


_Part One

The Context of Systems Development Projects

-

This is a practical book about infor-
mation systems development meth-
ods. All businesses and organizations
develop information systems. You can
be assured that you will play some
role in the systems analysis and de-
sign for those systems—either as a
customer or user of those systems or
as a developer of those systems. Sys-
tems analysis and design is about
business problem solving and com-
puter applications. The methods you
will learn in this book can be applied
to a wide variety of problem do-
mains, not just those involving the
computer.

Before we begin, we assume
you’ve completed an introductory
course in computer-based informa-
tion systems. Many of you have also
completed one or more programming
courses (using technologies such as
Access, Java, C/C++, or Visual Ba-
sic). That will prove helpful, since
systems analysis and design precedes
and/or integrates with those activities.
But don’t worry—we’ll review all
the necessary principles on which
systems analysis and design is based.

Part One focuses on the big pic-
ture. Before you learn about specific
activities, tools, techniques, methods,
and technology, you need to under-
stand this big picture. As you explore
the context of systems analysis and
design, we will introduce many ideas,
tools, and techniques that are not ex-

plored in great detail until later in the
book. Try to keep that in mind as you
explore the big picture.

Systems development isn’t
magic. There are no secrets for suc-
cess, no perfect tools, techniques, or
methods. To be sure, there are skills
that can be mastered. But the com-
plete and consistent application of
those skills is still an art.

We start in Part One with funda-
mental concepts, philosophies, and
trends that provide the context of sys-
tems analysis and design methods—
in other words, the basics! If you
understand these basics, you will be
better able to apply, with confidence,
the practical tools and techniques you
will learn in Parts Two through Four.
You will also be able to adapt to new
situations and methods.

Four chapters make up this part.
Chapter 1, The Context of Systems
Analysis and Design Methods, intro-
duces you to the participants in sys-
tems analysis and design with special
emphasis on the modern systems ana-
lyst as the facilitator of systems work.
You’ll also learn about the relation-
ships among systems analysts, end
users, managers, and other informa-
tion systems professionals. Finally,
you’ll learn to prepare yourself for a
career as an analyst (if that is your
goal). Regardless, you will under-
stand how you will interact with this
important professional.

Chapter 2, Information System
Building Blocks, introduces the prod-
uct we will teach you how to build—
information systems. Specifically, you
will learn to examine information
systems in terms of common building
blocks, KNOWLEDGE, PROCESSES, and
COMMUNICATIONS—each from the
perspective of different participants
or stakeholders. A visual matrix
framework will help you organize
these building blocks so that you can
see them applied in the subsequent
chapters.

Chapter 3, Information Systems
Development, introduces a high-level
(meaning general) process for infor-
mation systems development. This is
called a systems development life cy-
cle. We will present the life cycle in a
form in which most of you will expe-
rience it—a systems development
methodology. This methodology will
be the context in which you will learn
to use and apply the systems analysis
and design methods taught in the re-
mainder of the book.

Chapter 4, Project Management,
introduces project management tech-
niques. All systems projects are de-
pendent on the principles that are
surveyed. This chapter introduces
two modeling techniques for project
management:Gantt and PERT.

These tools help you schedule ac-
tivities, evaluate progress, and ad-
just schedules.




I Episode One

CASE STUDY

This is the continuing story
of Sandra Shepherd and Bob
Martinez, systems analysts
for SoundStage Entertain-
ment Club. SoundStage En-
tertainment Club is one of
the fastest-growing music
and video clubs in America.
The company headquarters,
central region warehouse, and sales office
are located in Indianapolis, Indiana. Other
sales offices and warehouses are located in
Baltimore and Seattle.

Systems analysis and design is more
than concepts, tools, techniques, and
methods. It is about people working with
people. Although experience is the best
teacher, you can learn a great deal by ob-
serving other systems analysts in action.
Nancy Picard, chief information officer

iINn Action

*

Analysts

-

(CIO) and vice president of Information
Services (IS) for SoundStage Entertain-
ment Club, consented to let you watch two of her ana-
lysts on a typical project.

Sandra Shepherd, a senior systems analyst and
project manager, volunteered for this demonstration.
She has successfully implemented several information
systems for SoundStage and should be able to provide
you with a valuable learning experience. Bob Martinez,
Sandra’s partner, iS a new analyst/programmer at
SoundStage. In fact, today is his first day!

Bob has to go through orientation today, and Nancy
has invited you to observe the orientation. It’ll be a good
way for you and Bob to get acquainted with SoundStage.

SCENE

In Nancy’s office, to which Bob was directed after complet-
ing his employment paperwork.

NANCY

Hi, Bob! It’s great to have you aboard. My name’s Nancy
Picard, and I'm the CIO and vice president of Information
Services. | didn’t get a chance to meet you when you inter-
viewed last month. Why don’t you tell me a little about your-
self?
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BOB
Well, | just received my bachelor’s degree in
computer information systems and technol-
ogy from Purdue University. | was president
of my local student chapter of the Associa-
tion of Information Technology Professionals
and hope to get involved in the Indianapolis
professional chapter as well. My career
goals are oriented toward applying the sys-
tems analysis and design skills | learned in
college. That’s the main reason | accepted this
job. It looked like I'd get a chance to do some analysis and
design here—not just programming.

NANCY

That's why we hired you, Bob. You may be interested to
know that we were especially impressed by your class-
room experience with computer tools for systems analysis
and design. We just bought a package called System Ar-
chitect 2001 from Popkin Software & Systems. We want
you to learn and use that package on your first project and
report your experiences back to the management staff.
You'll learn more about this technology from your partner,
Sandra Shepherd, a senior systems analyst who is very fa-
miliar with the tools and techniques you learned in college.

BOB
I'm familiar with System Architect. We used it in my sys-
tems analysis courses at Purdue.

NANCY

Great! Sandra will show you the ropes and help you learn
about SoundStage and our way of doing things. You’ll meet
with Sandra soon. OK, let’s take a tour of the building.

[Walking up to the second floor.]

NANCY

Did you hear the big news? [pause] We just acquired con-
trolling interest in Private Screenings Video Club. Along
with our recent acquisition of GameScreen, the electronic
games club, we can now offer comprehensive entertain-
ment merchandise to our members. Of course, consolidat-
ing our operations and information services will be a real
challenge. Your first assignment will directly address that
challenge.

Here we are. The second floor houses several depart-
ments including Personnel, Building Services, Accounting,
Marketing, and Finance. These outside wall offices belong
to executive managers, staff, and assistants.



| don’t know how much you know or remember about
SoundStage, so I'll give you a quick overview. We used to
be called SoundStage Record and Tape Club—an LP
record and cassette tape subscription service. As you
know, LP records are virtually obsolete, and audio enter-
tainment alternatives have been expanded to include com-
pact discs and minidisks. The GameScreen merger will
add video games to our inventory. And the Private Screen-
ings merger will add videotapes and discs to the product
mix. Our management believes the new DVD videodiscs
will become a big market. This new product mix is why we
changed our name to SoundStage Entertainment Club.

Customers join the club through advertisements and
member referrals. We want to start looking at electronic
commerce options on the Internet. Our advertisements
typically dangle a carrot such as, “Choose any 10 CDs for
a penny and agree to buy 5 more within two years at regu-
lar club prices.” I’'m sure you’ve seen such offers.

BOB
Yes, I've been a SoundStage member for three years.

NANCY

Club members receive monthly promotions and catalogs
that offer a selection of the month. Currently, they must re-
spond to the offer within a few weeks or that selection will
automatically be shipped and billed to their account. We
have decided to change that business model because cus-
tomers hate those return cards. Customers can also order
alternative selections and special merchandise from the cat-
alogs. After members fulfill their original subscription agree-
ment, they are eligible for bonus coupons that may be re-
deemed for free merchandise from our catalogs.

BOB
How many members are there?

NANCY

The last number | heard was 340,000. Of that total, about
180,000 accounts are active, having purchased merchan-
dise in the last 12 months. But that doesn’t include the
GameScreen and Private Screenings members that we
will soon inherit.

[Walking along the hallway of executive offices.]

NANCY

The office on your left belongs to our president and chief
executive officer, Steven Short. This is our organization
chart, Bob [see Figure A]. As you can see, SoundStage is
divided into three main divisions besides the Information
Services division. The offices you walked through on your
way to this office belong to the Business Services division.
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On the first floor we have the Operations division,
which handles day-to-day operations including purchas-
ing, inventory control, warehousing, and shipping and
receiving. | will soon take you through those facilities.

In the basement, you'll find the Information Services
division, where you’ll have your office. Our computer oper-
ations are located down there, along with my staff, which
totals about 35 people.

[Down to the first floor; another maze of offices.]

NANCY

These are the offices for the Operations division, including
Purchasing and Inventory Control. They buy the merchan-
dise we resell to the customers.

