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PREFACE

We are proud to publish the fifth edition of Fundamentals of Information Systems. This new
edition builds on the success of the previous editions in meeting the need for a concise
introductory information systems text. We have listened to feedback from the previous edi-
tions’ adopters and manuscript reviewers and incorporated many suggestions to refine this
new edition. We hope you are pleased with the results.

Like the previous editions, the overall goal of the fifth edition is to develop an outstanding
text that follows the pedagogy and approach of our flagship text, Principles of Information
Systems, with less detail and content. The approach in developing Fundamentals of Information
Systems is to take the best material from Principles of Information Systems and condense it into
a text containing nine chapters. So, our most recent edition of Principles of Information Sys-
tems is the foundation from which we built this new edition of Fundamentals of Information
Systems.

We have always advocated that education in information systems is critical for employ-
ment in almost any field. Today, information systems are used for business processes from
communications to order processing to number crunching and in business functions ranging
from marketing to human resources to accounting and finance. Chances are, regardless of
your future occupation, you will need to understand what information systems can and
cannot do and be able to use them to help you accomplish your work. You will be expected
to suggest new uses of information systems and participate in the design of solutions to
business problems employing information systems. You will be challenged to identify and
evaluate IS options. To be successful, you must be able to view information systems from
the perspective of business and organizational needs. For your solutions to be accepted, you
must identify and address their impact on fellow workers. For these reasons, a course in
information systems is essential for students in today’s high-tech world.

Fundamentals of Information Systems, Fifth Edition, continues the tradition and approach
of the previous editions of this text and Principles of Information Systems. Our primary ob-
jective is to develop the best IS text and accompanying materials for the first information
technology course required of all business students. Using surveys, questionnaires, focus
groups, and feedback that we have received from adopters and others who teach in the field,
we have been able to develop the highest-quality teaching materials available.

Fundamentals of Information Systems stands proudly at the beginning of the IS curriculum,
offering the basic IS concepts that every business student must learn to be successful. This
text has been written specifically for the first course in the IS curriculum, and it discusses
computer and IS concepts in a business context with a strong managerial emphasis.

APPROACH OF THE TEXT

Fundamentals of Information Systems, Fifth Edition, offers the traditional coverage of computer
concepts, but it places the material within the context of meeting business and organizational
needs. Placing IS concepts in this context and taking a general management perspective has
always set the text apart from general computer books thus making it appealing not only to
MIS majors but also to students from other fields of study. The text isn’t overly technical,
but rather deals with the role that information systems play in an organization and the key
principles a manager needs to grasp to be successful. These principles of IS are brought
together and presented in a way that is both understandable and relevant. In addition, this
book offers an overview of the entire IS discipline, while giving students a solid foundation
for further study in advanced IS courses such as programming, the Internet, project man-
agement, database management, data communications, systems development, electronic
commerce and mobile commerce applications, decision support, and knowledge manage-
ment. As such, it serves the needs of both general business students and those who will become

IS professionals.
xvii



The overall vision, framework, and pedagogy that make Principles of Information Sys-
tems so popular are retained in this text. In particular, this book offers the traditional coverage
of computer concepts, but it places the material within the context of business and infor-
mation systems. Placing IS concepts in a business context has always set the text apart from
general computer books and makes it appealing not only to MIS majors but also to students
from other courses of study. It approaches information systems from a general management
perspective. Without being overly technical, the text deals with the role that information
systems play in an organization and the general concepts a manager needs to be aware of to
be successful. The text stresses IS principles, which are brought together and presented so
that they are understandable and relevant. In addition, this book offers an overview of the
entire IS discipline, as well as solid preparation for further study in advanced IS courses.

IS Principles First, Where They Belong

Exposing students to fundamental IS principles provides a service to students who do not
later return to the discipline for advanced courses. Because most functional areas in business
rely on information systems, an understanding of IS principles helps students in other course
work. In addition, introducing students to the principles of information systems helps future
functional area managers avoid mishaps that often result in unfortunate and sometimes costly
consequences. Furthermore, presenting IS principles at the introductory level creates interest
among general business students who will later choose information systems as a field of
concentration.

Author Team

Ralph Stair and George Reynolds have teamed up again for the fifth edition. Together, they
have more than sixty years of academic and industrial experience. Ralph Stair brings years of
writing, teaching, and academic experience to this text. He has written numerous books and
a large number of articles while at Florida State University. George Reynolds brings a wealth
of computer and industrial experience to the project, with more than 30 years of experience
working in government, institutional, and commercial IS organizations. He has written nu-
merous texts and has taught the introductory IS course at the University of Cincinnati and
College of Mount St. Joseph. The Stair and Reynolds team brings a solid conceptual foun-
dation and practical IS experience to students.

GOALS OF THIS TEXT

Fundamentals of Information Systems has four main goals:

1. To present a core of IS principles with which every business student should be
familiar

2. To offer a survey of the IS discipline that will enable all business students to un-
derstand the relationship of advanced courses to the curriculum as a whole

3. To present the changing role of the IS professional

4. To show the value of the discipline as an attractive field of specialization

Because Fundamentals of Information Systems is written for all business majors, we believe it
is important not only to present a realistic perspective of information systems in business but
also to provide students with the skills they can use to be effective leaders in their companies.

IS Principles

Fundamentals of Information Systems, Fifth Edition, although comprehensive, cannot cover
every aspect of the rapidly changing IS discipline. The authors, having recognized this, provide
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students an essential core of guiding IS principles to use as they face the career challenges
ahead. Think of principles as basic truths, rules, or assumptions that remain constant re-
gardless of the situation. As such, they provide strong guidance in the face of tough decisions.
A set of IS principles is highlighted at the beginning of each chapter. The application of these
principles to solve real-world problems is driven home from the opening vignettes to the end-
of-chapter material. The ultimate goal of Fundamentals of Information Systems is to develop
effective, thinking, action-oriented employees by instilling them with principles to help guide
their decision making and actions.

