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Abstract Page i 

Abstract 

There is considerable interest in the use of the Internet to retrieve and integrate 

multimedia information from centres of cultural heritage such as museums and art 

galleries. The ultimate desire of most devotees of cultural matters is to have universal 

access, through a single portal, to detailed information from sites throughout the 

world. This level of interoperability is not an easy task both technically and culturally. 

To provide an avenue where some of the technical problems of accessing information 

from a huge range of unique database environments can be resolved, a semantic 

conceptual reference model (CRM) was proposed by The International Committee for 

Documentation of the International Council of Museums (ICOM-CIDOC). The 

model provides definitions and a formal structure for describing the implicit and 

explicit concepts and relationships used in cultural heritage documentation. It is 

intended to provide a common and extensible semantic framework to which any 

cultural heritage information can be mapped. In this research two methods are 

proposed and developed to support the validation of the Conceptual Reference Model. 

The methodologies, one graphical and the other based on category theory, are used to 

replicate three published international validation activities and two new validations 

based on information supplied by two ew Zealand heritage sites. This report also 

includes a literature review describing the main ideas and structures that form the 

basis of the CRM. 
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1 Introduction 

1. 1 Background 

The World Wide Web has transformed the way information objects are distributed 

and presented. Generally speaking centres of cultural heritage, primarily museums 

and galleries, have been quick to take advantage of the new technology, even to the 

extent that many of them manage their own web sites. Most of these sites tend to be 

simply showcases providing little more than links to a number of images, yet it is well 

known that what is displayed is only a very limited view of what is stored within 

collections. Information remains hidden from the public view, not because of a lack 

of enthusiasm on the part of the centres but because of the perceived difficulties in 

harvesting the information in a coherent and informative manner. 

Some museums and art galleries have begun to investigate ways of exploiting the web 

as a global resource of cultural heritage information. Some have chosen to adopt an 

agreed metadata format ( e.g. Dublin Core), while others have sought to create a 

' universal' data model against which existing databases could be mapped. However, 

whatever approach is adopted, museums will have to establish solid and reliable 

systems that support the integration and distribution of rich and varied information 

contained in their collection systems. 

1.2 Importance 

Many observers believe that it is a mark of a civilised society to have access to objects 

of cultural interest and value. Cultural artefacts are clearly not located in one museum, 

or even one country or continent; they are dispersed in a variety of environments 

around the world. Gaining access and integrating associated information from such 

complex and dispersed environments requires electronic interoperability. The current 

situation regarding interoperability is one of uncertainty with a number of concepts 

and ideas under investigation by numerous research organisations throughout the 

world. Given the broad spectrum of approaches and ideas currently being researched, 

focussing on one contemporary approach could be seen as sensible and practical. It is 

with this pragmatic view in mind that the scope of thesis is confined to the object 

oriented semantic modelling approach pioneered by the CIDOC (International 
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Documentation Committee), a research group of the International Council of 

Museums (ICOM). 

1.3 Issues 

The major issues facing interoperability between centres of cultural heritage is the 

semantic and structural incompatibility of existing systems. Internationally based 

institutions have organised and structured their data in a number of different and 

sometimes unique ways. Even with the same collection management system (CMS), 

museums may have chosen to name and arrange entities and fields in quite different 

ways. Given the interests and values of individual archivists, it is quite likely that 

different levels of detail have been used to describe their collection. Even if the 

structures are compatible, terminology is often incompatible. The majority of 

solutions to this problem of incompatibility have been based on local transformation 

rules, or have adopted minimalist systems consisting of core data, and as a result have 

lost much of the richness contained in the original information. 

For potential users of the CIDOC CRM the apparent complexity of the model and 

how this model might be mapped to existing data structures are important issues. 

These issues are addressed, in part, within this thesis. 

1.4 Research problem 

The research in this thesis centres on the object oriented Conceptual Reference Model 

developed by the document standards group of the ICOM/CIDOC. The aim of the 

CRM is to provide ways for museums to render their information resources to one 

another without losing detail or precision. 

The problem faced by this researcher and many archivists and information systems 

professional wishing to understand and work in this field is the complexity and utility 

of the CRM framework. 

It is intended in this research to address this problem in four ways: 

• Undertake a literature review bounded by the CRM perspective 

• Develop tools to enable researchers map archival data to the CRM 

• Use the new tools to replicate the CRM validation exercises published in the 

international research literature 
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• Apply the new tools to two New Zealand centres of cultural heritage. 

