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P r e f a c e 

Object orientation is becoming very impor tant to application developers now 
that major vendors such as IBM, Apple, Hewlett-Packard, Microsoft, Borland 
and others are becoming heavily involved with object-oriented technologies. 
Structured analysis and design techniques are well established for building 
traditional systems, but object-oriented development still has few good tech
niques. 

The two seemingly separate worlds of traditional development and object-
oriented development need not be separated at all. Many techniques appear
ing in object-oriented literature have close parallels in more traditional 
structured techniques, which themselves are new to many developers. This 
book shows the reader how to integrate the two into a basic framework for 
developing advanced information systems. 

In the first two chapters, the reader is exposed to the basic concepts of 
information engineer ing and object orientation. From the third chapter on, 
an integrated view of the two approaches is presented. Although information 
engineering is the foundation for business p lanning and analysis, the empha
sis on object orientation in analysis and design has become the primary 
approach in implementat ion. 

A strong emphasis is placed on analysis in this book. I feel that this is the 
development phase where the transition to object orientation can best be 
introduced to development projects. Design can proceed in a traditional 
fashion, but I discourage this because I present an object-oriented design 
approach. 

Many readers will still need to design and implement systems in an infor
mation engineer ing environment, but I assume that this approach is some
what unders tood. Object orientation is lacking in current development 
approaches, and information engineer ing is no exception. The later chapters 
address the need for extending existing approaches with object orientation 
and give many examples of how this extension can be accomplished. 

xi i i 



x i v Preface 

The last port ion of the book deals with the choices that must be made when 
it comes to implement ing an object-oriented design. Object-oriented lan
guages and database management systems are not required in order to 
implement a design successfully, but they can greatly ease the bu rden of doing 
so. I present the most likely program and database development options as a 
guide to build object-oriented systems or to migrate existing systems to more 
object-oriented ones. 



1 
W h a t I s I n f o r m a t i o n 
E n g i n e e r i n g ? 

1.1 OVERVIEW OF INFORMATION ENGINEERING 

The term "information engineer ing" was coined by Clive Finkelstein in the 
early 1980s and popularized by James Martin in the mid- and late-1980s. The 
term refers to an integrated set of methodologies for creating and operat ing 
information systems. Information engineer ing relies upon fully normalized 
data models of information in a business enterprise. Such models are main
tained in an automated system that uses workstation tools to build business 
applications that use enterprise data. The model ing tools support enterprise 
planning, business analysis, business and technical design and building and 
maintaining the resulting information systems. A major objective of the 
information engineer ing approach to system development is avoidance of 
common development and maintenance problems. 

Enterprise-Wide Approach 

One concept that separates information engineer ing from many o ther system 
development approaches is the application of structured development tech
niques to an entire business enterprise, no t jus t a single development project 
or group of projects. The enterprise focus creates integrated data and process 
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2 Object-Oriented Information Engineering 

models that form the basis of separate systems developed together into a 
common architecture or framework. 

Engineering Approach 

Information engineering can also be contrasted with software engineering. 
Software eng ineer ing focuses on s t ructured techniques for specifying, 
designing and constructing application programs. Information engineering, 
on the other hand, focuses on information that is stored and mainta ined by 
various application programs. It also is concerned with structured analysis 
a n d p r o g r a m m i n g , b u t embraces d e v e l o p m e n t us ing n o n p r o c e d u r a l 
languages, specification languages, application generators and computer-as
sisted design (CAD) in order to minimize development effort. 

Data Sharing 

Data concepts, ra ther than programming ones, form the basic premise of 
information engineering. Data are stored and maintained by processes that 
create, modify and delete the data. All data in an enterprise should be 
captured and recorded with controls on data accuracy and format. Data are 
seen as central to information system development because data may be used 
in several information systems concurrently, stored in different ways, distrib
uted and often updated and modified by way of network links and nodes. 

Another basic premise of information engineer ing is that data types do no t 
change often. Entity types do not usually change, but new types may occasion
ally be added. Attributes that describe entity types do no t often change, either. 
The instances of entity types and the values of the corresponding attributes 
will change often but the basic structure of the data model does no t change. 

Automated Tools 
O n e development that makes information engineer ing feasible is the cre
ation of advanced development tools for business systems planning, analysis, 
design and construction. In order to build elaborate, extensive networks of 
integrated information systems, we need automated support in order to 
handle the complexity and speed u p rout ine tasks. We no t only can change 
the way that systems are generated but also handle many more types and 
numbers of systems. Organizations must automate not only the managemen t 


