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Preface

The purpose of this text is to provide students with an understanding -of
information systems, management, and the operation of the computer depart-
ment in an organization. The text emphasizes both the tasks involved in system
analysis and design and the relationship between the designers and the users of a
system. The book is divided into three parts. In Part One, system analysis, the
nature of the organization, the role of management, and the role of computer-
based systems in the organization are discussed. The purpose of this first section
is to furnish perspective on information systems and on the new approach to
systems design advocated in the next section.

Part Two is the heart of the text and deals with systems analysis and design,
one of the major creative tasks undertaken in a modern organization. Part Three
of the book discusses some of the problems of managing the computer
department to prepare the student to undertake information systems-related
activities in an organizatoin.

The book is designed for students who plan to become programmers, systems
analysts, and/or managers in the information systems area. The text assumes that
the student has completed a course on a higher-level procedural programming
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X PREFACE

language such as COBOL, PL/I, ALGOL, etc. The text should fit the needs of a
second or third course on computers or data processing at the undergraduate
level. Although the book assumes no further background than a good
programming course, some prior preparation on hardware, software, and data
base technology will make individual topics more meaningful.

For schools with a limited number of information systems courses, the text is
intended to follow an introductory programming course. For schools which are
able to offer a variety of information systems courses, certain topics in the book
can be used as either a review of a prior course (for example, Chapter 9 on files)
or an introduction to a more specialized elective (for example, Chapter 17 on the
management of the computer department.) The book encompasses almost all
the topics for the ACM Curriculum Recommendations for Undergraduate
Programs in Information systems course UD9, Systems Design and Implementa-
tion, and about 70 percent of the topics in UAS8, Systems Concepts and
Implications.

The book attempts to cover the broad field of systems analysis and design. The
instructor can go into depth on the topics introduced here or additional courses
may be taken. One of the best ways to appreciate the nature of systems analysis
and design is to complete a course using the text and then to participate in an
actual systems analysis and design project.

For the instructor who wishes to use the text in a class on systems analysis and
design, there are several features of the text and supplementary materials that
may prove helpful. First, there is an Instructors Manual available from
McGraw-Hill. In addition, The Casebook for Management Information Systems
by Lucas and Gibson contains a number of substantial case studies that can be
assigned for class or as term projects to an individual or group of students. (The
Casebook is also published by McGraw-Hill.)

The text itself contains a series of Discussion Questions, File Problems and
Systems Design Exercises. The Systems Problems are very important and the
student should be encouraged to read and solve them. These problems are
discussed in the Instructor’s Manual; they either make a point to supplement the
text or require the student to solve a problem by applying the material in the
book. The Discussion Questions and File Problems can usually be answered with
a few sentences. The Systems Design Exercises are major assignments; here the
student reads about a situation and is asked to design some part of an
information system. All of this material is intended to better prepare the student
for a role in systems analysis and design activities.
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Chapter 1

The Information Systems
Environment

INTRODUCTION

In the past two decades, a new and dynamic activity has developed in
organizations: the design, operation, and management of computer-based
information systems. While many organizational activities and resources have
long been devoted to the acquisition and processing of information, the advent
of electronic computers has greatly extended our information processing
capabilities. Computer-based information systems have influenced organizations
of all types and sizes. Many organizations own or lease computers while others
obtain computer time from commercial service bureaus.

Organizations with their own computer equipment constitute the majority
of computer users, and most of these organizations have established a computer
department to design, operate, and manage computer-based information
systems. In this text, we explore all the activities associated with a computer
department except programming. (We assume the reader has been exposed to
and written at least one program in a higher-level computer language such as
COBOL, FORTRAN, PL/1, or ALGOL.) In this first chapter we examine
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4 INTRODUCTION

general systems theory and organizations that provide the environment for
information systems. However, before we discuss systems theory and organiza-
tions, it is helpful to present an overview of computer department activities and
the book.

OVERVIEW

What is an information system? For our purposes, we define an information
system as a set of organized procedures that, when executed, provide informa-
tion for decision making and/or control of the organization. Information is some
tangible or intangible entity that reduces uncertainty about a state or event. For
example, information that the weather will be good tomorrow reduces our
uncertainty about whether or not a baseball game will be played.