And this office area we are approaching is the Mem-
ber Services division. Those clerks are processing orders,
back orders, follow-ups, and other customer transactions.
That’s where your first project is going to be. Sandra will be
taking you there to meet your customers.

BOB
Customers?

NANCY

We refer to the users of our services as our customers. The
customer focus is a cornerstone of our total quality culture
(TQC). You'll be indoctrinated to the TQC in your corporate
orientation next week. It is taken very seriously here. Pro-
motions and pay increases are driven entirely by your con-
tribution to the company’s bottom line, which is a direct
function of our overall quality.

BOB
Doesn’t bother me a bit. Where to next?

[Through a set of double doors into a huge warehouse.]

NANCY
This is the warehouse. This is where the action is! Over
there are the shipping and receiving offices and docks.

BOB
| saw this before. I'm still taken aback by the size and ac-
tivity. This has to be a very large operation to coordinate.

NANCY

| wouldn’t want to do it. And it will get larger with the merg-
ers. There is already talk of expanding the facility by 50 per-
cent. We haven’t done much in the way of information serv-
ices for the warehouse. We do support Purchasing and
Inventory Control, but that is as close as we come to

continued
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Steven Short
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Oscar Mann
Director
Customer Services

Figure A

SoundStage Entertainment Club organization chart

supporting the warehouse. Our information strategy plan,
however, has placed great importance on information ser-
vices for optimizing this operation. The first project, based
on bar-coding of inventory, is slated to begin next quarter.
Well, let's go downstairs and tour our own Information
Services division, and then I'll take you to Sandra’s office.

[Downstairs, in the basement facilities, beginning with the
Computer Operations Center.]

NANCY

This is an organization chart for Information Services, Bob
[see Figure B]. You might want to refer to it as we complete
this part of the tour. | now report directly to Rebecca Todd.

That reflects the recent reorganization. | used to report to
the vice president of Business Services, but it caused
some problems with prioritizing requests from the other
divisions.

This is the Computer Operations Center. You are look-
ing at our IBM AS/400 computer. Historically, this midrange
computer has supported most of our computer-processing
needs. But our strategic information technology architec-
ture will migrate us from the centralized AS/400 solution to
a distributed computing solution based on servers, work-
stations, and the Internet.

BOB
Is that one of them? [pointing to a small rack unit]
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SoundStage Information Services organization chart

NANCY BOB

Yes, that is our new Compag communications server. It
runs Windows NT Server and Microsoft Exchange Server,
our electronic mail, and fax system. Our distributed sys-
tems will use a combination of Windows NT and UNIX
servers, plus Windows NT client workstations. That is the
information technology architecture to be used for your first
project.

This is pretty impressive stuff. You've definitely piqued my
interest.

[Through the double doors (using Nancy’s security badge)
and into an adjacent open office area.]

continued




NANCY

And this is where you’ll be working. We call it the Develop-
ment Center. All of our systems analysts, contract pro-
grammers, and technical specialists work here.

BOB
Contract programmers?

NANCY

Yes. We’ve moved to Visual Basic and C+ + programming,
and we are looking seriously at Java. We've refocused our
existing programmers to become either analyst program-
mers or other technical specialists. To meet most of our
programming needs, we contract for programmers on a
project-by-project basis. Of course, we keep a few good
programmers around for management, technical support,
and maintenance.

BOB
Interesting approach! Does that mean | won’t program?

NANCY

Actually, you will program in the rapid application develop-
ment or prototyping sense of the word. But you will have
contract programmers on your team to help you, and they
will do the heavy-duty programming that transforms proto-
types into working applications.

BOB
What'’s this area with the gigantic diagram on the wall?

NANCY

These offices are assigned to our data and database ad-
ministrators. They manage our corporate data model and
our database management systems. You'll work with the
data administrator’s staff on any information systems proj-
ects that use the database. We are mandated by policy to
implement all new systems using that database; therefore,
I’'m sure you’ll soon be visiting his staff.

BOB
What methodology do you use to develop your databases
and applications?

NANCY
We use a methodology called FAST, a Framework for Ap-
plication of Systems Techniques. It is part methodology
and part framework. For example, it provides frameworks
for flavors of systems development such as “structured,”
“rapid development,” “purchased applications,” and “object-
oriented.” Your partner, Sandra, is an experienced FAST
developer.

Our methodology analyst, Susan Clark, coordinates
FAST training and helps our analysts with their FAST
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questions. She has two tools analysts who help our ana-
lysts apply tools like System Architect and Visual Basic
within the FAST methodology.

BOB
Obviously, I've got a lot to learn.

[Into an empty office.]

NANCY
And this is your office. | wonder where . .. here she is! San-
dra, | want you to meet Bob Martinez, your new partner.

SANDRA
Bob and | met during his interview, Nancy. Welcome, Bob.

NANCY

Terrific! | didn’t know you had already met. | don’t know
what you've told Bob about yourself, Sandra, but I'd like to
do a little biographical sketch.

Sandra has been with us for seven years. She was
recently promoted to senior systems analyst because she
has proved herself to be one of our most competent, pro-
gressive, and personable analysts. Sandra has a bache-
lor's degree in business. She had little formal computing
education, but she has done well because she always
seeks out opportunities to learn more through reading,
seminars, and company training courses. Sandra’s creden-
tials also include recognition as a Certified Systems Pro-
fessional, or CSP.

Bob, you’ll be learning from one of our best people!
Once again, Bob, welcome! I'll leave you with Sandra now.
She’ll help you get organized and start teaching you all the
things you’ll need to start learning. Bye!

HOW TO USE THE DEMONSTRATION CASE

You've just been introduced to a case study that will be
continued throughout this book. The continuing case
shows you that tools and techniques alone do not make a
systems analyst. Systems analysis and design involves a
commitment to work for and with a number of people.

When we started writing this book, we wanted to make
sure the chapters would teach you the important concepts,
tools, and techniques. But we were also afraid that you
might begin to believe that, if you knew those tools and
techniques, you’d have all the knowledge necessary to be
a systems analyst.

Several chapters of this book begin with a Sound-
Stage episode that introduces new ideas, tools, and/or
techniques that will be examined in that chapter. In almost
all cases, you will see Sandra and Bob working closely with
their team, which includes management, system users,
and technical specialists. This self-managed team will build
a quality- and improvement-driven system solution for
SoundStage, consistent with the corporate total quality cul-
ture initiative described in this episode.
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THE TECHNOLOGY DRIVERS

/C hapter 1 Home Page Each chapter in this book begins with a “home page” \
similar to the one above. The home page is something
of a chapter map, a visual framework for systems
thinking applicable to that chapter. Chapter 1 focuses on
(1) the players in the systems game, (2) business drivers
of interest to business players, (3) technology drivers
and enablers of interest to the technical players, and (4)
the process used to develop systems. We will also
examine the critical role played by systems analysts
in facilitating an understanding of how all four

\ perspectives must come together. j




The Context of Systems

Analysis and Design Methods

Chapter Preview and Objectives

This is a book about systems analysis and design as applied to information systems and computer applications. No
matter what your chosen occupation or position in any business, you will likely participate in systems analysis and
design. Some of you will become systems analysts, the key players in systems analysis and design activities. The
rest of you will work with systems analysts as projects come and go in your organizations. This chapter introduces
you to information systems from four different perspectives. You will understand the context for systems analysis
and design methods when you can:

Define information system and name seven types of information system applications.

Identify different types of stakeholders who use or develop information systems, and give examples of each.
Define the unique role of systems analysts in the development of information systems.

Identify those skills needed to successfully function as an information systems analyst.

Describe current business drivers that influence information systems development.

Describe current technology drivers that influence information systems development.

Briefly describe a simple process for developing information systems.

Differentiate between the waterfall and the iterative/incremental approaches to systems development.
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A Framework for Systems Analysis and Design

information system (IS)
an arrangement of people,
data, processes, and infor-
mation technology that
interact to collect, process,
store, and provide as output
the information needed to
support an organization.

information technology
(IT) acontemporary term
that describes the combina-
tion of computer technology
(hardware and software) with
telecommunications technol-
ogy (data, image, and voice
networks).

transaction processing
system (TPS) an informa-
tion system that captures and
processes data about busi-
ness transactions.

management
information system
(MIS) an information system
that provides for
management-oriented report-
ing based on transaction
processing and operations of
the organization.

decision support system
(DSS) an information system
that either helps to identify
decision-making opportunities
or provides information to help
make decisions.

As its title suggests, this is a book about systems analysis and design metbhods. In
this chapter, we will introduce the subject using a simple but comprehensive visual
framework. Each chapter in this book begins with a home page (see opposite page)
that quickly and visually shows which aspects of the total framework we will be
discussing in the chapter. We’ll build this visual framework slowly over the first four
chapters to avoid overwhelming you with too much detail too early. Thereafter, each
chapter will highlight those aspects of the full framework that are being taught in
greater detail in that chapter.