Survey of the IS Discipline

This text not only offers the traditional coverage of computer concepts, but stresses the broad
framework to provide students with solid grounding in business uses of technology. In ad-
dition to serving general business students, this book offers an overview of the entire IS
discipline and solidly prepares future IS professionals for advanced IS courses and their careers
in the rapidly changing IS discipline.

Changing Role of the IS Professional

As business and the IS discipline have changed, so too has the role of the IS professional.
Once considered a technical specialist, today the IS professional operates as an internal con-
sultant to all functional areas of the organization, being knowledgeable about their needs and
competent in bringing the power of information systems to bear throughout the organization.
The IS professional views issues through a global perspective that encompasses the entire
organization and the broader industry and business environment in which it operates, in-
cluding the entire interconnected network of suppliers, customers, competitors, regulatory
agencies, and other entities—no matter where they are located.

The scope of responsibilities of an IS professional today is not confined to just his/her
employer but encompasses the entire interconnected network of employees, suppliers, cus-
tomers, competitors, regulatory agencies, and other entities, no matter where they are located.
This broad scope of responsibilities creates a new challenge: how to help an organization
survive in a highly interconnected, highly competitive global environment. In accepting that
challenge, the IS professional plays a pivotal role in shaping the business itself and ensuring
its success. To survive, businesses must now strive for the highest level of customer satisfaction
and loyalty through competitive prices and ever-improving product and service quality. The
IS professional assumes the critical responsibility of determining the organization’s approach
to both overall cost and quality performance and therefore plays an important role in the
ongoing survival of the organization. This new duality in the role of the IS employee—a
professional who exercises a specialist’s skills with a generalist’s perspective—is reflected

throughout the book.

IS as a Field for Further Study

Despite the downturn in the economy at the start of the twenty-first century, especially in
technology-related sectors, the outlook for computer and IS managers is bright. In fact,
employment of computer and IS managers is expected to grow much faster than the average
occupation today and in the future. Technological advancements are boosting the employ-
ment of computer-related workers; in turn, this increase in hiring will create demand for
managers to direct these workers. In addition, job openings will result from the need to
replace managers who retire or move into other occupations.

A career in information systems can be exciting, challenging, and rewarding! This text
shows the value of the discipline as an appealing field of study and the IS graduate as an
integral part of today’s organizations.



CHANGES IN THE FIFTH EDITION

We have implemented a number of exciting changes to the text based on user feedback on
how the text can be aligned even more closely with how the IS principles and concepts course
is now being taught. The following list summarizes these changes:

e All new opening vignettes. All of the chapter-opening vignettes are new, and con-
tinue to raise actual issues from foreign-based or multinational companies.

e All new Information Systems @ Work special interest boxes. Highlighting current
topics and trends in today’s headlines, these boxes show how information systems
are used in a variety of business career areas.

e All new Ethical and Societal Issues special interest boxes. Focusing on ethical issues
today’s professionals face, these boxes illustrate how information systems profes-
sionals confront and react to ethical dilemmas.

*  All new case studies. Two new cases at the end of every chapter provide a wealth of
practical information for students and instructors. Each case explores a chapter con-
cept or problem that a real-world company or organization has faced. The cases can
be assigned as homework exercises or serve as a basis for class discussion.

Each chapter has been completely updated with the latest topics and examples. The following
is a summary of the changes.

Chapter 1, An Introduction to Information Systems in
Organizations

The topics and sections in Chapter 1 create a framework for the entire book. Major sections
in this chapter become entire parts. Any chapter titles and material that have been changed
in this edition are reflected in Chapter 1. As with all chapters, the opening material at the
beginning of the chapter and all end-of-chapter material have been updated to reflect the
changes in Chapter 1.

This chapter continues to emphasize the benefits of an information system, including
speed, accuracy, reduced costs, and increased functionality. The Why Learn About Infor-
mation Systems section has been updated to include a new example about financial advisor’s
use of information systems. In the section on data, information, and knowledge, we have
included a new definition of a knowledge management system (KMS). New examples have
been introduced in the section on computer-based information systems to give students a
better understanding of these important components. The material on the Internet, for ex-
ample, has been completely updated with the latest information, including Web 2.0
technologies. References of corporate IS usage have been stressed in the business information
systems section. The latest material on hardware, software, databases, telecommunications,
and the Internet have been included. This material contains fresh, new examples of how
organizations use computer-based information systems to their benefit. The best corporate
users of IS, as reported by popular computer and business journals, has been explored. We
continue stress that ERP systems can replace many applications with one unified set of pro-
grams. The material on virtual reality includes new information on the use of this technology
to design and manufacture Boeing’s new Dreamliner 787 aircraft. The material on systems
development has been updated with new examples of successes and failures.

The Ethical and Social Issues section includes the latest threats and what is being done
to prevent them. This material contains new examples on the dangers of identity theft, com-
puter mistakes, power consumption, and computer waste. Some experts believe that com-
puters waste up to half of the energy they consume and account for about two percent of
worldwide energy usage. We also discuss legal actions in this section. For example, lawsuits
have been filed against various Internet sites to protect important copyrighted material from
being posted and distributed.



Chapter 1 also gives an overview of business organizations and presents a foundation for
the effective and efficient use of IS in a business environment. Since its inception, the primary
goal of this text has been to present a core of IS principles and concepts that every business
student should know. Chapter 1 stresses the importance and usage of IS within the business
organization. Chapter 1 gives an overview of business organizations and presents a foundation
for the effective and efficient use of IS in a business environment. We have stressed that the
traditional mission of the IS organization “to deliver the right information to the right person
at the right time” has broadened to include how this information is used to improve overall
performance and help people and organizations achieve their goals.

