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PREFACE

One or more courses in systems analysis and design have always been required of both un-
dergraduate and graduate students majoring in information systems. In these courses the
lstudents learn the tools and techniques that they will use when they become systems ana-
ysts.

Like everything else in the computer field, the processes of analyzing and designing sys-
tems are constantly changing. Although the systems theory, which underlies every aspect
of systems work, has remained relatively constant, the technologies and methodologies are
much different today than just a few years ago.

Although it would be possible to incorporate many of the current trends in a textbook
on systems analysis and design, three appear to stand out as absolute requirements. They
are the movement to end-user computing, increasing organizational influence, and use of
computer-aided software engineering (CASE).

The Need to Recognize End-User Computing

The one change in the computer field that has the potential for affecting systems analysis
and design more than any other is end-user computing (EUC), the situation in which
users perform some or all of the work in developing their own systems. One of the many
impacts of EUC has been a shift in the systems analyst’s workload. The analyst is being
relieved of many of the simpler applications and is assuming responsibility for a higher
concentration of more advanced applications as well as a greater involvement in consult-
ing activity.

College courses and textbooks in systems analysis and design must accommodate end-
user computing, not only recognizing that it exists, but also preparing future information
specialists to function in such a setting.

The Need for an Organizational Focus

The modern systems analysis and design course should also recognize another reality. This
is the fact that systems development is no longer an activity aimed at meeting needs of in-
dividual users, or even the needs of organizational subunits, without considering the needs of
the entire organization. Today’s systems must be designed to meet the needs of the organi-
zation.

This organizational influence is reflected in the currently high level of interest in topics
such as competitive advantage, strategic planning for information resources, information
resources management, ethical computer use, and security of the information resources in-
vestment. Systems analysts must be aware of this organizational influence and be able to
work within it.

The Need to Incorporate State-of-the-Art CASE Tools

During the forty-odd-year history of business systems, the process of development has
evolved through four stages of refinement—traditional, structured, toolkit, and CASE.




viii

Preface

The Traditional Approach The first computer-based systems were developed by fol-
lowing a bottom-up approach and were relatively unstructured. Users played minor roles
in actual system development, leaving the work to the information specialists. As the ana-
lysts developed the systems, they produced a lengthy, complex narrative called a func-
tional specification. The functional specification was difficult not only for users to under-
stand but also for programmers to follow.

Structured Revolution The second phase of systems development can be labeled
the structured revolution, and it spanned the period from the early 1970s to early 1980s.
Once a firm successfully implemented its accounting systems, the demand for more com-
plex and larger systems emerged. The increased complexity of newer systems demanded
many more lines of code, which, in turn, increased the size of the development team many-
fold. Coordination of the development effort and communication between team members
became difficult, and the solution was seen as “structured” systems.

The first evidence of structured techniques came in the form of structured program-
ming, which was followed by graphical analysis and design tools such as data flow dia-
grams, entity-relationship diagrams, structure charts, and Warnier-Orr diagrams. The main
goals of these graphical tools were to allow a top-down approach to system development,
to enhance communication, and to simplify the maintenance process.

Using the top-down approach, the system was first defined at a general, overview level,
and then successive refinement occurred until the bottom, primitive-level functions were
clearly defined. The primitive-level modules were as independent from one another as pos-
sible. This structure allowed maintenance programmers to make changes to a single, sim-
ple module without having to worry about creating errors in other modules.

The Toolkit Approach  The structured approach stuck, and the next step was to auto-
mate the structured tools. This effort began during the early 1980s and continues to this
day. The automated tools are expected to:

1. Ensure that the graphical tools are used in a consistent and standard way.
2. Increase analyst and programmer productivity.
3. Provide for an accessible repository of data definitions for the developing system.

4. Allow for rapid maintenance and system enhancement.

The name toolkit comes from the fact that the various automated tools are not integrated.
They are merely a collection or bag of tools. The next evolutionary step was to integrate
these tools into a comprehensive package.