Ultimately, this is a book about “analyzing” business requirements for informa-
tion systems and “designing” information systems that fulfill those business require-
ments. In other words, the product of systems analysis and design is an information
system. That product is visually represented in the visual framework as the large
rectangle in the center of the picture.

Information systems (IS) in organizations capture and manage data to pro-
duce useful information that supports an organization and its employees, customers,
suppliers, and partners. Many organizations consider information systems to be
essential to their ability to compete or gain competitive advantage. Most organiza-
tions have come to realize that all workers need to participate in the development
of information systems. Therefore, information systems development is a relevant
subject to you regardless of whether or not you are studying to become an infor-
mation systems professional.

Information systems come in all shapes and sizes. They are so interwoven into
the fabric of the business systems they support that it is often difficult to distin-
guish between business systems and their support information systems. Suffice it to
say that information systems can be classified according to the functions they serve.
Transaction processing systems (TPSs) process business transactions such as
orders, time cards, payments, and reservations. Management information sys-
tems (MISs) use the transaction data to produce information needed by managers
to run the business. Decision support systems (DSSs) help various decision mak-
ers identify and choose between options or decisions. Executive information sys-
tems (EISs) are tailored to the unique information needs of executives who plan
for the business and assess performance against those plans. Expert systems cap-
ture and reproduce the knowledge of an expert problem solver or decision maker
and then simulate the “thinking” of that expert. Communication and collabora-
tion systems enhance communication and collaboration between people, both
internal and external to the organization. Finally, office automation systems help
employees create and share documents that support day-to-day office activities.

As illustrated in the chapter home page, information systems can be viewed
from various perspectives, including:

* The players in the information system (the “team”).

* The business drivers influencing the information system.
* The technology drivers used by the information system.
* The process used to develop the information system.

Let’s examine each of these perspectives in the remaining sections of the chapter.

The Players—System Stakeholders

Let’s assume you are in a position to help build an information system. Who are the
stakeholders in this system? Stakeholders for information systems can be broadly
classified into the five groups shown on the left-hand side of Figure 1-1. Notice that
each stakeholder group has a different perspective of the same information system.
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"PLAYERS" THE "PRODUCT" — AN INFORMATION SYSTEM

SYSTEM OWNERS’ VIEW OF THE INFORMATION SYSTEM

System owners pay for the system to be built and operated and set
the vision and priorities for the system. Hence, they view an
information in terms of costs and benefits to solve problems and
exploit opportunities.

SYSTEM OWNERS

SYSTEM USERS’ VIEW OF THE INFORMATION SYSTEM

System users define the business requirements and expectations
for the system. Hence, they view an information system in terms of
the functionality provided to their jobs, ease-of-learning, or ease-of-
use.

SYSTEM USERS

SYSTEM DESIGNERS’ VIEW OF THE INFORMATION SYSTEM

System designers translate the business requirements into a
feasible technical solution. Hence, they view an information system
in terms of a design blueprint to guide the construction of the final
system.

SYSTEM DESIGNERS

SYSTEMS ANALYSTS and PROJECT MANAGERS

SYSTEM BUILDERS’ VIEW OF THE INFORMATION SYSTEM

System builders construct, deploy, and maintain the information
system. Hence, they tend to view an information system in terms of
the actual working hardware and software to implement the system.

SYSTEM BUILDERS

PaN

Figure 1-1 Stakeholders’ Perspective of an Information System

The systems analyst is a unique stakeholder in Figure 1-1. The systems analyst serves
as a facilitator or coach, bridging the communications gap that can naturally develop
between the nontechnical system owners and users and the technical system
designers and builders.

All the above stakeholders have one thing in common—they are what the U.S.
Department of Labor calls information workers. The livelihoods of information

executive information
system (EIS) an information
system that supports the
planning and assessment
needs of executive managers.
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Information

Systems
Increased Business Profit
Reduced Business Costs

Costs and Benefits of the System

Increased Market Share

Improved Customer Relations

Increased Efficiency
Improved Decision Making

Better Compliance with
Regulations

Fewer Mistakes
Improved Security
Greater Capacity

Possible Values )
and Benefits of

workers depend on decisions made based on information. Today, more than
60 percent of the U.S. labor force is involved in producing, distributing,
and using information. Let’s examine the five groups of information work-
ers in greater detail.

Let’s briefly examine the perspectives of each group. But before we
do so, we should point out that these groups actually define “roles” played
in systems development. In practice, any individual person may play more
than one of these roles. For example, a system owner might also be a sys-
tem user. Similarly, a systems analyst may also be a system designer, and a
system designer might also be a system builder. Any combination may
work.

>Systems Owners

For any information system, large or small, there will be one or more sys-
tem owners. System owners usually come from the ranks of management.
For medium to large information systems, system owners are usually mid-
dle or executive managers. For smaller systems, system owners may be
middle managers or supervisors. System owners tend to be interested in
the bottom line—how much will the system cost? How much value or
what benefits will the system return to the business? Value and benefits
can be measured in different ways, as noted in the margin checklist.

)

expert system an informa-
tion system that captures the
expertise of workers and then
simulates that expertise to the
benefit of nonexperts.

communications and
collaboration system an
information system that
enables more effective
communications between
workers, partners, customers,
and suppliers to enhance their
ability to collaborate.

office automation system
an information system that
supports the wide range of
business office activities that
provide for improved work flow
between workers.

stakeholder any person
who has an interest in an
existing or proposed informa-
tion system. Stakeholders
may include both technical
and nontechnical workers.
They may also include both
internal and external workers.

>Systems Users

System users make up the vast majority of the information workers in any informa-
tion system. Unlike system owners, system users tend to be less concerned with costs
and benefits of the system. Instead, as illustrated in Figure 1-1, they are concerned with
the functionality the system provides to their jobs and the system’s ease of learning
and ease of use. Although users have become more technology-literate over the years,
their primary concern is to get the job done. Consequently, discussions with most
users need to be kept at the business requirements level as opposed to the technical
requirements level. Much of this book is dedicated to teaching you how to effectively
identify and communicate business requirements for an information system.

There are many classes of system users. Each class should be directly involved
in any information system development project that affects them. Let’s briefly exam-
ine these classes.

Internal System Users Internal system users are employees of the businesses for
which most information systems are built. Internal users make up the largest per-
centage of information system users in most businesses. Examples include:

* Clerical and service workers—perform most of the day-to-day transaction pro-
cessing in the average business. They process orders, invoices, payments, and
the like. They type and file correspondence. They fill orders in the warehouse.
And they manufacture goods on the shop floor. Most of the fundamental data in
any business is captured or created by these workers, many of whom perform
manual labor in addition to processing data. Information systems that target
these workers tend to focus on transaction processing speed and accuracy.

o Technical and professional staff—consists largely of business and industrial
specialists who perform highly skilled and specialized work. Examples
include lawyers, accountants, engineers, scientists, market analysts, advertising
designers, and statisticians. Because their work is based on well-defined bod-
ies of knowledge, they are sometimes called knowledge workers. Informa-
tion systems that target technical and professional staff focus on data analysis
as well as generating timely information for problem solving.
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*  Supervisors, middle managers, and executive managers—are the decision
makers. Supervisors tend to focus on day-to-day problem solving and decision
making. Middle managers are more concerned with tactical (short-term) oper-
ational problems and decision making. Executive managers are concerned
with strategic (long-term) planning and decision making. Information systems
for managers tend to focus entirely on information access. Managers need the
right information at the right time to identify and solve problems and make
good decisions.

External System Users The Internet has allowed traditional information system
boundaries to be extended to include other businesses or direct consumers as sys-
tem users. These external system users make up an increasingly large percentage
of system users for modern information systems. Examples include:

* Customers—any organizations or individuals that purchase our products and
services. Today, our customers can become direct users of our information
systems when they can directly execute orders and sales transactions that
used to require intervention by an internal user. For example, if you
purchased a company’s product via the Internet, you became an external
user of that business’s sales information system. (There was no need for a
separate internal user of the business to input your order.)

o Suppliers—any organizations from which our company may purchase sup-
plies and raw materials. Today, these suppliers can interact directly with our
company’s information systems to determine our supply needs and automati-
cally create orders to fill those needs. There is no longer always a need for an
internal user to initiate those orders to a supplier.

o Partners—any organizations from which our company purchases services or
with which it partners. Most modern businesses contract or outsource a num-
ber of basic services such as grounds maintenance, network management, and
many others. And businesses have learned to partner with other businesses to
more quickly leverage strengths to build better products more rapidly.

o Employees—those employees who work on the road or who work from
home. For example, sales representatives usually spend much of their time on
the road. Also, many businesses permit workers to telecommute (meaning
“work from home”) to reduce costs and improve productivity. As mobile or
remote users, these employees require access to the same information sys-
tems as those needed by internal users.