New photographs throughout the chapter show how organizations use information sys-
tems to their benefit. New examples of how companies use information systems have been
introduced throughout the chapter. We have stressed that a competitive advantage can result
in higher quality products, better customer service, and lower costs. New examples of how
companies use information systems have been included, such as new examples on the value
chain, supply chain management, customer relationship management, and more. We also
present new information and quotes about supply chain management and customer rela-
tionship management. The section on performance-based information systems has been
updated with fresh and recent examples of how organizations have reduced costs and im-
proved performance. The section on careers has been updated with a new list of top U.S.
employers, what makes a satisfied IS worker on the job, and new information on various visas
and their impact on the workforce. We have updated the information on the U.S. H-1B and
L-1 visa programs. In the first few days that applications were available for the H-1B program
in 2007, over 130,000 applications were filed for 65,000 positions. As in the past, some fear
that the H-1B program is being abused to replace high paid U.S. workers with less expensive
foreign workers. In 2007, two U.S. senators on the Senate Judiciary Subcommittee on Im-
migration sent letters of concern to a number of Indian firms that were using the H-1B
program to staff their U.S. operations with IS personnel from foreign countries. We have
also included information and a table about the best places to work in the information systems
field. The changing role of the CIO has been highlighted with many new examples and quotes
from CIOs at companies of all sizes. The changing roles include the involvement with strate-
gic decisions and more involvement with customers. At the end of the section on IS Careers,
we have added a new section on finding a job in IS. This new section describes the many
ways that students find jobs. We have included information on IS certification and how jobs
can be located using the Internet through sites such as Monster.com and Hotjobs.com. As
with previous editions, this chapter continues to stress performance-based management with
new examples of how companies can use information systems to improve productivity and
increase return on investment.

We have trimmed material throughout the chapter to keep its length reasonable and
consistent with previous editions. Table 1.3 on uses of the Internet, for example, has been
deleted. These applications are covered in detail in Chapter 4 on the Internet.

Chapter 2, Hardware and Software

As with all chapters, the opening material at the beginning of the chapter including the
vignette, the Information Systems @ Work and Ethical and Societal Issues special interest
boxes, the end-of-chapter cases, and all end-of-chapter material have been updated to reflect
the changes in Chapter 2. The chapter has also been updated to include description, screen
shots, and examples of the latest and greatest hardware and software shaping the way people
live and work.

In the “Computer Systems: Integrating the Power of Technology” section, Bosch Security
Products and the lowa Health System are provided as new examples of organizations applying
business knowledge to reach critical hardware decisions.

In the “Processing and Memory Devices: Power, Speed, and Capacity, Hardware Com-
ponents” section, the new quad core processors from Intel and AMD are covered and Viiv
is identified as an exciting new quad core application. Also Folding@home (a project to
research protein folding and misfolding and gain an understanding of how this protein be-
havior is related to diseases such as Alzheimer’s, Parkinson’s, and many forms of cancer) is
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provided as a new example of grid computing. The concept of cloud computing is introduced
and the efforts of IBM, Google, and Amazon.com to offer exciting new services based on
cloud computing are discussed. The potential is raised that some organizations may consider
replacing part of their IT infrastructure with cloud computing.

The Secondary Storage and Input and Output Devices section is updated to identify the
newest devices and the latest speeds and capacities. Dial Directions is offered as an example
of an organization using speech recognition technology to provide customer service. The
Large Synoptic Survey Telescope used for space research is offered as a new example of the
use of digital cameras. There is also a new example of the use of OCR technology to improve
the payroll function of Con-way Inc. There is a new example of the use of RFID technology
to track inventory for Boekhandels, a major book retailer in the Netherlands. Updated in-
formation is provided on the use of holographic disks. A new figure of HP’s new high-speed,
high-volume CM8060 ink jet printer is given. There is a new figure of the MacBook Air
ultra thin laptop computer and a discussion and photo of Apple iPod Touch device.

In the “Computer System Types” section, Table 2.3 depicting Types of Computer Sys-
tems has been updated. There is discussion and a photo of a pocket computer. An updated
list of ultra laptop computer manufacturers and their costs is provided. A new class of com-
puter—ultra small desktop computer is discussed. A new example is offered of the use of the
Pocket PC (a handheld computer that runs the Microsoft Windows Mobile operating system)
by the Coca-Cola field sales force to automate the collection of information about sales calls,
customers, and prospects. Another new example is CSX Transportation, one of the nation’s
largest railroads, which uses DT Research’s WebDT 360 to enable train conductors to mon-
itor systems while onboard and communicate with stations for real-time updates. How
mainframe computers are used at the top 25 banks and retailers is briefly discussed. Current
information is provided on the IBM Blue Gene supercomputer. A table depicting the pro-
cessing speed of supercomputers has been added.

In the software overview, a new section has been added covering installing and removing
software. The operating system section has been updated to include detailed coverage of
Windows Vista and equally thorough coverage of Apple OS X Leopard, and Linux (the
various distributions). These three operating systems are compared and contrasted. The sec-
tion on workgroup and enterprise operating systems has been updated to include the latest
systems including Windows Server 2008, Mac OS X Leopard Server, z/OS, and HP-UX.
Smartphone operating systems are presented. Embedded operating systems are also discussed
including Microsoft’s Sync, a popular feature on GM vehicles.

In the application software section, Software as a Service (SaaS) is introduced and dis-
cussed and examples are provided. Microsoft Office 2007 is covered thoroughly. Alternatives
to Office 2007 are also provided. Online productivity software is introduced and discussed,
including Google Docs, Zoho applications, Thinkfree, and Microsoft Office Live. A variety
of software licensing options is presented. Open source is provided as an alternative to popu-
lar software and many examples are cited.

Throughout the chapter, many new examples are cited including: The National Aquar-
ium’s use of Windows Vista, a lawyer’s use of Mac OS X, radio station KRUU’s use of Ubuntu
Linux, Ebay’s use of Solaris, the benefits of the software provided on RIM’s Blackberries to
workers at the U.S. Department of Agriculture, Blue Cross Blue Shield’s use of proprietary
software for claims management, use of Saa$S by “The Improv” for managing marketing and
ticket sales, and the use of Personal Information Management software by Greenfield online,
a Web survey company.

