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DesCriPtiOn
Modern Systems Analysis and Design, Eighth Edition, covers the concepts, skills, meth-
odologies, techniques, tools, and perspectives essential for systems analysts to suc-
cessfully develop information systems. The primary target audience is upper-division 
undergraduates in a management information systems (MIS) or computer informa-
tion systems curriculum; a secondary target audience is MIS majors in MBA and MS 
programs. Although not explicitly written for the junior college and professional 
 development markets, this book can also be used by these programs.

We have over 55 years of combined teaching experience in systems analysis and 
design and have used that experience to create this newest edition of Modern Systems 
Analysis and Design. We provide a clear presentation of the concepts, skills, and tech-
niques that students need to become effective systems analysts who work with others 
to create information systems for businesses. We use the systems development life 
cycle (SDLC) model as an organizing tool throughout the book to provide students 
with a strong conceptual and systematic framework. The SDLC in this edition has five 
phases and a circular design.

With this text, we assume that students have taken an introductory course on 
computer systems and have experience designing programs in at least one program-
ming language. We review basic system principles for those students who have not 
been exposed to the material on which systems development methods are based. We 
also assume that students have a solid background in computing literacy and a gener-
al understanding of the core elements of a business, including basic terms associated 
with the production, marketing, finance, and accounting functions.

new tO the eighth eDitiOn
The following features are new to the Eighth Edition:

•	 New material. To keep up with the changing environment for systems develop-
ment, Chapter 12 has undergone a complete and thorough revision. While 
cloud computing is introduced in Chapter 2, it is given extensive coverage in 
the revised Chapter 12. Service-oriented architecture has been reintroduced 
to the book in the version of Chapter 12. Other new material includes expan-
sions of two of the appendices to Chapter 7. The appendices on activity dia-
grams and on Business Process Management Notation now include additional 
text and figures. Throughout the book figures, tables, and related content 
have been updated and refreshed.

•	 Updated content. Throughout the book, the content in each chapter has been 
updated where appropriate. We have expanded our coverage of multiple top-
ics in Chapter 2. Examples of updates in other chapters include revising the 
information on the information services (IS)/information technology job 
market in Chapter 1. Another example is Chapter 13, where we have updated 
and extended the section on information systems security. All screenshots 
come from current versions of leading software products. We have also made 
a special effort to update our reference lists, purging out-of-date material and 
including current references.

Preface
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•	 Dropped material. In our efforts to keep the book current and to streamline it, 
the coverage of some things was dropped from this edition. Chapter 1 no lon-
ger includes Rapid Application Development. Chapter 12 no longer covers 
data warehouses or data marts. Chapter 13 no longer includes a section on 
Electronic Performance Support Systems.

•	 Organization. We have retained the organization of the book first introduced 
in the Sixth Edition. We have 14 chapters and 6 appendices. The first appen-
dix follows Chapter 1. Four appendices follow Chapter 7, including the new 
one on business process modeling. The sixth appendix follows Chapter 8. 
This streamlined organization worked well in the Sixth and Seventh Editions, 
so we decided to continue with it.

•	 Approach to presentation of object-oriented material. We retain our approach to 
object-orientation (OO) from the last edition. Brief appendices related to 
the object-oriented approach continue to appear immediately after related 
chapters. The OO appendices appear as follows: Chapter 3 features a spe-
cial OO section on IS project management. Chapter 7 now has three OO 
appendices: one on use cases; one on sequence diagrams; and one about 
activity diagrams. (The fourth appendix to Chapter 7 is about Business 
Process Management Notation, which is not part of UML, although it is 
governed by the Object Management Group (OMG).) Chapter 8 has a 
special section on object-oriented database design. The rationale for this 
organization is the same as in the past: to cleanly separate out structured 
and object-oriented approaches so that instructors not teaching OO can 
bypass it. On the other hand, instructors who want to expose their students 
to object-orientation can now do so with minimal effort devoted to finding 
the relevant OO material.

•	 Updated illustrations of technology. Screen captures have been updated through-
out the text to show examples using the latest versions of programming and 
Internet development environments (including the latest versions of.NET, 
Visio, and Microsoft Office) and user interface designs. Many references to 
websites are provided for students to stay current with technology trends that 
affect the analysis and design of information systems.

themes of Modern Systems Analysis and Design

1. Systems development is firmly rooted in an organizational context. The suc-
cessful systems analyst requires a broad understanding of organizations, orga-
nizational culture, and organizational operations.

2. Systems development is a practical field. Coverage of current practices as well 
as accepted concepts and principles is essential in a textbook.

3. Systems development is a profession. Standards of practice, a sense of con-
tinuing personal development, ethics, and a respect for and collaboration 
with the work of others are general themes in the textbook.