External system users are increasingly referred to as remote users and mobile
users. They connect to our information systems through laptop computers, hand-
held computers, and smart phones—either wired or wireless. Designing informa-
tion systems for these devices presents some of the most contemporary of chal-
lenges that we will address in this book.

>Systems Designers

System designers are technology specialists for information systems. Again refer-
ring to Figure 1-1, system designers are interested in information technology choices
and in the design of systems that use chosen technologies. Today’s system design-
ers tend to focus on technical specialties. Some of you may be educating yourselves
to specialize in one of these technical specialties, such as:

* Database administrators—specialists in database technologies used to
design and coordinate changes to corporate databases.

* Network architects—specialists in networking and telecommunications tech-
nologies who design, install, configure, optimize, and support local and wide
area networks, including connections to the Internet and other external
networks.
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information worker any
person whose job involves
creating, collecting, process-
ing, distributing, and using
information.

system owner an informa-
tion system’s sponsor and
executive advocate, usually
responsible for funding the
project of developing, operat-
ing, and maintaining the infor-
mation system.

system user a “customer”
who will use or is affected by
an information system on a
regular basis—capturing, vali-
dating, entering, responding
to, storing, and exchanging
data and information.

knowledge worker any
worker whose responsibilities
are based on a specialized
body of knowledge.

remote user a user who is
not physically located on
premises but who still requires
access to information
systems.

mobile user a user whose
location is constantly chang-
ing but who requires access to
information systems from any
location.

system designer a techni-
cal specialist who translates
system users’ business re-
quirements and constraints
into technical solutions. She or
he designs the computer
databases, inputs, outputs,
screens, networks, and soft-
ware that will meet the system
users’ requirements.
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system builder a technical
specialist who constructs
information systems and
components based on the
design specifications gener-
ated by the system designers.

systems analyst a special-
ist who studies the problems
and needs of an organization
to determine how people,
data, processes, and informa-
tion technology can best
accomplish improvements for
the business.
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*  Web architects—specialists who design complex websites for organizations,
including public websites for the Internet, internal websites for organizations
(called intranets), and private business-to-business websites (called extranets).

* Grapbic artists—relatively new in today’s IT worker mix, specialists in graph-
ics technology and methods used to design and construct compelling and
easy-to-use interfaces to systems, including interfaces for PCs, the Web, hand-
helds, and smart phones.

o Security experts—specialists in the technology and methods used to ensure
data and network security (and privacy).

o Technology specialists—experts in the application of specific technologies
that will be used in a system (e.g., a specific commercial software package or
a specific type of hardware).

>Systems Builders

System builders (again, see Figure 1-1) are another category of technology spe-
cialists for information systems. Their role is to construct the system according to
the system designers’ specifications. Some of you may be educating yourselves to
specialize in one of their technical specialties, such as:

o Applications programmers—specialists who convert business requirements
and statements of problems and procedures into computer languages. They
develop and test computer programs to capture and store data and to locate
and retrieve data for computer applications.

o Systems programmers—specialists who develop, test, and implement operat-
ing systems—level software, utilities, and services. Increasingly, they also
develop reusable software “components” for use by applications programmers
(above).

* Database programmers—specialists in database languages and technology
who build, modify, and test database structures and the programs that use
and maintain them.

* Network administrators—specialists who design, install, troubleshoot, and
optimize computer networks.

o Security administrators—specialists who design, implement, troubleshoot,
and manage security and privacy controls in a network.

*  Webmasters—specialists who code and maintain web servers.

* Software integrators— specialists who integrate software packages with
hardware, networks, and other software packages.

Although this book is not directly intended to educate the system builder, it is
intended to teach system designers how to better communicate design specifica-
tions to system builders.

>Systems Analysts

As you have seen, system owners, users, designers, and builders often have very dif-
ferent perspectives on any information system to be built and used. Some are inter-
ested in generalities, while others focus on details. Some are nontechnical, while
others are very technical. This presents a communications gap that has always
existed between those who need computer-based business solutions and those who
understand information technology. The systems analyst bridges that gap. You can
(and probably will) play a role as either a systems analyst or someone who works
with systems analysts.

As illustrated in Figure 1-1, their role intentionally overlaps the roles of all the
other stakeholders. For the system owners and users, systems analysts identify and
validate business problems and needs. For the system designers and builders, systems
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analysts ensure that the technical solution fulfills the business needs and inte-
grate the technical solution into the business. In other words, systems analysts facil-
itate the development of information systems through interaction with the other
stakeholders.

There are several legitimate, but often confusing, variations on the job title we
are calling “systems analyst” A programmer/analyst (or analyst/programmer)
includes the responsibilities of both the computer programmer and the systems ana-
lyst. A business analyst focuses on only the nontechnical aspects of systems analy-
sis and design. Other synonyms for “systems analyst” are systems consultant, busi-
ness analyst; systems architect, systems engineer, information engineer, information
analyst, and systems integrator.

Some of you will become systems analysts. The rest of you will routinely work
with systems analysts who will help you solve your business and industrial prob-
lems by creating and improving your access to the data and information needed to
do your job. Let’s take a closer look at systems analysts as the key facilitators of
information systems development.

The Role of the Systems Analyst Systems analysts understand both business and
computing. They study business problems and opportunities and then transform
business and information requirements into specifications for information systems
that will be implemented by various technical specialists including computer pro-
grammers. Computers and information systems are of value to a business only if
they help solve problems or effect improvements.

Systems analysts initiate change within an organization. Every new system
changes the business. Increasingly, the very best systems analysts literally change
their organizations—providing information that can be used for competitive advan-
tage, finding new markets and services, and even dramatically changing and improv-
ing the way the organization does business.

The systems analyst is basically a problem solver. Throughout this book, the
term problem will be used to describe many situations, including:

* Problems, either real or anticipated, that require corrective action.

* Opportunities to improve a situation despite the absence of complaints.

* Directives to change a situation regardless of whether anyone has complained
about the current situation.

The systems analyst’s job presents a fascinating and exciting challenge to many
individuals. It offers high management visibility and opportunities for important
decision making and creativity that may affect an entire organization. Furthermore,
this job can offer these benefits relatively early in your career (compared to other
entry-level jobs and careers).

Where Do Systems Analysts Work? Every business organizes itself uniquely. But
certain patterns of organization seem to reoccur. Figure 1-2 is a representative organ-
ization chart. The following numbered bullets cross-reference and emphasize key
points in the figure:

@ System owners and system users are located in the functional units and
subunits of the business, as well as in the executive management.

@ System designers and builders are usually located in the information systems
unit of the business. Most systems analysts work also for the information
services unit of an organization.

© As shown in the figure, systems analysts (along with systems designers and
builders) may be permanently assigned to a team that supports a specific
business function (e.g., financial systems).

Numbers 2 and 3 above represent a traditional approach to organizing systems
analysts and other developers. Numbers 4 and 5 below represent strategies intended

Chapter One
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E i NOTE: This figure demonstrates how we
xecutive o will cross-reference notes in the text to the
Management figure. The numbered bullets refer to in-
text references that explain the bullet.
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Figure 1-2 Systems Analysts in a Typical Organization

to emphasize either efficiency or business expertise. All of the strategies can be
combined in a single organization.

O Systems analysts (along with system designers and builders) may also be
pooled and temporarily assigned to specific projects for any business
function as needed. (Some organizations believe this approach yields greater
efficiency because analysts and other developers are always assigned to the
highest-priority projects regardless of business area expertise.)

© Some systems analysts may work for smaller, departmental computing organi-
zations that support and report to their own specific business functions.
(Some organizations believe this structure results in systems analysts that
develop greater expertise in their assigned business area to complement their
technical expertise.)

All of the above strategies can, of course, be reflected within a single organization.

Regardless of where systems analysts are assigned within the organization, it
is important to realize that they come together in project teams. Project teams
are usually created and disbanded as projects come and go. Project teams must
also include appropriate representation from the other stakeholders that we



The Next Generation: Career Prospects for Systems Analysts

Many of you are considering or preparing for a career as a
systems analyst. The life of a systems analyst is both chal-
lenging and rewarding. But what are the prospects for the fu-
ture? Do organizations need systems analysts? Will they need
them in the foreseeable future? Is the job changing for the fu-
ture, and if so, how? These questions are addressed in this
box.

According to the U.S. Department of Labor, demand for
information technology workers such as systems analysts,
programmers, and other computer specialists is far exceed-
ing the supply of workers available. Computer-related occu-
pations are expected to grow the fastest between 2000 and
2010. As shown in the table below, computer-related jobs
account for 8 out of the 20 fastest-growing occupations in
the economy.