Who uses information systems? There are many examples of information
systems and many different types of users. In this text, we are primarily
interested in computer-based information systems because of the special
requirements necessary to develop and manage these sytems. There are many
non-computer-based information systems. However, these systems can be highly
flexible since manual processing procedures are relatively simple and easy to
change. Computer-based systems are complex and are often seen as rigid and
difficult to change. The presence of computer technology also occasionally
intimidates users. For these reasons we are primarily interested in systems
analysis and design for computer-based information systems.

Most computer-based information systems exist within an organization of
some type. Members of the organization are the users of the information
produced by the system. Because the organization furnishes the overall
environment for systems, we discuss organizations in a later section of this
chapter. Many users of information systems are managers, and managers are
also responsible for allocating resources for the development and operation of
information systems. Therefore, in the next chapter we discuss the role of
management in the organization.

One of the most important activities of the computer department is the
design of information systems. The systems designer works with users to create
procedures, file contents and structures, and processing algorithms and conver-
sion steps. The analyst and others manage the programming and implementation
of a new system and prepare documentation describing the system. Because the
design of a system is so central to the organization and the computer
department, the second section of this text is devoted to it.

The entire collection of computer-based information systems in the
organization is operated on a regular basis. In addition, both the systems design
and operations function in a computer department must be managed. In the
third and last section of the book, we explore these activities as they relate to a
computer professional. At the completion of the text, the reader who has had
some programming experience should have a good understanding of the
activities and responsibilities of a modern computer department.
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SYSTEMS THEORY

General Systems

The field of systems analysis and design for information systems has its
foundations in general systems theory. General systems theory emphasizes the
need to examine all parts of a system. Too often the analyst focuses only on one
component of a system; he or she takes action that may be ineffective because
important components were ignored.

As an example, the federal government mandated certain bumper strength
standards for automobiles to reduce damage from slow-speed accidents.
However, the system in this case was too narrowly defined; the attention of the
regulators was on repair costs for slow-speed accidents. When the system is
enlarged to include the automobile as a consumer of scarce fuels and to include
accidents occurring at high speeds, the wisdom of the standards becomes less
obvious. The impact-resistant bumpers are more complex and heavier than their
weaker predecessors. Therefore the automobile consumes more fuel to carry the
heavier bumpers. The bumpers are more expensive than their predecessors to
repair or replace if damaged in a high-speed accident.

In addition to focusing on all the parts of a system, general systems theory
helps communications among specialists in different fields. One field closely
associated with general systems theory is cybernetics, the field of communica-
tions and control in man-machine systems (including computer systems).
Cybernetics represents a combination of the fields of physics, biology, electrical
engineering, etc.

In the analysis and design of information systems, we also have to apply
knowledge from diverse fields. An information system involves people at
different levels of an organization, computers, programs, procedures, and
personnel to operate the system. Fields such as management, organizational
behavior, industrial engineering, computer science, electrical engineering,
communications, psychology, and others all have important contributions to
make to the study and design of information systems. For these reasons we shall
briefly review the main elements of general systems theory to prepare for our
study of the analysis and design of information systems.

A system is an organized, interacting, interdependent, and integrated set of
components or variables. Churchman has defined basic considerations in
systems thinking (Schoderbek, 1971). A system has objectives or goals and often
these goals are hard to observe. The goals of a machine are clear, but what are
the goals of a social system? What are the goals of a group of interacting
individuals?

The environment is external to the system; it encompasses everything that is
outside the system’s control. The environment also determines in some part the
performance of the system, so the system and its environment are interrelated
and interdependent. Resources are all the means available to the system to
execute activities necessary for goal attainment. In contrast to the environment,
resources are inside the system and are under its control.
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A system is made up of components that are the jobs, activities, missions, or
parts of the system that are performed to realize objectives. One should not look
necessarily at the traditional components of a system such as a department;
rather one’s focus should be on thinking of the entire system. A focus on
missions or activities makes it easier to understand a system.