CASE (Computer-Aided Software Engineering) The CASE approach amassed world-
wide support in the late 1980s and continues to draw more attention than any topic in the
systems field. CASE applies the formal methods of engineering to software design.

Tools exist to support various stages of software development, but they seldom are inte-
grated and seldom cover the entire development cycle. A special category of CASE tools,
called I-CASE (Integrated CASE), supports development from the initial strategic planning
stages to the maintenance of the operational system.

[-CASE is the current state-of-the-art in software development. Students in the systems
analysis and design course should understand that this approach will likely be the working
environment for pursuing a career as a systems professional.

Most analysis and design textbooks up to this point have been constructed around the
toolkit approach, using a middle-CASE software package to teach the tools. Middle-CASE
means that support is restricted to the design phase in the system development life cycle.
The beginning phases of business strategic planning, business area analysis, information
systems strategic planning and architecture, and enterprise data modeling are neglected in
these texts, with the tools being seen as ends in themselves. Systems Analysis and Design: An
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Organizational Approach, on the other hand, teaches the full development life cycle, includ-
ing the methodologies, the tools, and the underlying theoretical constructs.

This Text Satisfies All Three Needs

The three needs of recognizing end-user computing, organizational influence, and I-CASE
are all met by Systems Analysis and Design: An Organizational Approach. After completing a
course that utilizes this text, the graduate should be able to use state-of-the-art CASE tools
to develop computer-based systems for users, and also provide assistance to users as they
develop their own systems. Such computer-based systems would support the organiza-
tion’s strategic objectives.

The Text Meets Current and Future Needs

Shortly before work on the manuscript began, The Dryden Press conducted a mail survey
of instructors of the systems analysis and design course. Responses were received from 652
instructors who provided insights as to current techniques and future needs. This valuable
information formed the basis for the entire project. The result is a text that supports a wide
variety of teaching environments, including both four-year and two-year schools, and both
business and computer science departmental settings.

In addition to the survey, valuable suggestions were also received from reviewers who
reviewed preliminary and refined versions of the manuscript. These reviewers include Kirk
Arnett of Mississippi State University, Brother William Batt, FSC, of Manhattan College,
Jane M. Carey of Arizona State University West, Carl Clavadetscher, Dakota State
University, Joey George of the University of Arizona, Robert T. Keim of Arizona State
University, Paul Licker of the University of Calgary, Nilakantan Nagarajan of the
University of Florida, Julio C. Rivera, Ludwig Slusky of California State University, Los
Angeles, and Maureen C. Thommes, Bimidji State University.

We responded to this important feedback and produced a text that we believe more
closely meets the needs of the introductory systems analysis and design course than does
any other text on the market.

Organization of the Text

The text consists of fifteen chapters, organized into six parts. There are also ten technical
modules, and an ongoing case that evolves over ten scenarios.

All chapters are tied to state-of-the-art CASE technology by means of explanations that
relate the technology to the chapter contents. In addition, each chapter contains an example
of how CASE technology can be applied at that particular developmental phase.

Part One—Development of Computer-Based Information Systems This part
consists of two chapters and a technical module. Chapter 1 provides an introduction to sys-
tems work and describes career opportunities. Chapter 2 describes the organizational
framework within which modern systems work is performed. Technical Module A de-
scribes a high-level data modeling tool, entity-relationship diagrams.

Chapter 1 lays the important foundation for the study of systems work, regardless of the
course approach. Chapter 2 is used when the instructor wants to provide the students with
the organizational setting within which the work is performed. Technical Module A is po-
sitioned after Chapter 1 for a purpose. When the instructor wants to take a data modeling
approach, the module can be assigned during the first week of class, and students can be-
gin using the tool in a laboratory setting as early as the second week. .