4. Systems development has significantly changed with the explosive growth in 
databases, data-driven systems architectures, rapid development, the Inter-
net, and Agile Methodologies. Systems development and database manage-
ment can be and should be taught in a highly coordinated fashion. The text is 
compatible with the Hoffer, Ramesh, and Topi database text, Modern Database 
Management, Eleventh Edition, also published by Pearson. The proper linking 
of these two textbooks is a strategic opportunity to meet the needs of the IS 
 academic field.
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5. Success in systems analysis and design requires not only skills in methodolo-
gies and techniques, but also project management skills for managing time, 
resources, and risks. Thus, learning systems analysis and design requires a 
thorough understanding of the process as well as the techniques and deliver-
ables of the profession.

Given these themes, this textbook emphasizes the following:

•	 A business, rather than a technology, perspective

•	 The role, responsibilities, and mind-set of the systems analyst as well as the sys-
tems project manager, rather than those of the programmer or business manager

•	 The methods and principles of systems development, rather than the specific 
tools or tool-related skills of the field

DistinCtive feAtures
The following are some of the distinctive features of Modern Systems Analysis and 
Design:

1. This book is organized in parallel to the Hoffer, Ramesh, and Topi database 
text, Modern Database Management, Twelfth Edition (2016), which will facili-
tate consistency of frameworks, definitions, methods, examples, and nota-
tions to better support systems analysis and design and database courses 
adopting both texts. Even with the strategic compatibilities between this text 
and  Modern Database Management, each of these books is designed to stand 
alone as a market leader.

2. The grounding of systems development in the typical architecture for systems 
in modern organizations, including database management and web-based 
systems.

3. A clear linkage of all dimensions of systems description and modeling—pro-
cess, decision, and data modeling—into a comprehensive and compatible set 
of systems analysis and design approaches. Such a broad coverage is necessary 
so that students understand the advanced capabilities of the many systems de-
velopment methodologies and tools that are automatically generating a large 
percentage of code from design specifications.

4. Extensive coverage of oral and written communication skills, including sys-
tems documentation, project management, team management, and a variety 
of systems development and acquisition strategies (e.g., life cycle, prototyp-
ing, object orientation, Joint Application Development [JAD], systems reengi-
neering, and Agile Methodologies).

5. Consideration of standards for the methodologies of systems analysis and the 
platforms on which systems are designed.

6. Discussion of systems development and implementation within the context 
of change management, conversion strategies, and organizational factors in 
systems acceptance.

7. Careful attention to human factors in systems design that emphasize usability 
in both character-based and graphical user interface situations.

8. Visual development products are illustrated and the current limitations tech-
nologies are highlighted.

9. The text includes a separate chapter on systems maintenance. Given the type 
of job many graduates first accept and the large installed base of systems, this 
chapter covers an important and often neglected topic in systems analysis and 
design texts.



xxii preFaCe

PeDAgOgiCAl feAtures
The pedagogical features of Modern Systems Analysis and Design reinforce and apply 
the key content of the book.

three illustrative fictional Cases
The text features three fictional cases, described below.

Pine Valley Furniture (PVF): In addition to demonstrating an electronic business-
to-consumer shopping website, several other systems development activities from 
PVF are used to illustrate key points. PVF is introduced in Chapter 3 and revisited 
throughout the book. As key systems development life cycle concepts are presented, 
they are applied and illustrated with this descriptive case. For example, in Chapter 5 
we explore how PVF plans a development project for a customer tracking system. A 
margin icon identifies the location of the case segments.

Hoosier Burger (HB): This second illustrative case is introduced in Chapter 7 and revis-
ited throughout the book. HB is a fictional fast-food restaurant in Bloomington, Indiana. 
We use this case to illustrate how analysts would develop and implement an automated 
food-ordering system. A margin icon identifies the location of the case segments.

Petrie Electronics: This fictional retail electronics company is used as an extended 
project case at the end of 12 of the 14 chapters, beginning with Chapter 2. Designed 
to bring the chapter concepts to life, this case illustrates how a company initiates, 
plans, models, designs, and implements a customer loyalty system. Discussion ques-
tions are included to promote critical thinking and class participation. Suggested 
solutions to the discussion questions are provided in the Instructor’s Manual.

end-of-Chapter Material
We developed an extensive selection of end-of-chapter materials that are designed to 
accommodate various learning and teaching styles.

•	 Chapter Summary. Reviews the major topics of the chapter and previews the 
connection of the current chapter with future ones.

•	 Key Terms. Designed as a self-test feature, students match each key term in 
the chapter with a definition.

•	 Review Questions. Test students’ understanding of key concepts.