Chapter 3, Database Systems and Business Intelligence

The database chapter has been updated to include descriptions, screen shots, and examples
of the latest database technologies shaping the way people live and work. A new and inter-
esting vignette has been created to engage the student’s attention from the first page of the
chapter. New, thought-provoking boxes and cases have been created to help bring the chapter
material to life for the reader. The growth of digital information and the importance of
managing overwhelming amounts of data are discussed. The market leaders in database sys-
tems are introduced along with their market share information. After discussing traditional



database technologies, Database as a Service (Daa$) is introduced as a new form of database
management. New examples are provided for databases accessible on the Internet. The se-
mantic Web is discussed and its relationship to databases is explored. All of the high-quality,
still-relevant material from the eighth edition is maintained.

We have included many new examples throughout the chapter. These include a
Hollywood talent agency’s use of databases to store client information, and the city of
Albuquerque’s use of a database to provide citizens with information on water bill’s and usage.
We have also included an example of a database security breach at an Ivy League college, the
FBTI’s huge database of biometric data, and Wal-Mart’s medical database for use at its health
clinics. We mention Microsoft’s use of OneNote for presenting management training classes.
Other database examples include a New Delhi’s lighting manufacturer’s use of a DBMS,
Morphbank—a special-purpose database for scientific data and photographs, the phenom-
enal growth of data centers around the world, and databases used for medical records; We
also explore 1-800-Flowers use of a data warehouse for customer data, the Defense Acqui-
sition University’s use of a data warehouse for student records, and the use of data mining
to forecast terrorist behavior. We cover the use of data mining by MySpace for targeted
marketing, the use of predictive analysis by police to forecast crimes, the use of business
intelligence in the health industry, and the use of object-oriented databases by King County
Metro Transit system for routing buses.

Chapter 4 Telecommunications, the Internet, Intranets,
and Extranets

As with all other chapters, the opening vignette, Ethical and Societal Issues, Information
Systems at Work, and chapter-ending cases are all new. New, real-world examples are sprin-
kled throughout the chapter to maintain the reader’s interest and to demonstrate the actual
application of the topics being discussed. New end-of-chapter questions and exercises are
included.

The new opening vignette discuses how automobile manufacturer Lamborghini discov-
ered the benefits of employing the latest communications and collaboration technologies to
shrink the distances between its more than 100 dealerships scattered around the world.

Additional examples are offered of organizations using telecommunications and networks
to move ahead including Wal-Mart, Procter & Gamble, Aflac, BT, McKesson, SAP, Verizon,
and Boeing.

In the “An Overview of Telecommunications” section, near-field communication
(NFC), a very short-range wireless connectivity technology designed for cell phones and
credit cards, is discussed. Several pilot projects testing this technology with consumers are
discussed. A brief description of how Wi-Fi operates is given along with several examples of
where Wi-Fi is being used. The latest information is offered on 3G, 4G, and WiMAX com-
munications including mention of the joint effort between Sprint Nextel and Clearwire to
build the first nationwide WiMAX network. The coverage of VoIP is expanded and some of
the potential VoIP advantages as well as disadvantages are covered. Merrill Lynch’s imple-
mentation of VoIP to support its brokers around the world is discussed.

In the section on networks and distributed processing, Disneyland’s House of the Future
in Tomorrowland is offered as an example of an advanced home local area network. The
Miami-Dade Police Department consists of 3,000 officers and 1,500 civilians who serve and
protect more than two million citizens over a 2,100 square mile area. Their metropolitan
area network is discussed to illustrate the benefits of such technology. Jenny Craig’s (the
weight management company) use of a Wide Area Network to capture and send daily the
private information about its customers from some 500 locations in North America to its
headquarters in Carlsbad, CA is discussed. A new Information Systems @ Work special
feature discusses the use of telepresence to improve the operations at Dream Works. The
Ticketmaster reservation service is offered as an example of a centralized system. 7-Eleven is
offered as an example of a decentralized system. The concept of communications protocol is
discussed and several examples including ATM, Frame Relay, IEEE 802.3 (Ethernet), and
T-carrier system are identified.
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T-Mobile of Austria is provided as an example of an organization that operates a collection
of systems, hardware, and applications and that performs constant monitoring to detect
potential device failures or system bottlenecks before they can generate customer complaints
or service failures.

In the “Use and Functioning of the Internet” section, the latest information is presented
about the number and geographic dispersion of the users of the Internet. Also the current
status of the Next Generation Internet is discussed. Cell phone carriers who provide Internet
access for handsets or notebooks equipped with connect cards are discussed. Apple’s popular
iPhone' a combination mobile phone, widescreen iPod, and Internet access device to support
e-mail and Web browsing is covered. Table 4.4 has been added which shows the time required
to perform basic tasks using various Internet connections. A new Ethical and Societal Issues
special feature discusses Comcast’s controversial use of packet shaping to provide even levels
of service to all users.

In the World Wide Web section, Web 2.0 and the social Web are covered. Many of the
social networking sites such as YouTube, Flickr, Facebook, MySpace, Twitter, Jaiku, Digg,
del.icio.us, and Epinions are covered. There is a discussion of how powerful Web-delivered
applications such as Google Docs, Adobe Photoshop Express, Xcerion Web-based OS, and
Microsoft Maps have elevated the Web from an online library to a platform for computing.
There is a discussion of rich Internet applications, software that has the functionality and
complexity of traditional application software, but runs in a Web browser and does not
require local installation. There are new examples of companies using Web services. Amazon
has developed Amazon Web Services (AWS) to make the contents of its huge online catalog
available to other Web sites or software applications. Mitsubishi Motors of North America
uses Web services to link about 700 automotive dealers on the Internet.

The Internet and Web applications section provides expanded coverage of how search
engines work to determine which of the hundreds or thousands of Web pages associated with
a particular keyword are most useful. Search engine optimization is also covered. Video chat
that enables users to speak to each other face-to-face is also discussed. New information is
provided on career information and job searching. Video log and podcasting are covered.
Also discussed is Hewlett-Packard’s Halo videoconferencing system that makes it appear as
though you are speaking with a number of people across a table, though those people may
actually be located around the world.

Chapter 5, Electronic and Mobile Commerce and
Enterprise Systems

As with all other chapters, the opening vignette, Ethical and Societal Issues, Information
Systems at Work, and chapter-ending cases are all new. New, real-world examples are sprin-
kled throughout the chapter to maintain the reader’s interest and to demonstrate the actual
application of the topics being discussed. New end-of-chapter questions and exercises are
included.