Part Two—Systems in Business This part views business operations in systems terms
and consists of four chapters and one technical module. Chapter 3 presents fundamental
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systems concepts, and Chapter 4 applies the concepts to the organization, or firm. Chapter
5 explains the mﬂuence of the environment on the firm'’s activities. Chapter 6 explains how
computer-based information systems are used to manage the firm as a system. Chapter 6
explains the major applications of computers in business—data processing, management
1nf(t>rmat10n systems, decision support systems, office automation systems, and expert
systems.

Technical Module B describes a popular tool for modeling the firm’s processes—data
flow diagrams.

Chapters 3,4, and 5 are used when the course is to include a solid foundation of systems
theory. Chapter 6 is used when the instructor wants the students to understand how the
type of system influences systems work.

Part Three—Systems Methodologies A methodology is a recommended way of do-
ing something, and there are quite a few in the systems field. The basis for ail of the
methodologies is the systems approach to problem solving, which is the topic of Chapter 7.
Chapter 8 applies the systems approach to the development and use of a computer-based
system in the form of methodologies such as the system life cycle, prototyping, and James
Martin’s Rapid Application Development (RAD). Technical Module C rounds out this part
of the text by describing the tool used to model the firm’s data in a detailed fashion, the
data dictionary.

Instructors will include Chapter 7 when they want students to understand the theoretical
basis for the methodologies. Most instructors will want to include Chapter 8 since it pro-
vides the most popular framework for studying systems development, the system life cycle.

Part Four—Systems Analysis This part of the text describes the process of under-
standing the users’ needs so that they can be satisfied by a new or improved system.
Chapter 9 is devoted to the first phase of the system life cycle, explaining how projects are
planned and controlled. Chapter 10 is devoted to the second phase, systems analysis.

Technical Module D describes two types of network diagrams: Critical Path Method
(CPM) and Program Evaluation and Review Technique (PERT). These diagrams often form
the basis for project planning and control. Technical Module E describes some popular ap-
proaches to economic justification that are commonly applied early in the system life cycle.

Part Five—Systems Design This part describes how a new or improved system is de-
signed. Chapter 11 deals with the design process, and Chapters 12 and 13 address two spe-
cial design issues. Chapter 12 describes how controls are built into systems to ensure that
they perform as intended, and Chapter 13 addresses systems security.

The instructor will use Chapter 12 when the need for systems controls is to be empha-
sized and will use Chapter 13 when students are to understand how system designs can
contribute to security.

Technical Module F describes graphical user interface (GUI) design, and Technical
Module G describes flowcharting.

Part Six—Systems Implementation, Audit, and Maintenance This part completes the
coverage of the system life cycle. Chapter 14 explains how systems are implemented, and
Chapter 15 describes what happens after cutover—system use, audit, and maintenance.
Two technical modules describe tools that can model systems processes in detail. Technical
Module H explains structured English, and Technical Module I explains action diagrams.
Technical Module ] provides an example of a user manual that helps the user learn to use
the new system.

Modular Design Facilitates Course Tailoring

The modular design of the text enables it to be used by the instructor to assemble exactly
the right combination of chapters and technical modules. The Instructor’s Guide describes
six different combinations, and many more are possible.
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Incorporation of Experiential Activity

The systems analysis and design course is perhaps the most difficult of the computer
courses to teach because it is necessary to bring the real world of business into the class-
room. This can be accomplished in several ways, and one of the most popular is the case
problem.

The text includes two types of case problems. The ongoing case is based on the com-
puter operations of the Harcourt Brace publishing firm in Orlando, Florida, and Bellmawr,
New Jersey. As the students read the chapter material, they can see how it is applied in a
real business setting. In addition, each chapter concludes with one or two short cases. These
end-of-chapter cases enable the student to apply chapter material to solve a variety of
problems.