1.5 Aims and objectives 

The aims of the research are: 

1. To gain an understanding of the CIDOC Conceptual Reference Model (CRM) 

used to represent the semantic content of cultural data held within museums and 

art galleries. 

Note: The scope of this objective is primarily limited to published research 

undertaken by The International Committee for Documentation of the 

International Council of Museums (ICOM-CIDOC) and the Institute of Computer 

Science of the Foundation for Research and Technology - Bellas (!CS-FORTH) 

under the direction of Martin Doerr. 

2. To develop new tools to assist in the validation of the CRM against real-world 

heritage collection systems. 

Note: An extension to the graphical tool used by Martin Doerr is proposed as well 

as a new mathematical tool based on category theory notation. 

3. To investigate, using the above mentioned graphical and mathematical notation, 

several of the seminal publications used to validate the CRM on an international 

level. 

Note: The international cultural heritage systems being; Encoded Archival 

Description (EAD), Dublin Core (DC) and Art Museum Image Consortium 

(AMICO). 

4. To apply the same graphical and mathematical notation to validate the CIDOC 

CRM within the New Zealand context. 

Note: The two New Zealand centres of cultural heritage being; The Suter Gallery 

in Nelson and Te Manawa, a Museum and Science Centre in Palmerston North. 

1.6 Research process 

In general terms the process adopted in this research follows that proposed by 

Baumer (1996, p7). There are four steps in Boumier's approach: 

1 Research the field of study 

2 Develop a model or framework 
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3 Test the model 

4 Undertake evaluation and reflection 

Form research 
proposal 

Objective - Clarify aims 

1 and objectives 

Review 
literature 

Objective Analysis 1 -
2 Develop tools of analysis 

Analysis 2 
Apply tools to replicate international research 

Objectives -
3 and4 Analysis 3 

Apply tools to two New Zealand centres 

Analyse and reflection 

Figure 1 Research Process 

1. 7 Report structure 

Page 4 

Research 
the 

field 
of 

study 

Develop a model 
or 

framework 

Test 
the 

model 

Evaluation 
and 

reflection 

The report has the following structure, which is aligned with the Aims and Objectives 

set out in Section 1.5 and the Research Process in Section 1.6. 

Chapter 1: Introduction 

The rationale for undertaking this research is outlined in this chapter, together with a 

description of the research problem and lists the main aims of the research. 

Chapter 2: Research design: Methodology 

The 'four step research approach' proposed by Bournier provides the guiding 

framework for the research design. In fact, the research processes are aligned not only 

to the research process but also to the structure of this report. 
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Bournier's steps Research Report 

Chapter Chapter topic 
Numbers 

1 Research the field of study 3 Literature Review 

2 Develop a model or 4 Validation Tools 
framework 

3 Test the model 5 Interpational validation 
6 New Zealand validation 

4 Undertake evaluation and 7 Conclusions 
Reflection 

Chapter 3: Literature Review (Introduction) 

The chapter is concerned with discussing the origin of the CIDOC Conceptual 

Reference Model, in particular why such a model is needed to facilitate the sharing of 

cultural information. 

Chapter 4: Analysis 1: Validation tools -- Graphical and Mathematical 

Notation 

The need to view the validation exercises in a consistent manner was the motivation 

to develop both graphical and mathematical representations. 

Note: There is a possibility that applying category theory to the CRM domain could 

lead to an effective parsing algorithm to link cultural databases to the CRM. Such an 

opportunity is outside the scope of this research. 

Chapter 5: Analysis 2: International Validation of the CRM 

This chapter brings to bear the graphical and mathematical notation, developed in 

Chapter 4, to explore and replicate three representative investigations undertaken by 

researchers to validate the CRM. 

Chapter 6: Analysis 3: New Zealand Validation of the CRM 

Essentially this chapter applies the techniques used in chapter 5 to two New Zealand 

centres of cultural heritage. 
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Chapter 7: Discussions, Conclusions and Recommendations 

The final chapter provides a summary of the findings of this research and discusses 

their relevance to the main aims stated in Chapter 1. 

Bibliography 

All the references emerged in the report are listed in this section. 

Appendices 

The appendices contain information from the CIDOC CRM. The data are only a small 

sample of what is provided in the original CRM documentation. It provides reference 

documentation to support the validation processes described in this thesis. Care needs 

to be exercised as the CIDOC CRM has been modified several times in the recent past 

and different versions are referenced in different sections of this report. 
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