•	 Problems and Exercises. Test students’ analytical skills and require them to 
apply key concepts.

•	 Field Exercises. Give students the opportunity to explore the practice of sys-
tems analysis and design in organizations.

•	 Margin Term Definitions. Each key term and its definition appear in the mar-
gin. Glossaries of terms and acronyms appear at the back of the book.

•	 References. References are located at the end of each chapter. The total num-
ber of references in this text amounts to over 100 books, journals, and web-
sites that can provide students and faculty with additional coverage of topics.

using this text
As stated earlier, this book is intended for mainstream systems analysis and design 
courses. It may be used in a one-semester course on systems analysis and design or 
over two quarters (first in a systems analysis and then in a systems design course). Be-
cause this book text parallels Modern Database Management, chapters from this book 
and from Modern Database Management can be used in various sequences suitable for 
your curriculum. The book will be adopted typically in business schools or depart-
ments, not in computer science programs. Applied computer science or computer 
technology programs may also adopt the book.

HOOSIER
BURGER
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The typical faculty member who will find this book most interesting is someone who

•	 has a practical, rather than technical or theoretical, orientation;

•	 has an understanding of databases and the systems that use databases; and

•	 uses practical projects and exercises in their courses.

More specifically, academic programs that are trying to better relate their systems 
analysis and design and database courses as part of a comprehensive understanding 
of systems development will be especially attracted to this book.

The outline of the book generally follows the systems development life cycle, which 
allows for a logical progression of topics; however, it emphasizes that various approaches 
(e.g., prototyping and iterative development) are also used, so what appears to be a 
logical progression often is a more cyclic process. Part One provides an overview of sys-
tems development and previews the remainder of the book. Part One also introduces 
students to the many sources of software that they can draw on to build their systems 
and to manage projects. The remaining four parts provide thorough coverage of the five 
phases of a generic systems development life cycle, interspersing coverage of alternatives 
to the SDLC as appropriate. Some chapters may be skipped depending on the orienta-
tion of the instructor or the students’ background. For example, Chapter 3 (Managing 
the Information Systems Project) can be skipped or quickly reviewed if students have 
completed a course on project management. Chapter 4 (Identifying and Selecting Sys-
tems Development Projects) can be skipped if the instructor wants to emphasize systems 
development once projects are identified or if there are fewer than 15 weeks available 
for the course. Chapters 8 (Structuring System Data Requirements) and 9 (Designing 
Databases) can be skipped or quickly scanned (as a refresher) if students have already 
had a thorough coverage of these topics in a previous database or data structures course. 
The sections on object orientation in Chapters 3, 7, and 8 can be skipped if faculty wish 
to avoid object-oriented topics. Finally, Chapter 14 (Maintaining Information Systems) 
can be skipped if these topics are beyond the scope of your course.

Because the material is presented within the flow of a systems development proj-
ect, it is not recommended that you attempt to use the chapters out of sequence, with 
a few exceptions: Chapter 9 (Designing Databases) can be taught after Chapters 10 
(Designing Forms and Reports) and 11 (Designing Inferfaces and Dialogues), but 
Chapters 10 and 11 should be taught in sequence.

the suPPleMent PACkAge:  
www.PeArsOnhighereD.COM/hOffer
A comprehensive and flexible technology support package is available to enhance 
the teaching and learning experience. All instructor supplements are available on 
the text website: www.pearsonhighered.com/hoffer.

instructor resources
At the Instructor Resource Center, www.pearsonhighered.com/irc, instructors can 
easily register to gain access to a variety of instructor resources available with this 
text in downloadable format. If assistance is needed, our dedicated technical support 
team is ready to help with the media supplements that accompany this text. Visit 
http://247.pearsoned.com for answers to frequently asked questions and toll-free 
user support phone numbers.

The following supplements are available with this text:

•	 Instructor’s Manual 

•	 Test Bank

•	 TestGen® Computerized Test Bank

•	 PowerPoint Presentation

http://www.Pearsonhighered.com/hoffer
http://www.pearsonhighered.com/hoffer
http://www.pearsonhighered.com/irc
http://247.pearsoned.com


xxiv preFaCe

ACknOwleDgMents
The authors have been blessed by considerable assistance from many people on all 
aspects of preparation of this text and its supplements. We are, of course, respon-
sible for what eventually appears between the covers, but the insights, corrections, 
contributions, and prodding of others have greatly improved our manuscript. Over 
the years, dozens of people have reviewed the various editions of this textbook. Their 
contributions have stimulated us, frequently prompting us to include new topics and 
innovative pedagogy. We greatly appreciate the efforts of the many faculty and prac-
ticing systems analysts who have reviewed this text.