In the introduction to electronic commerce, the latest statistics are provided about the
growth and size of B2B, B2C and C2C electronic commerce. New examples of companies
using various forms of e-commerce are presented including Covisint, Dell, and American
Eagle Outfitters. Various forms of e-Government are covered including G2C, G2B and G2G.
New data is also provided about the size and growth of M-commerece.

The section on electronic and mobile commerce applications is fully updated with new
material and examples of companies using electronic and mobile commerce to increase rev-
enue and reduce costs. Many new and innovative applications of m-commerce are discussed
including mobile banking, mobile price comparison, mobile advertising, and mobile
coupons. The technology infrastructure required section has been expanded to include a
discussion of the latest technologies used for both e-commerce and m-commerce. The Dun
& Bradstreet address verification service, the Oanda.com currency exchange rate service, and
the UPS shipment tracking service are discussed as examples of Web services. The limitations
of wireless devices and the use of Wireless Application Protocol and Wireless Markup Lan-
guage are discussed.



The section on electronic payment systems has been updated with new solutions as well
as solution providers. A table has been added to compare the various payment systems. Mak-
ing payments using cell phones like a credit card is also discussed.

The chapter has also been greatly revised to put a much greater emphasis on ERP systems
and less on traditional transaction processing systems. Much of the discussion of traditional
transaction processing systems has been reduced and/or placed in simple lists.

A section has been added that discusses the use of transaction processing systems by SMBs
and identifies a number of software packages available that provide integrated transaction
processing system solutions for SMBs. The use of a software package to provide an integrated
set of transaction processing systems by the city of Lexington, Kentucky is mentioned.

The material on ERP and CRM has been updated with new material and examples. For
example, the implementation of an ERP system by Gujarat Reclaim and Rubber Products,
Amgen, BNSF Railway Company and the resulting benefits are discussed.

A new section has been added that covers the use of ERP by SMBs and highlights the
special needs of those firms. Several open source ERP solutions, frequently preferred by
SMBs, are identified. The adoption of ERP systems at SMBs Cedarlane, Vertex Distribution,
Prevention Partners, Inc., and Galenicum is discussed. The 15 top-rated ERP and CRM
packages for both large organizations and SMBs are presented.

Chapter 6, Information and Decision Support Systems

All boxes, cases, and the opening vignette are new to this edition. We have added a new
learning objective about the importance of special-purpose systems. This chapter includes
many new examples of how managers and decision makers can use information and decision
support systems to achieve personal and corporate goals. The section on problem solving and
decision making has new examples. We emphasize that many of the information and decision
support topics discussed in the chapter can be built into some ERP systems, discussed in
Chapter 5.

We have added a new section on the benefits of information and decision support systems
at the end of the material on decision making and problem solving. This new section inves-
tigates the performance and costs of these systems and how they can benefit individuals,
groups, and organizations by helping them make better decisions, solve and implement
problems, and achieve their goals. We have also included new examples, including how
British Airways used the problem-solving approach to address flight delays.

The section on MIS has new examples and references throughout, including many in
2008. We have included how companies and local governments have used software tools to
help them in developing effective MIS reporting systems. In the section on demand reports,
there are new examples and references about how people can get medical records from the
Internet. The section on exception reports has a new example of the use of mashups to get
reports from different data sources. This section also includes a new example of the use of
texting as a way to deliver exception reports. The Financial MIS section has new examples
and material. We have shown how the Internet has been used to make small, micro loans
using social-networking sites, such as Facebook. We have also investigated how financial
companies have used corporate news to help them make trading decisions. The section on
manufacturing MIS has also been updated. We have included examples that show how com-
panies, such as Toyota, continue to use JIT inventory control techniques. The material on
marketing MIS has been updated with new material on the use of video advertising and
social-networking sites to promote new products and services. This section also includes new
material on how the Internet is being used to auction radio ads. The material on the human
resource (HR) MIS has also been updated with new material on just-in-time talent and the
use of supply chain techniques in the HR area.

The use of digital dashboards and business activity monitoring continues to be stressed
in the section on decision support systems, along with new examples and references. The
section on optimization includes new examples, showing the huge cost savings of the tech-
nique. The use of data warehousing, data marts, and data mining, first introduced in Chapter
3, has been stressed in this chapter. New corporate examples of the use of data warehousing,
data marts, and data mining that can be used to provide information and decision support
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have been placed throughout the section. The use of mashups to integrate data from different
sources into a data-driven DSS has been included.

This chapter continues to stress group support systems. We discuss some additional fea-
tures of groupware, including group monitoring, idea collection, and idea organizing and
voting features. New examples and approaches have been explored, including the use of the
Web to deliver group support. We have modified the section on parallel communication to
include the use of unified communication in group decision making.

To keep the chapter length reasonable, we have trimmed a number of the sections. We
have deleted the section on developing effective reports and moved some of the material into
other sections. The material on the characteristics of a management information system has
been summarized in a table. The characteristics of a decision support system and those of an
executive support system have also been put in new tables.

Chapter 7, Knowledge Management and Specialized
Information Systems

We have updated all material in this chapter and added many new and exciting examples
and references. The overall purpose of this chapter is to cover knowledge management and
specialized business information systems, including artificial intelligence, expert systems, and
many other specialized systems. These systems are substantially different from more tradi-
tional information and decision support systems, and while they are not used to the same
extent as more traditional information systems, they still have an important place in business.