For systems analysts, the job outlook is especially bright.
According to the Bureau of Labor Statistics, opportunities for
systems analysts are expected to increase 60 percent, signif-
icantly more than for programmers. Today, 431,000 workers
are classified as systems analysts. By 2010, that number will
grow to 689,000. This means that at least 258,000 new sys-
tems analysts must be educated and hired (not including
those needed to replace the ones who retire or move into
managerial positions or other occupations). The need is in-
creasing because industry needs systems analysts to meet
the seemingly endless demand for more information systems

Fastest-Growing Occupations, 2000-2010
[numbers in thousands of jobs]

Employment
Occupation

2000 2010
Computer software engineers,
applications 380 760
Computer support specialists 506 996
Computer software engineers,
systems software 317 601
Network and computer systems
administrators 9299 416
Network systems and data
communications analysts 119 211

Desktop publishers 38 63

Database administrators 106 176
Personal and home care aides 414 672
Computer systems analysts 431 689
Medical assistants 329 516

Source: U.S. Bureau of Labor Statistics.

and software applications. Opportunities
for success will be the greatest for the
most educated, qualified, skilled, and ex-
perienced analysts.

What happens to the successful systems
analyst? Does a position as a systems ana-
lyst lead to any other careers? Indeed,
there are many career paths. Some analysts
leave the information systems field and
join the user community. Their experience
with developing business applications,
combined with their total systems per-
spective, can make experienced analysts
unigue business specialists. Alternatively,
analysts can become project managers,
information systems managers, or techni-
cal specialists (for databases, telecommu-
nications, microcomputers, and so forth).
Finally, skilled systems analysts are often
recruited by the consulting and outsourc-
ing industries. The career path opportuni-
ties are virtually limitless.

As with any profession, systems analysts
can expect change. While it is always
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dangerous to predict changes, we'll take

a shot at it. We believe that organizations will become
increasingly dependent on external sources for their
systems analysts—consultants and outsourcers. This
will be driven by such factors as the complexity and
rapid change of technology, the desire to accelerate
systems development, and the continued difficulty in
recruiting, retaining, and retraining skilled systems ana-
lysts (and other information technology professionals).
In many cases, internally employed systems analysts
will manage projects and consulting or outsourcing
agreements.

We believe that an increasing percentage of tomorrow’s
systems analysts will not work in the information systems
department. Instead, they will work directly for a busi-
ness unit within an organization. This will enable them to
better serve their users. It will also give users more power
over what systems are built and supported.

Finally, we also believe that a greater percentage
of systems analysts will come from noncomputing
backgrounds. At one time most analysts were computer
specialists. Today’s computer graduates are becoming
more business-literate. Similarly, today’s business and
noncomputing graduates are becoming more computer-
literate. Their full-time help and insight will be needed to
meet demand and to provide the business background
necessary for tomorrow’s more complex applications.
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previously discussed (system owners, system users, system designers, and system
builders). Accordingly, we will emphasize team building and teamwork through-
out this book.

Skills Needed by the Systems Analyst For those of you with aspirations of
becoming a systems analyst, this section describes the skills you will need to
develop. This book introduces many systems analysis and design concepts, tools,
and techniques. But you will also need skills and experiences that neither this book
nor your systems analysis and design course can fully provide.

When all else fails, the systems analyst who remembers the basic concepts and
principles of “systems thinking” will still succeed. No tool, technique, process, or
methodology is perfect in all situations! But concepts and principles of systems
thinking will always help you adapt to new and different situations. This book
emphasizes systems thinking.

Not too long ago, it was thought that the systems analyst’s only real tools were
paper, pencil, and a flowchart template. Over the years, several tools and tech-
niques have been developed to help the systems analyst. Unfortunately, many books
emphasize a specific class of tools that is associated with one methodology or
approach to systems analysis and design. In this book, we propose a “toolbox”
approach to systems analysis and design. As you read this book, your toolbox will
grow to include many tools from different methodologies and approaches to sys-
tems analysis and design. Subsequently, you should pick and use tools based on
the many different situations you will encounter as an analyst—the right tool for
the right job!

In addition to having formal systems analysis and design skills, a systems ana-
lyst must develop or possess other skills, knowledge, and traits to complete the job.
These include:

o Working knowledge of information technologies—The analyst must be
aware of both existing and emerging information technologies. Such knowl-
edge can be acquired in college courses, professional development seminars
and courses, and in-house corporate training programs. Practicing analysts
also stay current through disciplined reading and participation in appropriate
professional societies. (To get started, see the Suggested Readings at the end
of this and subsequent chapters.)

o Computer programming experience and expertise—It is difficult to imagine
how systems analysts could adequately prepare business and technical specifi-
cations for a programmer if they didn’t have some programming experience.
Most systems analysts need to be proficient in one or more high-level pro-
gramming languages.

*  General knowledge of business processes and terminology—Systems ana-
lysts must be able to communicate with business experts to gain an under-
standing of their problems and needs. For the analyst, at least some of this
knowledge comes only by way of experience. At the same time, aspiring
analysts should avail themselves of every opportunity to complete basic busi-
ness literacy courses available in colleges of business. Relevant courses may
include financial accounting, management or cost accounting, finance, market-
ing, business law, manufacturing or operations management, quality manage-
ment, economics, and business law.

* General problem-solving skills—The systems analyst must be able to take a
large business problem, break down that problem into its parts, determine
problem causes and effects, and then recommend a solution. Analysts must
avoid the tendency to suggest the solution before analyzing the problem. For
aspiring analysts, many colleges offer philosophy courses that teach problem-
solving skills, critical thinking, and reasoning. These “soft skills” will serve an
analyst well.
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Good interpersonal communication skills—An analyst must be able to com-
municate effectively, both orally and in writing. Almost without exception,
your communications skills, not your technical skills, will prove to be the
single biggest factor in your career success or failure. These skills are learn-
able, but most of us must force ourselves to seek help and work hard to
improve them. Most schools offer courses such as business and technical
writing, business and technical speaking, interviewing, and listening—all use-
ful skills for the systems analyst.

Good interpersonal relations skills—As illustrated in Figure 1-3, systems
analysts interact with all stakeholders in a systems development project.
These interactions require effective interpersonal skills that enable the analyst
to deal with group dynamics, business politics, conflict, and change. Many
schools offer valuable interpersonal-skills development courses on subjects
such as teamwork, principles of persuasion, managing change and conflict,
and leadership.

Flexibility and adaptability—No two projects are alike. Accordingly, there is
no single, magical approach or standard that is equally applicable to all proj-
ects. Successful systems analysts learn to be flexible and to adapt to unique
challenges and situations. Our aforementioned toolbox approach is intended
to encourage flexibility in the use of systems analysis and design tools and
methods. But you must develop an attitude of adaptability to properly use
any box of tools.

Character and ethics—The nature of the systems analyst’s job requires a
strong character and a sense of right and wrong. Analysts often gain access
to sensitive or confidential facts and information that are not meant for
public disclosure. Also, the products of systems analysis and design are usu-
ally considered the intellectual property of the employer. There are several
standards for computer ethics. One such standard, from the Computer Ethics
Institute, is called “The Ten Commandments of Computer Ethics” and is
shown in Figure 1-4.

Chapter One
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Facilitator
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Figure 1-4

Ethics for Systems
Analysts

external service
provider (ESP) a systems
analyst, system designer, or
system builder who sells his
or her expertise and experi-
ence to other businesses to
help those businesses pur-
chase, develop, or integrate
their information systems
solutions; may be affiliated
with a consulting or services
organization.

project manager an expe-
rienced professional who
accepts responsibility for
planning, monitoring, and
controlling projects with
respect to schedule, budget,
deliverables, customer satis-
faction, technical standards,
and system quality.

The Context of Systems Development Projects

The Ten Commandments of Computer Ethics

. Thou shalt not use a computer to harm other people.

. Thou shalt not interfere with other people's computer work.

. Thou shalt not snoop around in other people's computer files.
. Thou shalt not use a computer to steal.

. Thou shalt not use a computer to bear false witness.

. Thou shalt not copy or use proprietary software for which you have not paid.
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. Thou shalt not use other people's computer resources without authorization or
proper compensation.

oo

. Thou shalt not appropriate other people's intellectual output.

9. Thou shalt think about the social consequences of the program you are writing
or the system you are designing.

10. Thou shalt always use a computer in ways that insure consideration and respect
for your fellow humans.

Source: Computer Ethics Institute.

>External Service Providers

Those of you with some computing experience may be wondering where consult-
ants fit in our taxonomy of stakeholders. They are not immediately apparent in our
visual framework. But they are there! Any of our stakeholder roles may be filled by
internal or external workers. Consultants are one example of an external service
provider (ESP). Most ESPs are systems analysts, designers, or builders who are con-
tracted to bring special expertise or experience to a specific project. Examples
include technology engineers, sales engineers, systems consultants, contract pro-
grammers, and systems integrators.