We extend a special note of thanks to Jeremy Alexander, who was instrumental 
in conceptualizing and writing the PVF WebStore feature that appears in Chapters 4  
through 14. The addition of this feature has helped make those chapters more 
modern and innovative. We would also like to thank Jeff Jenkins, of Brigham Young 
 University, for his help with the Visual Basic screenshots in the current edition.

We also wish to thank Atish Sinha of the University of Wisconsin–Milwaukee for 
writing the original version of some of the object-oriented analysis and design ma-
terial. Dr. Sinha, who has been teaching this topic for several years to both under-
graduates and MBA students, executed a challenging assignment with creativity and 
cooperation.

We are also indebted to our undergraduate and MBA students, who have given us 
many helpful comments as they worked with drafts of this text, and our thanks go to 
Fred McFadden (University of Colorado, Colorado Springs), Mary Prescott (Univer-
sity of South Florida), Ramesh Venkataraman (Indiana University), and Heikki Topi 
(Bentley University) for their assistance in coordinating this text with its companion 
book, Modern Database Management, also by Pearson Education.

Finally, we have been fortunate to work with a large number of creative and 
insightful people at Pearson, who have added much to the development, format, 
and production of this text. We have been thoroughly impressed with their com-
mitment to this text and to the IS education market. These people include: Nicole 
Sam  (Acquisitions Editor), Neeraj Bhalla (Senior Sponsoring Editor), Olivia Vignone 
(Editorial Assistant), Ilene Kahn (Project Manager). We would also like to thank 
George Jacobs and the crew at Integra Software Services, Inc.

The writing of this text has involved thousands of hours of time from the  authors 
and from all of the people listed previously. Although our names will be visibly 
 associated with this book, we know that much of the credit goes to the individuals 
and  organizations listed here for any success it might achieve. It is important for the 
reader to recognize all the individuals and organizations that have been committed 
to the preparation and production of this book.

Joseph S. Valacich, Tucson, Arizona
Joey F. George, Ames, Iowa



1

Part One

Foundations for Systems 
Development

Chapter 1 
The Systems Development Environment

Chapter 2 
The Origins of Software

Chapter 3 
Managing the Information Systems Project



2

OVERVIEW

You are beginning a journey that will enable you to 
build on every aspect of your education and experi-
ence. Becoming a systems analyst is not a goal; it is a 
path to a rich and diverse career that will allow you 
to exercise and continue to develop a wide range of 
talents. We hope that this introductory part of the 
text helps open your mind to the opportunities of the 
systems analysis and design field and to the engaging 
 nature of systems work.

Chapter 1 shows you what systems analysis and 
 design is all about and how it has evolved over the past 
several decades. As businesses and systems have become 
more sophisticated and more complex, there has been 
an increasing emphasis on speed in systems analysis 
and design. Systems development began as an art, but 
most businesspeople soon realized this was not a tena-
ble long-term solution to developing systems to support 
business processes. Systems development  became more 
structured and more like engineering, and managers 
stressed the importance of planning, project manage-
ment, and documentation. Now we are witnessing a 
 reaction against excesses in all three of these areas, and 
the focus has shifted to agile development. The evo-
lution of systems analysis and design and the current 
focus on agility are explained in Chapter 1. It is also 
important, however, that you remember that systems 
analysis and design exists within a multifaceted orga-
nizational context that involves other organizational 
members and external parties. Understanding systems 
development requires an understanding not only of 
each technique, tool, and method, but also of how 
these elements complement and support each other 
within an organizational setting.

As you read this book, you’ll also discover that the 
systems analysis and design field is constantly adapting 
to new situations due to a strong commitment to con-
stant improvement. Our goal in this book is to provide 
you with a mosaic of the skills needed to work effectively 
in any environment where you may find yourself, armed 

with the knowledge to determine the best practices for 
that situation and argue for them effectively.

Chapter 2 presents an introduction to the many 
sources from which software and software components 
can be obtained. Back when systems analysis and design 
was an art, all systems were written from scratch by in-
house experts. Businesses had little choice. Now there 
is little excuse for in-house development, so it becomes 
crucial that systems analysts understand the software 
industry and the many different sources of software. 
Chapter 2 provides an initial map of the software indus-
try landscape and explains most of the many choices 
available to systems analysts.

Chapter 3 addresses a fundamental characteristic 
of life as a systems analyst: working within the frame-
work of projects with constrained resources. All systems-
related work demands attention to deadlines, working 
within budgets, and coordinating the work of various 
people. The very nature of the systems development life 
cycle (SDLC) implies a systematic approach to a project, 
which is a group of related activities leading to a final 
deliverable. Projects must be planned, started, executed, 
and completed. The planned work of the project must 
be represented so that all interested parties can review 
and understand it. In your job as a systems analyst, you 
will have to work within the schedule and other project 
plans, and thus it is important to understand the man-
agement process controlling your work.