As with the last edition, the section on knowledge management continues to be a natural
extension of the material in Chapter 6 on information and decision support systems and leads
to a discussion of some of the special-purpose systems discussed in the chapter, including
expert systems and knowledge bases. This chapter contains many new examples and refer-
ences. We have new material on the importance of knowledge management for Tata, a large
Indian company that uses it to retain and use knowledge from retiring employees. The
Aecrospace and Defense (A&D) organization also uses knowledge management to keep
knowledge in its organization. This chapter shows how Pratt & Whitney uses knowledge
management systems to help it deliver information and knowledge about its jet engine parts
to the company and airlines, including Delta and United. We highlight the importance of
the knowledge manager and the chief knowledge officer with new references and a new quote.
The material on knowledge management includes new examples of communities of practice
(COP). A group of people from the International Conference on Knowledge Management
in Nuclear Facilities has a COP to investigate the use of knowledge management systems in
the development and control of nuclear facilities. We also have numerous new examples on
how organizations can obtain, store, share, and use knowledge. The University of South
Carolina, for example, has joined with Collexis to develop and deliver new knowledge man-
agement software, based on Collexis’s Knowledge Discovery Platform. We have referenced
a survey that estimates that American companies have paid about $70 billion on knowledge
management technology in 2007. New material and examples have been included in the
section on the technology to support knowledge management. This section contains infor-
mation on research into the use and effectiveness of knowledge management.

The other topics discussed in this chapter also contain numerous new examples and
references in robotics, vision systems, expert systems, virtual reality, and a variety of other
special-purpose systems. New robotics examples include research done at the Robot Learning
Laboratory at Carnegie Mellon University, robots by iRobot, medical uses of robots, and
robots in the military. New examples of voice recognition have been included. New com-
mercial and military examples of expert systems have also been included. We have updated
the information on expert systems tools and products. New material on computer vision has
been included. One expert believes that in 10 years computer vision systems may be able to
recognize certain levels of emotions, expressions, gestures, and behaviors, all through vision.
The section on virtual reality has many new examples and references. We have added a new
section on business applications to reflect the increased use of virtual reality by businesses of
all types and sizes. Kimberly-Clark Corporation has developed a virtual reality system to view
store aisles carrying its products. Boeing uses virtual reality to help it design and manufacture



airplane parts and new planes, including the 787 Dreamliner. Clothing and fashion compa-
nies, such as Neiman Marcus and Saks Fifth Avenue, are using virtual reality on the Internet
to display and promote new products and fashions.

The section on other specialized systems also has new material, examples, and references.
The U.S. Defense Advanced Research Projects Agency (DARPA) and other organizations
are exploring mechanical computers that are energy efficient and can stand up to harsh en-
vironments. We have included information on Segway and 3VR Security that performs a
video-face recognition test to identify people from pictures or images. Ford Motor Company
and Microsoft have developed a voice-activated system called Sync that can play music, make
phones calls, and more from voice commands. The Advanced Warning System by Mobileye
warns drivers to keep a safe distance from other vehicles and drivers. The Surface from Mi-
crosoft is a touch-screen computer that uses a glass-top display. Microsoft’s Smart Personal
Objects Technology (SPOT) allows small devices to transmit data and messages over the air.
We also discuss that manufacturing is being done with inkjet printers to allow computers to
“print” 3-D parts. More information has been included on RFID technology. Wearable
computers used to monitor inventory levels and perform other functions have been intro-
duced. We have also included new references in the material on game theory and informatics.

We have reduced the chapter length in a number of areas. Table 7.1 on additional
knowledge management resources has been deleted. Some of the introductory Al material
has been shortened. The material on expert systems development has been deleted to trim
chapter length. Much of this material is covered in Chapter 8 on systems development.

Chapter 8, Systems Development

This chapter has new material, examples, and references. In addition, the end-of-chapter
material has been completely updated with new questions and exercises. As with other edi-
tions, all boxes and cases are new to this edition.

This chapter has a new emphasis on entrepreneurs and small business owners. The systems
development skills and techniques discussed in this chapter can help people launch their own
businesses. When Marc Mallow couldn’t find off-the-shelf software to schedule workers, he
took a few years to develop his own software. The software he created became the core of a
company he founded, located in New York. We also have new material and examples on the
use of systems development for nonprofit organizations.

We have placed increased emphasis on long-range planning in systems development
projects. It can result in getting the most from a systems development effort. It can also help
make sure that IS goals are aligned with corporate goals. Hess Corporation, a large energy
company with over 1,000 retail gasoline stations, used long-range planning to determine
what computer equipment it needed and the IS personnel needed to run it.

There are new examples in the section on IS planning and aligning corporate and IS goals.
Procter & Gamble (P&G), for example, uses ROI to measure the success of its projects and
systems development efforts. Providing outstanding service is another important corporate
goal. Coca-Cola Enterprises, which is Coca Cola’s largest bottler and distributor, decided to
use online services from Microsoft and SharePoint to speed its systems development process.

New examples of outsourcing are discussed. IBM, for example, has consultants located
in offices around the world. In India, IBM has increased its employees from less than 10,000
people to more than 30,000. We have also included information on the scope of outsourcing,
including hardware maintenance and management, software development, database systems,
networks and telecommunications, Internet and Intranet operations, hiring and staffing, and
the development of procedures and rules regarding information systems. Small and medium-
sized firms are also using outsourcing to cut costs and get needed technical expertise that
would be difficult to afford with in-house personnel. Millennium Partners Sports Club
Management, for example, used Center Beam to outsource many of its IS functions, includ-
ing its helpdesk operations. The Boston-based company plans to spend about $30,000 a
month on outsourcing services, which it estimates to be less than it would have to pay in
salaries for additional employees. The market for outsourcing services for small and medium-
sized firms is expected to increase by 15 percent annually through 2010 and beyond.
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The section discussing on-demand computing has new material and examples. Amazon,
the large online retailer of books and other products, will offer on-demand computing to
individuals and other companies of all sizes, allowing them to use Amazon’s computer ex-
pertise and database capacity. Individuals and companies will only pay for the computer
services they use.

We have stressed the need for cooperation and collaboration with the systems investiga-
tion team. The systems investigation team can be diverse, with members located around the
world. Cooperation and collaboration are keys to successful investigation teams.

The section on design includes new material and examples. In the introductory material,
we stress that system development should take advantage of the latest developments in tech-
nology. Many companies, for example, are looking into cloud computing, where applications
are run on the Internet instead of being developed and run within the company or organi-
zation. Cloud computing is allowing individuals, like racecar driving instructor Tom Dyer,
to do work while traveling or in a car. We also discuss that developing Web applications will
become more important in the future. Microsoft’s Live Mesh, for example, allows systems
developers to seamlessly coordinate data among different devices and provide data backup
on the Internet. Designing new systems to reduce total costs is also discussed.

