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Preface

During the Eighties relational database systems have gained a predominant role in
the commercial, administrative information management sector. At the same time
database researchers began to analyze the information management requirements
of other, hitherto neglected application domains, such as mechanical engineering,
software engineering, VLSI design, architecture, and science—to name just a few. It
turned out that relational database systems do not adequately support these so-called
non-standard applications. This result led the database researchers to develop more
suitable functionality for these “advanced” applications.
The research directions can be distinguished in two categories:

e the evolutionary approach: In this research and development work the conven-
tional relational model is taken as a platform for extensions and adaptations.

o the revolutionary approach: Here, database research is based on a new data
model, the object-oriented model.

While this book contains some material on the evolutionary approach—i.e., extensions
of the relational model—its main thrust is on describing the object-oriented database
technology, i.e., the revolutionary database research direction.

The revolutionary database research direction borrowed ideas from programming
language developments—namely the object-oriented paradigm—to develop better da-
tabase support for such advanced application areas. In the recent past, object-oriented
database systems emerged as the “next-generation” database technology—in. partic-
ular for advanced applications, such as engineering.

As mentioned before, database systems were originally developed for the commer-
cial, administrative sector. Therefore, it is not astonishing that many good textbooks
exist that cover this aspect of database technology, i.e., the utilization of conventional
DBMSs in business and administration. However, there are no books providing an
encompassing discussion of concepts, tools, design methodologies and systems for
advanced applications. With this book we attempt to provide a self-contained text
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XX Preface

about object-oriented information management. However, it also includes material
on conventional (established) database technology—and extensions thereof—for as-
sessing its strengths and limitations. The development of object-oriented databases
was mainly triggered by the needs of the engineering application domains. Conse-
quently, this book covers database concepts from the viewpoint of the engineering
community. Therefore, the book can be viewed as an interdisciplinary guide with the
goal to bridge the gap between engineering disciplines and database technology.
The book is aimed at two groups of readers:

e For professionals—e.g., engineers, software developers—dealing with databases
it. is a self-contained reference addressing their data modeling and database
management needs. The book covers all stages of information management—
starting with the conceptual design over implementation design to the physical
design. The book provides a thorough description of the state of the art in da-
tabase development in order to allow engineering users to assess this technology
in their area of expertise.

» For computer scientists the book serves as an advanced guide to object-oriented
database concepts and their use in advanced application domains.

The book is suitable as a text book for an advanced senior or graduate level course
on advanced database concepts as well as a self-contained reference guide for profes-
sionals. The book is also useful for so-called “technical decision makers” who need
to assess forthcoming database technology for their particular application scenar-
ios. Furthermore, it is useful as additional reading in courses involving information
processing in technical applications—such as geometric modeling, Computer Aided
Design (CAD), Computer Integrated Manufacturing (CIM), VLSI design, software
engineering, etc.

The book is self-contained inasmuch as it assumes only basic computer science
and engineering prerequisites. The engineering professionals, who want to use this
book as a reference in developing database support for technical applications, should
have the knowledge of fundamental computer science concepts and a programming
language. The computer science reader is familiarized with the database requirements
imposed by engineering applications in a dedicated chapter at the beginning.

The book consists of six parts—covering the following topics:

1. Introduction of Basics
2. The Relational Approach
3. Object-Oriented Modeling and Languages

4. Control Concepts
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5. Physical Object Base Design

6. Sample Systems

In Part I we first motivate the use of database systems in advanced applica-
tions, concentrating on mechanical engineering. Then, the basics of conceptual data
modeling and engineering database applications are introduced. The material of the
remainder of the book is (largely) illustrated by examples introduced in this part.

In Part II the relational database model is surveyed with respect to engineering
application support. A critical assessment of relational concepts is followed by a de-
scription of extensions of the relational model. This part overviews the “evolutionary”
database research and developments.

Part III is dedicated to introduce the modeling concepts of the object-oriented
data model. The discussion of this part is based on the generic object model (GOM)
which was developed by the authors. Contrary to relational databases, there is no
standard object model—as of the time of writing. Therefore, we chose to base our
text on a model that is generic inasmuch as it unites the most salient features of
object-oriented data modeling in one syntactical framework.

Towards the end of Part III we address interface issues to object-oriented databases.
It describes three languages for associative object access; that is, retrieval of objects
from the database based on selection predicates.

In Part IV control concepts that are integrated in the object-oriented database
systems are introduced. Among these we describe the schema management that
controls the database consistency, the transaction control concepts that govern the
sharing of the database by concurrent users, the version support concepts that control
the evolution of objects over time, and the authorization mechanisms that control the
access to the stored information.

In Part V the physical object base design is treated. This part is devoted to
describing index and object placement methods to enhance the performance of object-
oriented database applications.

The last part (Part VI) surveys the existing commercial object-oriented database
products. Some systems, which were the forerunners of object-oriented database
technology are treated in detail, while others can only be sketched. This part is
concluded by a list of influential research prototypes.

In Figure 1 the dependencies among the six parts of the book are depicted. The
thick arrows represent strong dependencies whereas the thin arrows indicate a weak
dependency in the sense that the material can be read without a detailed knowledge
of the parts from which the arrow emanates.

Figure 2 shows a more detailed dependency graph at the chapter level for Parts I1I
— VL In particular, it indicates that Chapters 11 — 13 can be skipped on first reading
without compromising the understanding of the subsequent material.
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