Finally, Part I introduces the Petrie Electronics 
case. The Petrie case helps demonstrate how what you 
learn in each chapter might fit into a practical organi-
zational situation. The case begins after Chapter 2; the 
remaining book chapters through Chapter 13 each have 
an associated case installment. The first section intro-
duces the company and its existing information systems. 
This introduction provides insights into Petrie, which 
will help you understand the company more completely 
when we look at the requirements and design for new 
systems in later case sections.

Part One 

Foundations for Systems Development
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Information systems analysis and design is a complex, 
challenging, and stimulating organizational process 
that a team of business and systems professionals uses 
to  develop and maintain computer-based information 
systems. Although advances in information technology 
continually give us new capabilities, the analysis and 
 design of information systems is driven from an organi-
zational perspective. An organization might consist of 
a whole  enterprise, specific departments, or individual 
work groups. Organizations can respond to and antici-
pate problems and opportunities through innovative use 
of information technology. Information systems analysis 
and design is therefore an organizational improvement 
process. Systems are built and rebuilt for organizational 
benefits. Benefits result from adding value during the 
process of creating, producing, and supporting the 
 organization’s products and services. Thus the analy-
sis and design of information systems is based on your 
 understanding of the organization’s objectives, struc-
ture, and processes, as well as your knowledge of how to 
 exploit information technology for advantage.

In the current business environment, the Internet, 
especially the World Wide Web, has been firmly inte-
grated into an organization’s way of doing business. 
 Although you are probably most familiar with marketing 
done on the web and web-based retailing sites, such as 
eBay or Amazon.com, the overwhelming majority of busi-
ness use of the web is business-to-business applications. 

These applications run the gamut of everything busi-
nesses do, including transmitting orders and payments 
to suppliers, fulfilling orders and collecting payments 
from  customers, maintaining business relationships, and 
 establishing  electronic marketplaces where businesses 
can shop online for the best deals on resources they need 
for assembling their products and services. Although 
the Internet seems to pervade business these days, it is 
important to remember that many of the key aspects of 
business— offering a product or service for sale, collecting 
payment, paying  employees, maintaining supplier and cli-
ent  relationships—have not changed. Understanding the 
business and how it functions is still the key to successful 
systems development, even in the fast-paced, technology-
driven environment that organizations find themselves in 
today.

Careers in information technology (IT) present a 
great opportunity for you to make a significant and  visible 
impact on business. The demand for skilled informa-
tion technology workers is growing. According to the US 
Bureau of Labor Statistics, the professional IT workforce 
will grow by more than 22 percent between 2010 and 
2020 (Thibodeau, 2012). The fastest growth will come for 
software developers (32 percent) and database adminis-
trators (31 percent). One particular aspect of the infor-
mation technology industry, cloud computing, created 
almost 14 million technology and related jobs between 
2012 and 2015 (McDougall, 2012). Annual revenues from 

1.4 describe the Agile Methodologies and eXtreme 
Programming, and

1.5 explain object-oriented analysis and design and 
the Rational Unified Process (RUP).

Learning Objectives

After studying this chapter, you should be able to

1.1 define information systems analysis and design,

1.2 describe the information systems development life 
cycle (SDLC),

1.3 explain computer-aided software engineering 
(CASE) tools,

The Systems Development 
Environment1
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cloud computing will be over $1.1 trillion (USD) starting that year. And the growth 
will be global, with the number of cloud computing jobs in Brazil increasing by 186 
percent, the number of jobs in China and India almost doubling, and growth in 
cloud-related jobs increasing by 66 percent in the United States. (See more about 
cloud computing in Chapter 2.) With the challenges and opportunities of dealing 
with rapid advances in technology, it is difficult to imagine a more exciting career 
choice than information technology, and systems analysis and design is a big part of 
the IT landscape. Furthermore, analyzing and designing information systems will 
give you the chance to understand organizations at a depth and breadth that might 
take many more years to accomplish in other careers.

An important (but not the only) result of systems analysis and design is 
 application software, software designed to support a specific organizational function 
or process, such as inventory management, payroll, or market analysis. In  addition to 
application software, the total information system includes the hardware and systems 
software on which the application software runs, documentation and training materi-
als, the specific job roles associated with the overall system, controls, and the  people 
who use the software along with their work methods. Although we will  address all of 
these various dimensions of the overall system, we will emphasize application soft-
ware development—your primary responsibility as a systems analyst.