We have a new section on environmental design, also called green design, that involves
systems development efforts that slash power consumption, take less physical space, and result
in systems that can be disposed in a way that doesn’t negatively impact the environment. A
Computerworld survey revealed that over 80 percent of IS managers considered energy effi-
ciency when selecting new computer equipment. The Environmental Protection Agency
(EPA) estimates that a 10 percent cut in data center electricity usage would be enough to
power about a million U.S. homes every year. This new section discusses the companies that
are developing products and services to help save energy. UPS developed its own software to
reduce the miles its 90,000 trucks and other vehicles drive by routing them more efficiently.
The new software helped UPS cut 30 million miles per year, slash fuel costs, and reduce
carbon emissions by over 30,000 metric tons. This section also shows how companies are
developing systems to dispose of old equipment. Hewlett-Packard and Dell Computer have
developed procedures and machines to dispose of old computers and computer equipment
in environmentally friendly ways. Old computers and computer equipment are fed into
machines that disintegrate them into small pieces and sort them into materials that can be
reused. The process is often called green death. One study estimates that more than 130,000
PCs in the U.S. are thrown out every day. The U.S. government is also involved in environ-
mental design. It has a plan to require federal agencies to purchase energy-efficient computer
systems and equipment. The plan would require federal agencies to use the Electronic Product
Environmental Assessment Tool (EPEAT) to analyze the energy usage of new systems. The
U.S. Department of Energy rates products with the Energy Star designation to help people
select products that save energy.

The material on systems implementation has been updated to include new references,
material, and examples. The section on hardware acquisition has new material and examples,
including material on hardware virtualization. Tellabs, for example, acquired virtualized Dell
PowerEdge Servers for its operations to consolidate its hardware, increase utilization, and
save space. The software acquisition section has new material on software as a service (SaaS).
The Humane Society of the United States used Saa$ to obtain a secure system to receive
credit-card contributions from donors. We also stress the importance of software acquisition.
Companies like Google are delivering word processing, spreadsheet programs, and other
office suite packages over the Internet. Allstate Insurance decided to develop a new software
program, called Next Gen, to speed claims processing and reinforce its “You’re in good hands”
slogan. The company is expected to spend over $100 million on the new software. The
material on database acquisition includes the use of open-source databases. In addition, we
have discussed that virtual databases and database as a service (DaaS) are also popular ways
to acquire database capabilities. XM Radio, Bank of America, and Southwest Airlines, for
example, use the Daa$ approach to manage many of their database operations from the
Internet. We've also updated the material on user preparation. When a new operating system
or application software package is implemented, user training is essential. In some cases,



companies decide not to install the latest software because the amount of time and money
needed to train employees is too much. In one survey, over 70 percent of the respondents
indicated that they were in no hurry to install a new operating system. Additional user training
was a factor in delaying the installation of the new operating system. In the section on site
preparation, we stress that developing IS sites today requires energy efficiency. We begin the
section on testing by describing what can go wrong without adequate testing. A $13 million
systems development effort to build a vehicle title and registration system, for example, had
to be shut down because inaccurate data led to vehicles being pulled over or stopped by
mistake.

The section on maintenance and review contains updated material on a variety of topics.
In the systems review section, we discuss that a review can result in halting a new system
while it is being built because of problems. The section on systems review also stresses how
problems with an existing system can trigger new systems development. The Section on
systems maintenance also contains new examples.

Chapter 9, The Personal and Social Effects of Computers

As with all other chapters, the opening vignette, Ethical and Societal Issues, Information
Systems at Work, and chapter ending Cases are all new. New, real-world examples are sprin-
kled throughout the chapter to maintain the reader’s interest and to demonstrate the actual
application of the topics being discussed. New end-of-chapter questions and exercises are
included.

The new opening vignette discusses how managing the largest online banking service and
marketplace makes eBay a huge target for online hackers and fraudsters. The vignette goes
on to outline many of the security measures and tools eBay uses to combat these threats.

Additional material is added on spam filters and a list of the most highly rated filters is
given. In addition, it is mentioned that there is a potential problem using spam filters in that
some require that first time e-mailers be verified else their e-mails will be rejected. Image-
based spam is also covered.

In the section on computer-related mistakes, several new examples of waste are provided
including Moody’s Corporation, NASA, Nippon Airlines, United Airlines, and Wells Fargo.
The mistake by Moody’s was especially damaging and resulted in the firm’s stock price
dropping over 20 percent.

In the section on preventing computer waste and mistakes, the need for proper user
training is illustrated with an example of the Maryland Department of Transportation
preparing its users to use new business intelligence software. The Société Générale scandal
in France is provided as a classic example of an individual employee circumventing internal
policies and procedures. A low-level trader on the arbitrage desk at the French bank created
a series of fraudulent and unauthorized investment transactions that built a $72 billion po-
sition in European stock index futures. Tokyo Electron, a global supplier of semiconductor
production equipment, is offered as an excellent example of a firm thoroughly reviewing its
policies and procedures.

In the section on computer crime, the point is made that even good IS policies might
not be able to predict or prevent computer crime. Five new examples of hackers causing
problems at Citibank, the Chilean government, MS Health, a Pennsylvania school district,
and on-line brokers E-Trade and Schwab. Results of the 2007 FBI Internet Crime Report
are summarized showing that 206,844 complaints of crime were perpetrated over the Internet
during 2007 with a dollar value of $240 million in losses. Results of the 2007 Computer
Crime and Survey are also highlighted.

In the “Computer as a Tool to Commit Crime” section, the growing problem of cyber-
terrorism is discussed. The International Multilateral Partnership Against Cyber Terrorism
(IMPACT) is identified as a global public and privately supported initiative to counteract
this threat. Examples of cyberterrorism against the small Baltic nation of Estonia and against
the CNN news network are given. A new section on Internet gambling has been added. The
point is made that although Internet gambling is legal in more than 70 countries, the legality
of these online activities is far from clear in the U.S. The Internet Wire Act of 1961 and the
Unlawful Internet Gambling Enforcement Act of 2006 along with various laws passed by
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the individual states make this a murky area indeed. CBSSports.com and Facebook are given
as examples of orgaizations that were investigated briefly by the FBI for collaborating to make
it easier for Facebook users to fill out brackets for the NCAA 2008 Basketball Tournament.