The management of the system consists of activities aimed at planning and
control. Planning encompasses setting goals, the utilization of resources, and the
development of a program for undertaking different activities and of a strategy
for dealing with the environment. Control deals with the execution of plans.
Associated with control is the flow of information and feedback so that a system
can evaluate its plans. For example, a thermostat is a feedback control for a
heating system.

The following list has been suggested by various theorists as the basics of
general systems theory (Schroderbek, 1971).

1 The components of a system are interrelated and interdependent;
unrelated and independent components do not constitute a system. In fact, one
of the important tasks in studying a system is to determine the relationships
among components.

2 A systemis viewed as a whole; we do not necessarily break it down into
constituent parts, particularly if it means that we lose sight of the entire system.
In many instances we shall concentrate on subsystems that constitute a large
system, but we do not want to ignore the overall framework provided by the
larger system.

3 Systems are goal seeking in some way; the interacting components
reach some final state or goal, an equilibrium position of goal attainment.

4 Systems have inputs and outputs; they are dependent on some set of
inputs to process to attain the system’s goals. All systems produce some output
needed by other systems.

5 All systems transform inputs into outputs; usually the form of the
output differs from that of the input.

6 Systems exhibit entropy, a term borrowed from thermodynamics.
Entropy describes the state of a closed system (no inputs from outside the
system) where all elements move toward disorganization and the inability to
obtain and process inputs so the system is unable to produce outputs.
Information processing is critical to the survival of systems.

7 The system must have a way to regulate its interacting components so
that its objectives will be realized. Planning, control, and feedback are
associated with this regulatory function,

8 Systems usually consist of smaller subsystems. The nesting of smaller
systems within larger ones forms a hierarchy that is a characteristic of systems
theory. »

9 We usually find differentiation in complex systems; that is, specialized
units perform specialized tasks.

10 Systems generally exhibit equifinality: some final state that can be
reached from several different paths or starting points. In other words, there are
multiple ways to achieve the goals of the system.
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Systems Analysis

Systems analysis draws heavily on general systems theory as a conceptual
background (see Table 1-1). There are many approaches to systems analysis and
all are aimed at basically the same objective: understanding a complex system
and modifying it in some way. The modifications may be a new subsystem, new
components, a new set of transformations, etc. The objective is to improve the
internal functioning of the system to make it more efficient, modify the goals of
the system, change the outputs, achieve the same goals with a different set of
inputs, or make some similar improvement.
Normally we will follow a number of steps including:

1 Define the problem. What is it about the system that is not satisfactory?
Have inputs changed in form, cost, or availability? Is the output unsatisfac-
tory for some reason? What is the objective of the systems analysis effort?

2 Understand the system and define it. Because systems are hierarchical
(subsystems exist within larger systems) and are interrelated with their
environments, it can be very difficult to define exactly what constitutes the
system under study. This activity can be further subdivided; we ask the
following questions to develop an understanding of the system:

a What are the variables (components) of the system?

b How are these variables related to each other and the environment?

¢ What are the boundaries of the system of interest; that is, where does
the system stop and what defines its extent?

3 What alternatives exist to achieve our objectives with respect to modifying

Table 1-1 General Systems Theory and Information Systems Design

General systems theory Importance for information systems design
1 Components of a system Delineate components and their interrelation during
interact. analysis.
2 A system is a whole. Be sure to define the entire system before examining
subsystems.
3 Systems are goal seeking. What is the goal of an information system?
4 Systems have input and output. A major design task is to specify input and output.
5 Systems transform input to A major design task is to specify processing to
yield output. produce output from inputs.
6 Systems exhibit entropy. Information processing is critical to an organization's
success.
7 Systems must be controlled. Information systems help control the organization;

information systems have to have feedback on their
own performance and be controiled.

8 Systems form a hierarchy. Information systems design is a hierarchical task;
systems consist of hierarchies of subsystems.
9 Systems exhibit differentiation. Information systems have many specialized parts.
10 Systems exhibit equifinality. There are many ways to design a system to achieve

desired goals.