In the early years of computing, analysis and design was considered an art. Now 
that the need for systems and software has become so great, people in industry and 
academia have developed work methods that make analysis and design a disciplined 
process. Our goal is to help you develop the knowledge and skills needed to under-
stand and follow such software engineering processes. Central to software engineer-
ing processes (and to this book) are various methodologies, techniques, and tools 
that have been developed, tested, and widely used over the years to assist people like 
you during systems analysis and design.

Methodologies are comprehensive, multiple-step approaches to systems devel-
opment that will guide your work and influence the quality of your final product—
the information system. A methodology adopted by an organization will be consis-
tent with its general management style (e.g., an organization’s orientation toward 
consensus management will influence its choice of systems development methodol-
ogy). Most methodologies incorporate several development techniques.

Techniques are particular processes that you, as an analyst, will follow to help 
ensure that your work is well thought out, complete, and comprehensible to others 
on your project team. Techniques provide support for a wide range of tasks, includ-
ing conducting thorough interviews to determine what your system should do, plan-
ning and managing the activities in a systems development project, diagramming the 
system’s logic, and designing the reports your system will generate.

Tools are typically computer programs that make it easy to use and benefit 
from techniques and to faithfully follow the guidelines of the overall development 
methodology. To be effective, techniques and tools must both be consistent with an 
organization’s systems development methodology. Techniques and tools must make 
it easy for systems developers to conduct the steps called for in the methodology. 
These three elements—methodologies, techniques, and tools—work together to 
form an organizational approach to systems analysis and design (see Figure 1-1).

Although many people in organizations are responsible for systems analysis 
and design, in most organizations the systems analyst has the primary responsibil-
ity. When you begin your career in systems development, you will most likely begin 
as a systems analyst or as a programmer with some systems analysis responsibilities. 
The primary role of a systems analyst is to study the problems and needs of an orga-
nization in order to determine how people, methods, and information technology 
can best be combined to bring about improvements in the organization. A systems 
analyst helps system users and other business managers define their requirements 
for new or enhanced information services. As such, a systems analyst is an agent of 
change and innovation.

Information systems analysis 
and design
The complex organizational process 
whereby computer-based information 
systems are developed and maintained.

Application software
Computer software designed to support 
organizational functions or processes.

Systems analyst
The organizational role most responsible 
for the analysis and design of information 
systems.
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In the rest of this chapter, we will examine the systems approach to analysis 
and design. You will learn how systems analysis and design has changed over the 
decades as computing has become more central to business. You will learn about 
the systems development life cycle, which provides the basic overall structure of the 
systems  development process and of this book. This chapter ends with a discussion 
of some of the methodologies, techniques, and tools created to support the systems 
development process.

A MoDErn ApproACh To SySTEMS AnAlySiS  
AnD DESign
The analysis and design of computer-based information systems began in the 1950s. 
Since then, the development environment has changed dramatically, driven by 
 organizational needs as well as by rapid changes in the technological capabilities 
of computers. In the 1950s, development focused on the processes the software 
performed. Because computer power was a critical resource, efficiency of process-
ing became the main goal. Computers were large, expensive, and not very reliable. 
Emphasis was placed on automating existing processes, such as purchasing or paying, 
often within single departments. All applications had to be developed in machine 
language or assembly language, and they had to be developed from scratch because 
there was no software industry. Because computers were so expensive, computer 
memory was also at a premium, so system developers conserved as much memory as 
possible for data storage.

The first procedural, or third-generation, computer programming languages did 
not become available until the beginning of the 1960s. Computers were still large and 
expensive, but the 1960s saw important breakthroughs in technology that  enabled the 
development of smaller, faster, less expensive computers—minicomputers—and the 
 beginnings of the software industry. Most organizations still developed their  applications 
from scratch using their in-house development staff. Systems  development was more an 
art than a science. This view of systems development began to change in the 1970s, 
however, as organizations started to realize how expensive it was to develop custom-
ized information systems for every application. Systems development came to be more 

Methodologies Tools

Techniques

FIgure 1-1 
An organizational approach to systems 
analysis and design is driven by 
methodologies, techniques, and tools
Sources: Top: Mitarart/Fotolia; Left:  
Lev/Fotolia; Right: PaulPaladin/Fotolia
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disciplined as many people worked to make it more like engineering. Early  database 
management systems, using hierarchical and network models, helped bring discipline 
to the storage and retrieval of data. The development of database management systems 
helped shift the focus of systems development from processes first to data first.