>The Project Manager

We’ve introduced most of the key players in modern information systems develop-
ment—systems owners, users, designers, builders, and analysts. We should conclude
by emphasizing the reality that these individuals must work together as a team to
successfully build information systems and applications that will benefit the busi-
ness. Teams require leadership. For this reason, usually one or more of these stake-
holders takes on the role of project manager to ensure that systems are devel-
oped on time, within budget, and with acceptable quality. Returning to Figure 1-1,
most project managers are experienced systems analysts. But in some organizations,
project managers are selected from the ranks of what we have called “system own-
ers” Regardless, most organizations have learned that project management is a spe-
cialized role that requires distinctive skills and experience.

Business Drivers for Today’'s Information Systems

Another way to look at our information system product is from the perspective of
business drivers. Using Figure 1-5, let’s now briefly examine the most important
business trends that are impacting information systems. Many trends quickly
become fads, but here are some business trends we believe will influence systems
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THE BUSINESS DRIVERS

THE “PRODUCT”

Globalization of the economy
Electronic commerce and business
Security and privacy

Collaboration and partnership
Knowledge asset management
Continuous improvement

Total quality management
Business process redesign
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G igure 1-5 Business Drivers for an Information System >

development in the coming years. Many of these trends are related and integrated
such that they form a new business philosophy that will impact the way everyone
works in the coming years.

>Globalization of the Economy

Since the 1990s, there has been a significant trend of economic globalization. Compe-
tition is global, with emerging industrial nations offering lower-cost or higher-quality
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electronic commerce
(e-commerce) the buying
and selling of goods and

services by using the Internet.

electronic business
(e-business) the use of the
Internet to conduct and
support day-to-day business
activities.
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alternatives to many products. American businesses find themselves with new inter-
national competitors. On the other hand, many American businesses have discovered
new and expanded international markets for their own goods and services. The bot-
tom line is that most businesses were forced to reorganize to operate in this global
economy.

How does economic globalization affect the players in the systems game? First,
information systems and computer applications must be internationalized. They
must support multiple languages, currency exchange rates, international trade reg-
ulations, and different business cultures and practices. Second, most information sys-
tems ultimately require information consolidation for performance analysis and
decision making. The aforementioned language barriers, currency exchange rates,
transborder information regulations, and the like, complicate such consolidation.
Finally, there exists a demand for players who can communicate, orally and in writ-
ing, with management and users that speak different languages, dialects, and slang.
Opportunities for international employment of systems analysts should continue to
expand.

>Electronic Commerce and Business

In part due to the globalization of the economy, and in part because of the perva-
siveness of the Internet, businesses are changing or expanding their business model
to implement electronic commerce (e-commerce) and electronic business
(e-business). The Internet is fundamentally changing the rules by which business
is conducted. We live in a world where consumers and businesses will increasingly
expect to conduct commerce (business transactions) using the Internet. But the
impact is even more substantive. Because people who work in the business world
have become so comfortable with “surfing the Web,” organizations are increasingly
embracing the web interface as a suitable architecture for conducting day-to-day
business within the organization.

There are three basic types of e-commerce- and e-business-enabled information
systems applications:

* Marketing of corporate image, products, and services is the simplest form of
electronic commerce application. The Web is used merely to “inform” cus-
tomers about products, services, and policies. Most businesses have achieved
this level of electronic commerce.

* Business-to-consumer (B2C) electronic commerce attempts to offer new,
web-based channels of distribution for traditional products and services. You,
as a typical consumer, can research, order, and pay for products directly via
the Internet. Examples include Amazon.com (for books and music) and
E-trade.com (for stocks and bonds). Both companies are businesses that were
created on the Web. Their competition, however, includes traditional busi-
nesses that have added web-based electronic commerce front ends as an
alternative consumer option (such as Barnes and Noble and Merrill Lynch).
Figure 1-6 illustrates a typical B2C web storefront.

* Business-to-business (B2B) electronic commerce is the real future. This is the
most complex form of electronic commerce and could ultimately evolve into
electronic business—the complete, paperless, and digital processing of virtu-
ally all business transactions that occur within and between businesses.

One example of B2B electronic commerce is electronic procurement. All
businesses purchase raw materials, equipment, and supplies—frequently tens
or hundreds of millions of dollars worth per year. B2B procurement allows
employees to browse electronic storefronts and catalogs, initiate purchase
requisitions and work orders, route requisitions and work orders electroni-
cally for expenditure approvals, order the goods and services, and pay for
the delivered goods and completed services—all without the traditional
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time-consuming and costly paper flow and bureaucracy. Figure 1-7 illustrates
a sample web-based procurement storefront.

Largely due to the trend toward these e-business and e-commerce applications,
most new information systems applications are being designed for an Internet archi-
tecture. Not that long ago, we were redesigning most applications to operate within
a Windows user interface. Today, we increasingly see applications designed to run
within an Internet browser such as Internet Explorer or Netscape. The choice of
desktop operating system, such as Windows, Macintosh, or Linux, is becoming less
important than the availability of the browser itself.

>Security and Privacy

As the digital economy continues to evolve, citizens and organizations alike have
developed a heightened awareness of the security and privacy issues involved in
today’s economy. Security issues tend to revolve around business continuity; that is,
“How will the business continue in the event of a breach or disaster—any event
that causes a disruption of business activity?” Additionally, businesses must ask
themselves, “How can the business protect its digital assets from outside threats?”
It is true that these questions ultimately come down to technology; however, the
concerns have become fundamental business concerns.
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Similarly, the trend toward collaboration extends beyond the organization to
include other organizations—sometimes even competitors. Organizations choose to
directly collaborate as partners in business ventures that make good business sense.
Microsoft and Oracle sell competitive database management systems. But Microsoft
and Oracle also partner to ensure that Oracle applications will operate on a
Microsoft database. Both companies benefit financially from such cooperation.

In a similar vein, businesses have learned that it can be beneficial for their infor-
mation systems to interoperate with one another. For example, while Wal-Mart could
generate its own restocking orders for merchandise and send them to its suppliers,
it makes more sense to integrate their respective inventory control systems. Sup-
pliers can monitor Wal-Mart’s inventory levels directly and can automatically initi-
ate business-to-business transactions to keep the shelves stocked with their mer-
chandise. Both companies benefit. (Of course, this also raises the aforementioned
issue of requirements for good security.)

>Knowledge Asset Management

What is knowledge? Knowledge is the result of a continuum of how we process
raw data into useful information. Information systems collect raw data by cap-
turing business facts (about products, employees, customers, and the like) and
processing business transactions. Data gets combined, filtered, organized, and ana-
lyzed to produce information to help managers plan and operate the business.
Ultimately, information is refined by people to create knowledge and expertise.
Increasingly, organizations are asking themselves, “How can the company man-
age and share knowledge for competitive advantage? And as workers come and
go, how can the workers’ knowledge and expertise be preserved within the
organization?”

Thirty years of data processing and information systems have resulted in an
enormous volume of data, information, and knowledge. All three are considered
critical business resources, equal in importance to the classic economic resources
of land, labor, and capital.

The need for knowledge asset management impacts information systems on a
variety of fronts. Although we have captured (and continue to capture) a great
amount of data and information in information systems, they are loosely integrated
in most organizations—indeed, redundant and contradictory data and information
are common in information systems. As new information systems are built, we will
increasingly be expected to focus on integration of the data and information that
can create and preserve knowledge in the organizations for which we work. This
will greatly complicate systems analysis and design. In this book, we plan to intro-
duce you to many tools and techniques that can help you integrate systems for
improved knowledge management.

>Continuous Improvement and Total Quality
Management

Information systems automate and support business processes. In an effort to
continuously improve a business process, continuous process improvement
(CPD examines a business process to implement a series of small changes for
improvement. These changes can result in cost reductions, improved efficiencies,
or increased value and profit. Systems analysts are both affected by continuous
process improvements and expected to initiate or suggest such improvements while
designing and implementing information systems.

Another ongoing business driver is total quality management (TQM). Busi-
nesses have learned that quality has become a critical success factor in competi-
tion. They have also learned that quality management does not begin and end with
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data raw facts about people,
places, events, and things that
are of importance in an organ-
ization. Each fact is, by itself,
relatively meaningless.

information data that has
been processed or reorgan-
ized into a more meaningful
form for someone. Information
is formed from combinations
of data that hopefully have
meaning to the recipient.

knowledge data and infor-
mation that is further refined
based on the facts, truths,
beliefs, judgments, experi-
ences, and expertise of the
recipient. Ideally information
leads to wisdom.

business processes tasks
that respond to business
events (e.g., an order).
Business processes are the
work, procedures, and rules
required to complete the
business tasks, independent
of any information technology
used to automate or support
them.

continuous process
improvement (CPI) the
continuous monitoring of
business processes to effect
small but measurable
improvements in cost
reduction and value added.

total quality
management (TQM) a
comprehensive approach to
facilitating quality improve-
ments and management
within a business.
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business process
redesign (BPR) the study,
analysis, and redesign of
fundamental business
processes to reduce costs
and/or improve value added
to the business.
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the products and services sold by the business. Instead, it begins with a culture that
recognizes that everyone in the business is responsible for quality. TQM commit-
ments require that every business function, including information services, identify
quality indicators, measure quality, and make appropriate changes to improve
quality.

