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Abstract — Information modeling is concerned with the construction of computer-based symbol structures which
capture the meaning of information and organize it in ways that make it understandable and useful to people. Given
that information is becoming an ubiquitous, abundant and precious resource, its modeling is serving as a core
technology for information systems engineering.

We present a brief history of information modeling techniques in Computer Science and briefly survey such
techniques developed within Knowledge Representation (Artificial Intelligence), Data Modeling (Databases), and
Requirements Analysis (Software Engineering and Information Systems). We then offer a characterization of
information modeling techniques which classifies them according to their ontologies, i.e., the type of application for
which they are intended, the set of abstraction mechanisms (or, structuring principles) they support, as well as the
tfools they provide for building, analyzing, and managing application models. The final component of the paper
uses the proposed characterization to assess particular information modeling techniques and draw conclusions
about the advances that have been achieved in the field. ©1998 Published by Elsevier Science Ltd. All rights reserved
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1. INTRODUCTION

"...The entity-relationship model adopts ... the natural view that the real world consists of
entities and relationships... (The entity-relationship model) incorporates some of the
important semantic information about the real world..."

Peter Chen [43]

We live through the Age of the Information Revolution. Thanks to advances in telecommunications,
computer hardware and software, we are flooded with ever-growing amounts of information. The
tremendous impact of the revolution to individuals and organizations alike is a daily news topic. One
important consequence of the revolution is that unlike ten years ago, most of the information available to
us today is in computer-based forms, such as files and databases. The task for computer and information
scientists is then to develop theories, tools and techniques for managing this information and making it
useful.

Not surprisingly, traditional techniques for building information systems are no longer adequate.
Firstly, there is relentless demand for new information services, such as cooperative query processing,
browsing, similarity-based retrieval, data mining, data translation services, knowledge sharing, and the
like. Secondly, there are increased expectations on information management techniques, including bottom

' This paper is based on a keynote address presented at the Ninth Conference on Advanced Information Systems
Engineering (CAiSE’97) in Barcelona, Catalanya on June 17, 1997; an earlier version of the paper, titled
“Characterizing Information Modeling Techniques for Information Systems Engineering”, is included in P. Bernus,
K. Mertins, and G. Schmidt, editors. Handbook on Architectures of Information Systems, Springer-Verlag, 1998 (to
appear).
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