The 1980s were marked by major breakthroughs in computing in organizations, 
as microcomputers became key organizational tools. The software industry expanded 
greatly as more and more people began to write off-the-shelf software for microcom-
puters. Developers began to write more and more applications in fourth-generation 
languages, which, unlike procedural languages, instructed a computer on what to 
do instead of how to do it. Computer-aided software engineering (CASE) tools were 
developed to make systems developers’ work easier and more consistent. As com-
puters continued to get smaller, faster, and cheaper, and as the operating systems 
for computers moved away from line prompt interfaces to windows- and icon-based 
interfaces, organizations moved to applications with more graphics. Organizations 
developed less software in-house and bought relatively more from software vendors. 
The systems developer’s job went through a transition from builder to integrator.

The systems development environment of the late 1990s focused on  systems 
 integration. Developers used visual programming environments, such as PowerBuilder 
or Visual Basic, to design the user interfaces for systems that run on  client/server 
platforms. The database, which may be relational or object-oriented, and which may 
have been developed using software from firms such as Oracle, Microsoft, or Ingres, 
resided on the server. In many cases, the application logic resided on the same server. 
Alternatively, an organization may have decided to purchase its entire enterprise-wide 
system from companies such as SAP AG or Oracle. Enterprise-wide systems are large, 
complex systems that consist of a series of independent system modules. Developers 
assemble systems by choosing and implementing specific modules. Starting in the 
middle years of the 1990s, more and more systems development efforts focused on 
the Internet, especially the web.

Today there is continued focus on developing systems for the Internet and 
for firms’ intranets and extranets. As happened with traditional systems, Internet 
 developers now rely on computer-based tools to speed and simplify the development 
of web-based systems. Many CASE tools directly support web application develop-
ment. More and more, systems implementation involves a three-tier design, with the 
database on one server, the application on a second server, and client logic located 
on user machines. Another important development is the move to wireless system 
components. Wireless devices can access web-based applications from almost any-
where. Finally, the trend continues toward assembling systems from programs and 
components purchased off the shelf. In many cases, organizations do not develop the 
application in-house. They don’t even run the application in-house, choosing instead 
to use the application on a per-use basis by accessing it through the cloud.

DEvEloping inForMATion SySTEMS  
AnD ThE SySTEMS DEvElopMEnT liFE CyClE
Most organizations find it beneficial to use a standard set of steps, called a systems 
development methodology, to develop and support their information systems. Like 
many processes, the development of information systems often follows a life cycle. 
For example, a commercial product follows a life cycle in that it is created, tested, and 
introduced to the market. Its sales increase, peak, and decline. Finally, the product is 
removed from the market and replaced by something else. The systems  development 
life cycle (SDLC) is a common methodology for systems development in many orga-
nizations; it features several phases that mark the progress of the systems analysis and 
design effort. Every textbook author and information systems development organi-
zation uses a slightly different life-cycle model, with anywhere from 3 to almost 20 
identifiable phases.

Systems development 
life cycle (SDLC)
The traditional methodology used to 
develop, maintain, and replace information 
systems.

Systems development 
methodology
A standard process followed in an 
organization to conduct all the steps 
necessary to analyze, design, implement, 
and maintain information systems.
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The life cycle can be thought of as a circular process in which the end of 
the useful life of one system leads to the beginning of another project that will 
develop a new version or replace an existing system altogether (see Figure 1-2). At 
first glance, the life cycle appears to be a sequentially ordered set of phases, but it is 
not. The specific steps and their sequence are meant to be adapted as required for a 
project, consistent with management approaches. For example, in any given SDLC 
phase, the project can return to an earlier phase if necessary. Similarly, if a commer-
cial product does not perform well just after its introduction, it may be temporarily 
 removed from the market and improved before being reintroduced. In the SDLC, 
it is also possible to complete some activities in one phase in parallel with some 
activities of another phase. Sometimes the life cycle is iterative; that is, phases are 
repeated as required until an acceptable system is found. Some people consider the 
life cycle to be a spiral, in which we constantly cycle through the phases at different 
levels of detail (see Figure 1-3). However conceived, the systems development life 
cycle used in an organization is an orderly set of activities conducted and planned 
for each development project. The skills required of a systems analyst apply to all 
life-cycle models. Software is the most obvious end product of the life cycle; other 
 essential outputs include documentation about the system and how it was devel-
oped, as well as training for users.

