (CRM) [2], [3] is a core ontology that aims
at enabling information exchange and integration between heterogeneous sources of
cultural heritage information, archives and libraries. It provides semantic definitions
and clarifications needed to transform disparate, heterogeneous information sources
into a coherent global resource, be it within a larger institution, in intranets or on the
Internet. Its use comprises: intellectual guidance for conceptual modelling; common
upper level for application ontology development; reference ontology for data
translation and global schema in federated systems [4], [5], [6].

The CIDOC CRM was developed over the past 8 years by an interdisciplinary
working group of the International Committee for Documentation of the International
Council of Museums (CIDOC/ICOM) under the scientific lead of ICS-FORTH. It is
on vote as Draft ISO standard (ISO/DIS 21127) until February 2005 [7]. The latest
version 4.0, which was released on March 12th, 2004, consists of 80 classes and 132
properties. It is developed in the knowledge representation language TELOS, and
available in RDFS and other formats.

It is commonly accepted, that the employment of formal ontologies and the respective
enabling technology for their use in information systems is currently the only way to
reach the precision of human-mediated knowledge. It is equally widely assumed, that
ontologies are highly application and domain specific, and necessarily huge, so that a
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generalization from an information technology point of view is not possible. In
contrast to most current ontologies, the CRM is a core ontology for capturing the
common semantics of heterogeneous data structures in order to support their semantic
integration, and not a formal account of expert terminology. It is argued that such an
ontology is property-centric, compact and highly generic, in contrast to terminological
systems. Furthermore it seems that a core set of relationships is more fundamental to
knowledge integration than the mapping of terminology.

The CRM is result of a strategic, careful, long-term knowledge engineering process
from existing data structures and experts of various museum disciplines, libraries and
archives. Historical knowledge, be it political, cultural, scientific, medical etc., is
incomplete and alternative opinions are in general undecidable. Its elements have
different statistical stability against knowledge revision. So is the existence of things
as elements of our discourse only, such as London, Caesar, King Arthur, Aphrodite
and the Sinking of Atlantis, more stable than knowledge if they have existed in
reality. l.e. we can agree on what we mean by Atlantis without it having ever existed.
If the work of Shakespeare was written by one or more “Shakespeares”, is less sure
than that there existed at least one writer. If someone is a criminal or hero may be
more debatable than that he is a human being. Whereas no one doubts the existence of
El Greco and the village Fodele, the relation of El Greco to this village as his
birthplace is debated. If someone committed an action may be more debated than
his/her participation etc.

Rather than elaborating the differences of specialized terms, the CRM is a system
concepts and relationships that are systematically found to be most robust against
change of context and perspective, such as events and actors, participation,
classification, location, identification, and hence allow for relating seemingly
incompatible information. Distinct features are: Generalization of (spatio)temporal
entities; explicit modelling of events that are normally hidden in relationships such as
“has creator”, “birthplace”, etc.; consistent modelling of the material and geometric
notion of place; systematic connection to terminological systems; explicit modelling
of the relationship of identifiers and the identified, see Fig.1.

Applications have already shown that such a well-crafted core ontology can help to
achieve a very high precision of schema integration at reasonable cost in a huge,
diverse domain [8],[9],[10], [11], [12],[13].[214], [15].

It is argued that three levels can be distinguished in the knowledge life-cycle, where a
such a core ontology plays a central role: (1) data acquisition, (2) information
integration, (3) interpretation and story-telling.

Data acquisition is mostly characterized by a work-flow elaborating series of
analogous items, such as library catalogues, collection management systems of
museums, epidemiological studies, biodiversity registers etc. It requires highly
ergonomic documentation units, completeness of information, a very case-specific
language and data quality control the. The interoperability needs are restricted to the
capability to map the documentation records to other systems. A core ontology can be



used to derive compatible , application-specific document structures, and as language
to mediate data structure semantics in mapping processes of legacy data to other
systems.
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Fig. 1. CRM-metaschema
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Information integration is the focus of the CRM. Information integration must break
up document boundaries and relate contained information to a wider context, match
shared identifiers of items, and compile alternatives. There is no preference direction
of access by particular subjects, relationships, or classes of items. Semantic
interoperability requires a global schema. A core ontology can be used for that
purpose with suitable addition of administrative elements. It should provide the
relevant relationships to enable exploration of contexts by data paths across various
source document units, see Fig. 2.. Suitable application specific access profiles can be
defined in terms of the core ontology.
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Fig. 2. Information Integration under a core ontology.

Interpretation can only take place on top of integrated knowledge. It will explore
contexts, arbitrate between alternatives, make hypotheses and collect evidence by
collecting all relevant facts or doing various statistics. A core ontology appears as
enabling factor, but may be enriched by various interpretative elements, such as
causation, states free of change, etc.

It is further argued that such ontologies are widely reusable and adaptable to other
domains. There are good indications that the determinants of such a core ontology are
the kind of discourse, such as retrospective, historical analysis, which appears
generically across domains, and generic functions, such as knowledge integration,
rather than any domain-specific concepts. This opens a way to highly effective and
yet economical methods of information integration.
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