Information systems, and hence systems analysts, are part of the TQM require-
ment. Our discussions with college graduate recruiters suggest that an “obsessive”
attitude toward quality management will become an essential characteristic of suc-
cessful systems analysts (and all information technology professionals). Throughout
this book, continuous process improvement and total quality management will be
an underlying theme.

>Business Process Redesign

As stated earlier, many information systems support or automate business processes.
Many businesses are learning that those business processes have not changed sub-
stantially in decades and that those business processes are grossly inefficient and/or
costly. Many business processes are overly bureaucratic, and all their steps do not
truly contribute value to the business. Unfortunately, information systems have
merely automated many of these inefficiencies. Enter business process redesign!

Business process redesign (BPR) involves making substantive changes to
business processes across a larger system. In effect, BPR seeks to implement more
substantial changes and improvements than does CPI. In a BPR, business processes
are carefully documented and analyzed for timeliness, bottlenecks, costs, and
whether or not each step or task truly adds value to the organization (or, conversely,
adds only bureaucracy). Business processes are then redesigned for maximum effi-
ciency and lowest possible costs.

So how does BPR affect information systems? There are two basic ways to
implement any information system—build it or buy it. In other words, you can
write the software yourself, or you can purchase and implement a commercial soft-
ware package. In both cases, BPR figures prominently. In writing your own soft-
ware, it is useful to redesign business processes before writing the software to
automate them. This way, you avoid automating underlying inefficiencies. Alterna-
tively, in purchasing software packages, most businesses have discovered it is eas-
ier to redesign the business processes to work with the software package than to
attempt to force (and even cripple) the software package to work with existing
business processes.

Technology Drivers for Today’s Information Systems

Advances in information technology can also be drivers for information systems (as
suggested in Figure 1-8). In some cases, outdated technologies can present signifi-
cant problems that drive information system development projects. For example,
who can forget the year 2000 problem and the significant resources it diverted to
fixing legacy systems merely so that they would work when the new century began.
In other cases, newer technologies present business opportunities. Let’s examine
several technologies that are influencing today’s information systems.

>Networks and the Internet

Scott McNealy, Sun Computer’s charismatic CEO, is often cited as stating, “The net-
work has become the computer” Few would argue that today’s information systems
are installed on a network architecture consisting of local and wide area networks.
These networks include mainframe computers, network servers, and a variety of
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THE “PRODUCT”

V' Networks and the Internet

\' Mobile and wireless technologies
' Object technologies

' Collaborative technologies

\' Enterprise applications

THE TECHNOLOGY DRIVERS

(F igure 1-8 Technology Drivers for an Information System )

desktop, laptop, and handheld client computers. But today, the most pervasive net-
working technologies are based on the Internet. Some of the more relevant Inter-
net technologies that you need to become aware of, if not develop some basic skill
with, are described in the following list. (For now, don’t be intimidated by these
terms—we will be teaching you more about these technologies and how to design
systems that use them throughout this textbook.)
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>Collaborative Technologies

Another significant technology trend is the use of collaborative technologies. Col-
laborative technologies are those that enhance interpersonal communications and
teamwork. Four important classes of collaborative technologies are e-mail, instant
messaging, groupware, and work flow.

Everybody knows what e-mail is. But e-mail’s importance in information systems
development is changing. Increasingly, modern information systems are e-mail-
enabled; that is, e-mail capabilities are built right into the application software.
There is no need to switch to a dedicated e-mail program such as Outlook. The
application merely invokes the user’s or organization’s default e-mail program to
enable relevant messages to be sent or received.

Related to e-mail technology is instant messaging (e.g., AOL’s Instant Messen-
ger and Microsoft’s MSN Messenger Service). Instant messaging was popularized in
public and private “chat rooms” on the Internet. But instant messaging is slowly
being incorporated into enterprise information systems applications as well. For
example, instant messaging can implement immediate response capabilities into a
help system for a business application. Imagine being able to instantly send and
receive messages with the corporate help desk when using a business application.
The productivity and service-level implications are significant.

Finally, groupware technology allows teams of individuals to collaborate on proj-
ects and tasks regardless of their physical location. Examples of groupware tech-
nologies include Lotus’s SameTime and Microsoft’s Netmeeting. Using such groupware
allows multiple individuals to participate in meetings and share software tools
across a network. As with e-mail and instant messaging, groupware capabilities can
be built into appropriate business applications.

Clearly, systems analysts and system designers must build these innovative col-
laborative technologies into their applications.

>Enterprise Applications

Virtually all organizations, large and small, require a core set of enterprise applica-
tions to conduct business. As shown in Figure 1-9, for most businesses the core
applications include financial management, human resource management, market-
ing and sales, and operations management (inventory and/or manufacturing control).
At one time, most organizations custom-built most or all of these core enterprise
applications. But today, these enterprise applications are frequently purchased,
installed, and configured for the business and integrated into the organization’s busi-
ness processes. Why? Because these core enterprise applications in different organ-
izations or industries tend to be more alike than they are different.

Today, these “internal” core applications are being supplemented with other
enterprise applications that integrate an organization’s business processes with
those of its suppliers and customers. These applications, called customer
relationship management and supply chain management, are also illustrated in
Figure 1-9.

The trend toward the use of purchased enterprise applications significantly
impacts systems analysis and design. Purchased and installed enterprise applications
are never sufficient to meet all of the needs for information systems in any organ-
ization. Thus, systems analysts and other developers are asked to develop value-
added applications to meet additional needs of the business. But the purchased and
installed enterprise applications become a technology constraint. Any custom appli-
cation must properly integrate with and interface to the purchased enterprise appli-
cations. This is often called systems integration, and this is the business and sys-
tems environment into which most of you will graduate. Let’s briefly explore some
of the more common enterprise applications and describe their implications for sys-
tems analysis and design.
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supply chain
management (SCM) a
software application that
optimizes business processes
for raw material procurement
through finished product
distribution by directly
integrating the logistical
information systems of
organizations with those of
their suppliers and
distributors.

ERP applications are significant to systems analysts for several reasons. First,
systems analysts may be involved in the decision to select and purchase an ERP
solution. Second, and more common, systems analysts are frequently involved in the
customization of the ERP solution, as well as the redesign of business processes to
use the ERP solution. Third, if custom-built applications are to be developed within
an organization that uses an ERP core solution, the ERP system’s architecture sig-
nificantly impacts the analysis and design of the custom application that must coexist
and interoperate with the ERP system.

Supply Chain Management Today, many organizations are expending effort on
enterprise applications that extend support beyond their core business functions.
Companies are extending their core business applications to interoperate with their
suppliers and distributors to more efficiently manage the flow of raw materials and
products between their respective organizations. These supply chain manage-
ment (SCM) applications utilize the Internet as a means for integration and com-
munications.

For example, Figure 1-10 demonstrates a logical supply chain ending at restau-
rants belonging to a franchise (e.g., Outback, Red Lobster, Wendy’s). Notice that this
supply chain includes many businesses and carriers to achieve its final result—
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A Simple System Development Process

system development
process a set of activities,
methods, best practices,
deliverables, and automated
tools that stakeholders use to
develop and maintain
information systems and
software.

Thus far you have learned about different types of information systems, the players
involved in developing those systems, and several business and technology drivers
that influence the development of information systems. In this section you will learn
about another information system perspective, the “process” for developing an infor-
mation system.

Most organizations have a formal system development process consisting of
a standard set of processes or steps they expect will be followed on any system
development project. While these processes may vary greatly for different organi-
zations, a common characteristic can be found: Most organizations’ system devel-
opment process follows a problem-solving approach. That approach typically incor-
porates the following general problem-solving steps:

Identify the problem.

Analyze and understand the problem.

Identify solution requirements and expectations.

Identify alternative solutions and choose the “best” course of action.
Design the chosen solution.

R RN =
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6. Implement the chosen solution.
7. Evaluate the results. (If the problem is not solved, return to step 1 or 2 as
appropriate.)

Figure 1-12 adds a system development process perspective that we will use
(with appropriate refinements) throughout this book as we study the development
process, tools, and techniques. For the sake of simplicity our initial problem-solving
approach establishes four stages or phases that must be completed for any system
development project—system initiation, system analysis, system design, and system
implementation. The table below shows the correlation between the above general
problem-solving steps and our process.

Our Simplified System

Development Process General Problem-Solving Steps

System initiation 1. Identify the problem. (Also plan for the solution of
the problem.)
System analysis 2. Analyze and understand the problem.
Identify solution requirements and expectations.
System design 4. ldentify alternative solutions and choose the best

course of action.