Every medium to large corporation and every custom software producer 
will have its own specific life cycle or systems development methodology in place 

DesignImplementation

Planning

Maintenance Analysis

FIgure 1-2 
Systems development life cycle

Design
Implementation

Planning

Maintenance

Go/No Go Axis

Analysis

FIgure 1-3 
Evolutionary model
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Disposition

Operation and Maintenance

Implementation

Integration and Test

Development

Design

Requirements Analysis

Planning

System Concept Development

Initiation
FIgure 1-4 
U.S. Department of Justice’s systems 
development life cycle
(Source: Diagram based on http://www.
justice.gov/archive/jmd/irm/lifecycle/ch1.
htm#para1.2)

(see Figure 1-4). Even if a particular methodology does not look like a cycle, and 
Figure 1-4 does not, you will probably discover that many of the SDLC steps are 
performed and SDLC techniques and tools are used. Learning about systems anal-
ysis and design from the life-cycle approach will serve you well no matter which 
systems development methodology you use.

When you begin your first job, you will likely spend several weeks or months 
learning your organization’s SDLC and its associated methodologies, techniques, and 
tools. In order to make this book as general as possible, we follow a rather generic 
life-cycle model, as described in more detail in Figure 1-5. Notice that our model is 
circular. We use this SDLC as one example of a methodology but, more important, 
as a way to arrange the topics of systems analysis and design. Thus, what you learn 
in this book, you can apply to almost any life cycle you might follow. As we describe 
this SDLC throughout the book, you will see that each phase has specific outcomes 
and deliverables that feed important information to other phases. At the end of each 
phase, a systems development project reaches a milestone and, as deliverables are 
produced, they are often reviewed by parties outside the project team. In the rest 
of this section, we provide a brief overview of each SDLC phase. At the end of the 
section, we summarize this discussion in a table that lists the main deliverables or 
outputs from each SDLC phase.

The first phase in the SDLC is planning. In this phase, someone identifies the 
need for a new or enhanced system. In larger organizations, this recognition may be 
part of a corporate and systems planning process. Information needs of the orga-
nization as a whole are examined, and projects to meet these needs are proactively 
identified. The organization’s information system needs may result from requests 
to deal with problems in current procedures, from the desire to perform additional 

Planning
The first phase of the SDLC in which an 
organization’s total information system 
needs are identified, analyzed, prioritized, 
and arranged.

Top to bottom: haveseen/Shutterstock; 
Kruwt/Fotolia; Bedrin/Shutterstock; 
Pressmaster/Shutterstock; pilotl39/ 
Fotolia; Sozaijiten; Elnur/ Fotolia; 
 rtguest/Shutterstock; michaeljung/ 
Shutterstock; AleksaStudio/Shutterstock

http://www.justice.gov/archive/jmd/irm/lifecycle/ch1.htm#para1.2
http://www.justice.gov/archive/jmd/irm/lifecycle/ch1.htm#para1.2
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tasks, or from the realization that information technology could be used to capitalize 
on an existing opportunity. These needs can then be prioritized and translated into 
a plan for the information systems department, including a schedule for developing 
new major systems. In smaller organizations (as well as in large ones), determination 
of which systems to develop may be affected by ad hoc user requests submitted as 
the need for new or enhanced systems arises, as well as from a formalized informa-
tion planning process. In either case, during project identification and selection, an 
organization determines whether resources should be devoted to the development 
or enhancement of each information system under consideration. The outcome of 
the project identification and selection process is a determination of which systems 
development projects should be undertaken by the organization, at least in terms of 
an initial study.

Two additional major activities are also performed during the planning phase: 
the formal, yet still preliminary, investigation of the system problem or opportu-
nity at hand and the presentation of reasons why the system should or should not 
be developed by the organization. A critical step at this point is determining the 
scope of the proposed system. The project leader and initial team of systems analysts 
also produce a specific plan for the proposed project the team will follow using the 
 remaining SDLC steps. This baseline project plan customizes the standardized SDLC 
and specifies the time and resources needed for its execution. The formal definition 
of a project is based on the likelihood that the organization’s information systems 
department is able to develop a system that will solve the problem or exploit the 
 opportunity and determine whether the costs of developing the system outweigh the 
benefits it could provide. The final presentation of the business case for proceeding 
with the subsequent project phases is usually made by the project leader and other 
team members to someone in management or to a special management committee 
with the job of deciding which projects the organization will undertake.

The second phase in the SDLC is analysis. During this phase, the analyst thor-
oughly studies the organization’s current procedures and the information systems 
used to perform organizational tasks. Analysis has two subphases. The first is require-
ments determination. In this subphase, analysts work with users to determine what 
the users want from a proposed system. The requirements determination process 
usually involves a careful study of any current systems, manual and computerized, 
that might be replaced or enhanced as part of the project. In the second part of 
analysis, analysts study the requirements and structure them according to their 

Analysis
The second phase of the SDLC in which 
system requirements are studied and 
structured.
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Chapters 9–12Chapter 13

Planning

Chapters 4–5

MaintenanceChapter 14 Analysis Chapters 6–8

FIgure 1-5 
SDLC-based guide to this book




