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Preface

The work reported in this book is the result of research conducted in
systems design in the database environment since 1979 and active
participation in designing systems for several large corporations
since 1984.

The main objective of the book is to provide readers with definitive
information on topics that are crucial to the understanding of what
is required to develop a system from its conceptual stage through
analysis, design, testing, implementation, and performance monitor-
ing. In this volume, I provide readers with information on traditional
topics such as data analysis, user requirement analysis and user sur-
vey development, design methodologies, loglcal database desxgn, and
development of security controls.

It -addresses topics of interest to data administrators, database ad-
ministrators, systems programmers, systems analysts application
programmers, information processing managers, data processing
managers, and database users. The book can be used effectively by
practitioners in business as well as in government, and also for an
introdyctory course in a business or technical school. The readers
need no preparation beyond the application programmer’s level, but
would benefit more if some experience were obtained in database
environments, VSAM and IMS in particular.

As the title suggests, the volume provides information on topics
that are interrelated and interdependent. Thus the chapter on data
analysis techniques includes information on data analysis, logical
database design, physical database design, and development of con-
trols. This chapter is meant to be a synopsis of the whole book with
each subsequent chapter giving increasingly more detailed coverage
of the various phases of systems design.

Chapter 1 introduces various data analysis techmques and shows
how these techniques are used in the development of database sys-
tems. Chapter 2 discusses the place of user requirements in system
design and outlines the survey method of collectmg and analyzing
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xvi Systems Design in a Database Environment

the user requirements. Chapter 3 outlines a database design method-
ology that was developed, tested, and implemented by a major public
utility.

Chapter 4, on data models and entity-relationship diagrams, dis-
cusses the role these play in database design and shows how they
are integral parts of data analysis and are the major input to the
physical design phase. Chapter 5, on the normalization process, dis-
cusses normalization in a mathematically rigorous way and may be
omitted by most readers. Chapter 6 discusses logical and physical
database design. It is during these phases that the user require-
ments are first developed into physical models and stored in
database files. The chapter on design of specific systems and
databases shows how one can apply the techniques of database de-
sign developed in previous chapters to database management sys-
tems (DBMS) such as IMS and DB2.

Chapters 8, 9, 10, and 11 of the volume discuss topics that, al-
though not part of the design process, very often determine the suc-
cess or failure of database design. Chapter 8 discusses the role of
data dictionaries in system design. Chapter 9 discusses the use of
CASE tools as an aid to systems design. Chapter 10 is on data secu-
rity in a database environment. Chapter 11 indicates how security
controls can be built into database systems.

The case studies discussed in Part Two are illustrated for the ex-
press purpose of strengthening the discussion on user requirement
analysis and the selection of CASE tools.

Finally, as with any large undertaking, errors may remain in this
volume. I have worked diligently to maintain the accuracy of this
work. However, if errors remain, I solicit your assistance in bringing
them to my attention. I, in turn, will do my utmost to ensure that
they are corrected.
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Chapter

Data Analysis Tech‘niques

1.1 INTRODUCTORY REMARKS

This chapter discusses a structured method of conducting the data
analysis phase of database design: data analysis development life
cycle. It is during this phase that formu]atxons of the user requlre-
ments are developed.

The user requirements form the basis of the system design. There-
fore, the success or failure. in obtaining adequate information about
the user requirements determines the success or failure of the entire
system.

The structured methodology discussed in this chapter begins by
defining data as a corporate resource which must he planned for like
any other corporate resource. It details how the users’ needs for pro-
cessing that data are collected, analyzed, and formulated into data
models, showing the relationship among the various entities or col-
lections of data elements.

The Chapter concludes by discussing the normalization of these
data models and the translation of these models into physical
databases.

1.2 DEFINITIONS OF SOME DATA ANALYSIS TERMS
Some of the terms used in data analysis are transplanted from the

old approaches of system analysis. Other terms, like attribute, en-
tity, and relationship, are new and resulted from efforts to adopt

3



4 Systems Design in a Database Environment

structured methods of designing systems with the data as the driv-
ing force rather than the processing of that data. The following table
gives some definitions of these new terms.

Table 1.1 Definitions and Terminologies
ITEM DEFINITION

DATA ITEM The smallest unit of named data. A data item is
often referred to as a field or data element.

DATA The values taken by various data items are
called data. For example, the value of the data
element, Customer Name, is data.

INFORMATION Data that is processed, accessed, and assimi-
lated or used in the decigion-making process. In-
formation results from the analysis and synthe-
sis of data. :

ENTITY A fundamental thing of interest to an organiza-

(OR ENTITY CLASS. tion. An entity may be a person, place, thing,

OR ENTITY TYPE) concept, or event, that is real or abstract; it
should have a unique identifier.

ATTRIBUTE A descriptive value of property associated with
an individual entity.

RELATIONSHIP An association between two or more entities.

ENTITY MODEL - A diagrammatical representation of the relation-

(SNAPSHOT) ships between the entity classes. The represen-
tation allows us to include only those entities
that are required to solve the user's data pro-
cessing problem. It depends on the relationships
you are concerned with.

LOGICAL SCHEMA The mapping of the entity model into the con-

(EXTERNAL STRUC-  |structs or constraints of the database manage-

TURE/SCHEMA) ment system (DBMS). In general, the logical
schema indicates how the model will be stored
and accessed.

DATA ANALYSIS The determination of the fundamental data re-
sources of an organization. It deals with the col-
lection of the basic entities and the relation-
ships between those entities.