5. Design the chosen solution.

System implementation Implement the chosen solution.

Evaluate the results. (If the problem is not solved,
return to step 1 or 2 as appropriate.)

It is important to note that any system development process must be managed
on a project-by-project basis. You learned earlier that at least one stakeholder
accepts responsibility as the project manager for ensuring that the system is devel-
oped on time, within budget, and with acceptable quality. The activity of managing
a project is referred to as project management. Accordingly, in Figure 1-12 we
have added a process for project management. Also, to ensure that all projects are
managed according to the same development process, we have included process
management as an ongoing activity. Notice that project and process management
overlap all of the process phases.

Let’s briefly examine our system development process in Figure 1-12 to expand
your understanding of each phase and activity in the process. Given a problem to
be solved, or a need to be fulfilled, what will we do during system initiation, analy-
sis, design, and implementation? Also, who will be involved in each phase?

>System Initiation

Information system projects are usually complicated. They require a significant time,
effort, and economic investment. The problems to be solved are frequently stated
vaguely, which means that the initial envisioned solution may be premature. For
these reasons, system projects should be carefully planned. System initiation estab-
lishes project scope and the problem-solving plan. Thus, as shown in Figure 1-12,
we see that system initiation establishes the project scope, goals, schedule, and
budget required to solve the problem or opportunity represented by the project.
Project scope defines the area of the business to be addressed by the project and
the goals to be achieved. Scope and goals ultimately impact the resource commit-
ments, namely, schedule and budget, that must be made to successfully complete
the project. By establishing a project schedule and budget against the initial scope
and goals, you also establish a baseline against which all stakeholders can accept
the reality that any future changes in scope or goals will impact the schedule and
budget.

Chapter One 37

project management the
activity of defining, planning,
directing, monitoring, and
controlling a project to
develop an acceptable
system within the allotted
time and budget.

process management the
ongoing activity that defines,
improves, and coordinates the
use of an organization’s
chosen methodology (the
“process”) and standards for
all system development
projects.

system initiation the initial
planning for a project to define
initial business scope, goals,
schedule, and budget.
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THE "PRODUCT" —AN INFORMATION SYSTEM

SYSTEM INITIATION DELIVERABLES

System initiation produces a business problem statement project
plan that establishes scope, goals, schedule, and budget for solving
the problem with a technical solution.

SYSTEM ANALYSIS DELIVERABLES

System analysis produces a statement of the system users’
business requirements, expectations, and priorities for a solution to
the business problem.

SYSTEM DESIGN DELIVERABLES

System design produces a technical blueprint and specifications for
a solution that fulfills the business requirements.

SYSTEM IMPLEMENTATION DELIVERABLES

System implementation produces the technical hardware and
software solution for the business problem according to the technical
architecture and specifications.
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Figure 1-12 also shows that project managers, system analysts, and system own-
ers are the primary stakeholders in a system analysis. This book will teach you many
tools and techniques for initiating a system project and establishing a suitable proj-

ect plan.

system analysis the study
of a business problem domain
to recommend improvements
and specify the business
requirements and priorities for
the solution.

>System Analysis

The next step in our system development process is system analysis. System
analysis is intended to provide the project team with a more thorough understanding
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of the problems and needs that triggered the project. As such, the business area
(scope of the project—as defined during system initiation) may be studied and ana-
lyzed to gain a more detailed understanding of what works, what doesn’t, and what’s
needed. As depicted in Figure 1-12, the system analysis requires working with sys-
tem users to clearly define business requirements and expectations for any new sys-
tem that is to be purchased or developed. Also, business priorities may need to be
established in the event that schedule and budget are insufficient to accomplish all
that is desired.

Recall the business drivers discussed earlier in the chapter. These (and future)
business drivers most closely affect system analysis, which often defines business
requirements in response to the business drivers. For example, we discussed a cur-
rent trend toward e-business and e-commerce. This business driver may influence
the business requirement for any information system, leading us to establish proj-
ect goals to conduct all business transactions on the Web.

The completion of a system analysis often results in the need to update many
of the deliverables produced earlier, during system initiation. The analysis may reveal
the need to revise the business scope or project goals—perhaps we now feel the
scope of the project is too large or too small. Accordingly, the schedule and budget
for the project may need to be revised. Finally, the feasibility of the project itself
becomes questionable. The project could be canceled or could proceed to the next
phase.

As shown in Figure 1-12, project managers, system analysts, and system users
are the primary stakeholders in a system analysis. Typically, results must be sum-
marized and defended to the system owners, who will pay to design and imple-
ment an information system to fulfill the business requirements. This book will teach
you many tools and techniques for performing a system analysis and documenting
user requirements.

>System Design

Given an understanding of the business requirements for an information system, we
can now proceed to system design. During system design we will initially need
to explore alternative technical solutions. Rarely is there only one solution to any
problem. For example, today most companies need to choose between purchasing
a solution that is good enough and building a custom solution in-house. (We’ll
explore options such as this throughout this book.)

Once a technical alternative is chosen and approved, the system design phase
develops the technical blueprints and specifications required to implement the final
solution. These blueprints and specifications will be used to implement required
databases, programs, user interfaces, and networks for the information system. In
the case where we choose to purchase software instead of build it, the blueprints
specify how the purchased software will be integrated into the business and with
other information systems.

Recall the technology drivers discussed in the last section of the chapter.
These (and future) technology drivers most closely impact the system design
process and decisions. Many organizations define a common information
technology architecture based on these technology drivers. Accordingly, all
system designs for new information systems must conform to the standard IT
architecture.

As depicted in Figure 1-12, project managers, system analysts, and system
designers are the primary stakeholders in a system design. This book will teach you
many tools and techniques for performing a system design.

>System Implementation

The final step in our simple system development process is system implementa-
tion. As shown in Figure 1-12, system implementation constructs the new infor-
mation system and puts it into operation. It is during system implementation that
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system design the
specification or construction of
a technical, computer-based
solution for the business
requirements identified in a
system analysis. (Note:
Increasingly, the design takes
the form of a working
prototype.)

system implementation
the construction, installation,
testing, and delivery of a sys-
tem into production (meaning
day-to-day operation).
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any new hardware and system software are installed and tested. Any purchased
application software and databases are installed and configured. And any custom
software and databases are constructed using the technical blueprints and specifi-
cations developed during system design.

As system components are constructed or installed, they must be individually
tested. And the complete system must also be tested to ensure that it works prop-
erly and meets user requirements and expectations. Once the system has been fully
tested, it must be placed into operation. Data from the previous system may have
to be converted or entered into start-up databases, and system users must be trained
to properly use the system. Finally, some sort of transition plan from older business
processes and information systems may have to be implemented.

And once again, as depicted in Figure 1-12, project managers, system ana-
lysts, and system builders are the primary stakeholders in a system implementa-
tion. While this book will teach you some of the tools and techniques for per-
forming a system implementation, most of these methods are taught in
programming, database, and networking courses. This book emphasizes system
initiation, analysis, and design skills, but it will also teach you the unique system
implementation tools and techniques that are most commonly performed by sys-
tems analysts and, therefore, are not typically covered in these other information
technology courses.

>System Support and Continuous Improvement

We would be remiss not to briefly acknowledge that implemented information sys-
tems face a lifetime of support and continuous improvement. But where is that
shown in Figure 1-12? It is there! But it is subtle.

Implemented information systems are rarely perfect. Your users will find errors
(bugs) and you will discover, on occasion, design and implementation flaws that
require attention and fixes. Also, business and user requirements constantly change.
Thus, there will be a need to continuously improve any information system until
the time it becomes obsolete. So where does system support and change fit into
our development process?

System support and improvement is merely another project, sometimes called
a maintenance or enhancement project. Such a project should follow the exact
same problem-solving approach defined for any other project. The only difference
is the effort and budget required to complete the project. Many of the phases will
be completed much more quickly, especially if the original stakeholders properly
documented the system as initially developed. Of course, if they did not, a system
improvement project can quickly consume much greater time, effort, and money.
Much of what we will teach you in this book is intended to help you appropriately
document information systems to significantly reduce lifetime costs of supporting
and improving your information systems.

>Sequential versus Iterative Development

All of the discussion of phases in the above sections might lead you to conclude
that system development is a naturally sequential process. First you initiate the proj-
ect, and then you analyze, then you design, and finally you implement the system.
This is not necessarily (or even normally) true. There are alternative strategies or
approaches to performing the generic system development process as we have
described.

Clearly sequential processes are one alternative (or extreme). This approach
is depicted in part (a) of Figure 1-13. Notice that this strategy requires that each
of our processes be “completed”—one after the other. Their sequential comple-
tion results in the development of the entire new information system. Given the
waterfall-like visual appearance of this approach, it is often called a “waterfall
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