In addition to the cases, the text also includes other opportunities for the students to put
the material to use. Each chapter concludes with end-of-chapter questions, many of which
require the student to apply the material in an innovative way. Also included are end-of-
chapter problems and end-of-technical module problems that require the application of
the tools and methodologies. In addition, there are end-of-chapter discussion topics that
can focus the attention of the entire class on issues that are yet to be resolved.

A Grounding in the Literature of Systems

Modern systems work is a craft that has evolved over the years as a result of the contribu-
tions of many people. These people have sought to establish a written history and culture
upon which to build the technology and to apply the methodologies and tools. The text is
grounded to this rich systems literature.

Footnotes provide references to the literature where appropriate, and a selected bibli-
ography is included at the end of each chapter, consisting of classics as well as leading-edge
references. The footnotes and bibliography point to sources of additional information on
selected topics as a means of gaining a full comprehension of modern systems work.

The Text Is a Systems Workshop

Because of its strengths in experiential activities and its solid grounding to the literature the
text is a self-contained workshop, which enables the students to experience the challenges and
rewards of systems work. Should the instructor prefer to stay within the bounds of the text,
a successful course can be achieved. However, the instructor who wishes to incorporate ad-
ditional learning tools has an opportunity to do that by using part or all of the complete
package.

A Complete Package

Systems Analysis and Design: An Organizational Approach is supported by the following:

® An Instructor’s Guide that contains suggestions for teaching the systems analysis and
design course, a sample syllabus, and comprehensive lecture notes, keyed to textbook
figures. Also included are solutions to all of the end-of-chapter questions and problems,
as well as material that relates to the more controversial discussion topics, and sug-
gested solutions to the cases.

® Overhead transparencies that consist of fifty two-color acetates of the most important
textbook figures.

® Transparency masters that enable the instructor to use classroom projections of all text-
book figures referred to in the lecture notes, plus many more.
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® A test bank that contains true/false and multiple-choice exam questions, plus mini-
gm;?es for each chapter. The test bank is available in both a hardcopy and a computer-
ized form.

® Laboratory manuals that provide the instructor with a choice of CASE tools for the stu-
dents to use in applying the material from the text. One version supports the Visible
Analyst from Visible Systems Corporation and is available for both DOS and Windows
environments. Another supports the Information Engineering Workbench (IEW) from
KnowledgeWare.

The Dryden Press is also developing laboratory manuals to support the Information
Engineering Facility (IEF) from Texas Instruments and Excelerator from Index
Technology—for both DOS and Windows.

The text is designed so that use of a lab manual can begin immediately following
chapter 1. This organization enables the students to engage in hands-on, experiential ac-
tivity beginning in the second week, stimulating student interest early on and maintaining
it throughout the course.

® Two videotapes that support the Harcourt Brace ongoing case by providing a visual
tour of both the Orlando computer project and the warehouse operation at Bellmawr.
Students not only read about the project, but are able to see the actual facilities and meet
the participants.

By taking advantage of this complete package, the instructor can assemble a course that
captures the interest of the students and enables them to use the most modern systems
technologies, methodologies, and tools.

A Team Effort

I use the term we rather than I. Some students find this strange since I am the sole author. I
follow the we strategy mainly so that students will understand that they are a part of the ef-
fort. I like to think that the author, the instructor, and the students all follow the same path
together.

gAt the same time, I also recognize that I do not do all of the work. The writing and pub-
lishing of a textbook is a team effort, and one of the rewards is the opportunity to work with
the many fine people that a publisher such as Dryden has to offer. My main contact at
Dryden has been Richard Bonacci, my editor. Richard has gone that extra mile to ensure
that we produce a book that meets the needs of the instructors who teach the systems
course and the students who take it. Also playing key roles at Dryden were Stacey Fry,
Developmental Editor, and Michele Tomiak, Project Editor. I also recognize the support of
Kevin Cottingim and Scott Timian, Marketing Managers, who guided us through some
rough spots and planned the marketing campaign. From my very first introduction to
Dryden, | was impressed with everyone’s professionalism. That impression has persisted.
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