The “Computer as the Object of Crime” section discusses how some criminals have
started phony VoIP phone companies and sold subscriptions for services to unsuspecting
customers. Instead of establishing their own network, the criminals hack into the computers
that route calls over the networks of legitimate VoIP providers and use their networks to
carry its customers’ calls. The latest data is provided about the growth and spread of malware
and several of the most current viruses are identified. New examples are provided of malware
causing harm and destruction. Information has been added about the use of a rootkit, a set
of programs that enable its user to gain administrator level access to a computer or network.
Once installed, the attacker can gain full control of the system and even obscure the presence
of the rootkit from legitimate system administrators. The highest rated antivirus software for
2007 is identified. It is mentioned that tests have shown that antivirus scans run significantly
faster on computers with regularly defragmented files and free space reducing the time to do
a complete scan by 18 to 58 minutes. A new section has been added that covers spyware—
what it is, how you get it on your computer and precautions to take to avoid spyware. Many
new examples are provided of organizations that have lost valuable data by careless handling
of laptop computers. Suggestions are offered on how to reduce the number of these inci-
dences. The safe disposal of computers, which can be a risk because of toxic chemicals released
at landfills and the possibility that sensitive information that may be obtained by trash divers,
is discussed. The use of disk-wiping software utilities that overwrite all sectors of your disk
drive making all data unrecoverable is recommended. A definition has been added of copy-
right and patent to introduce the material on software piracy. New examples are offered of
companies getting into trouble over software piracy. Also discussed is Operation Copycat,
an ongoing undercover investigation into warez groups, which are online organizations en-
gaged in the illegal uploading, copying, and distribution of copyrighted works such as music,
movies, games, and software, often even before they are released to the public. Examples of
patent infringement involving Acer, Apple, Dell, Hewlett-Packard, Fujitsu, Firestar Soft-
ware, and DataTern are identified. A new Ethical and Societal Issues special feature discusses
international cyber espionage. A number of victims are identified as well as the tools most
frequently used by spies.

The “Preventing Computer Related Crime” section discusses the Terrorist Finance
Tracking Program, which relies on data in international money transfers from the Society
for Worldwide Interbank Financial Telecommunications. The goal of the program was to
track and combat terrorist financing. The program was credited with helping to capture at
least two terrorists; however, revelation of the secret program’s existence stirred up contro-
versy and rendered the program ineffective. Mechanisms to reduce computer crime are
discussed such as fingerprint authentication devices that provide security in the PC environ-
ment by using fingerprint recognition instead of passwords. Also the JetFlash 210 Fingerprint
USB Flash Drive requires users to swipe their fingerprints and match them to one of up to
10 trusted users to access the data. The data on the flash drive can also be encrypted for
further protection. New material is presented on the use of security dashboard software to
provide a comprehensive display on a single computer screen of all the vital data related to
an organization’s security defenses including threats, exposures, policy compliance and in-
cident alerts. Associated Newspapers is provided as an example of an organization that has
implemented a successful security dashboard. Several attempts by the U.S. Congress to limit
children’s exposure to online pornography including the Communications Decency Act, the
Child Online Protection Act, and the Children’s Internet Protection Act are discussed.

The Privacy Issues section has been updated and includes the latest information on com-
puter monitoring of employees and others. Issues associated with Instant Messaging and
privacy, personal sensing devices such as RFID chips, and social networking are discussed.
A new Information Systems @ Work special feature discusses the issues associated with con-
trolling the privacy of Finland’s largest information system.



WHAT WE HAVE RETAINED FROM THE FOURTH
EDITION

The fifth edition builds on what has worked well in the past; it retains the focus on IS
p
principles and strives to be the most current text on the market.

Opverall principle. This book continues to stress a single,-all-encompassing theme:
The right information, if it is delivered to the right person, in the right fashion, and
at the right time, can improve and ensure organizational effectiveness and efficiency.

Information systems principles. Information system principles summarize key con-
cepts that every student should know. This important feature is a convenient
summary of key ideas presented at the start of each chapter.

Global perspective. The global aspects of information systems is a major theme.

Learning objectives linked to principles. Carefully crafted learning objectives are
included with every chapter. The learning objectives are linked to the Information
Systems principles and reflect what a student should be able to accomplish after
completing a chapter.

Opening vignettes emphasize international aspects. All of the chapter-opening
vignettes raise actual issues from foreign-based or multinational companies.

‘Why Learn About features. Each chapter has a “Why Learn About” section at the
beginning of the chapter to pique student interest. The section sets the stage for stu-
dents by briefly describing the importance of the chapter’s material to the students-
whatever their chosen field.

Information Systems @ Work special interest boxes. Each chapter has an entirely
new “Information Systems @ Work” box that shows how information systems are
used in a variety of business career areas.

Ethical and Societal Issues special interest boxes. Each chapter includes a new
“Ethical and Societal Issues” box that presents a timely look at the ethical challenges
and the societal impact of information systems

Current examples, boxes, cases, and references. As we have in each edition, we take
great pride in presenting the most recent examples, boxes, cases, and references
throughout the text. Some of these were developed at the last possible moment,
literally weeks before the book went into publication. Information on new hard-
ware and software, the latest operating systems, mobile commerce, the Internet,
electronic commerce, ethical and societal issues, and many other current develop-
ments can be found throughout the text. Our adopters have come to expect the best
and most recent material. We have done everything we can to meet or exceed these
expectations.

Summary linked to principles. Each chapter includes a detailed summary with each
section of the summary tied to an associated information system principle.

Self-assessment tests. This popular feature helps students review and test their un-
derstanding of key chapter concepts.

Career exercises. End-of-chapter career exercises ask students to research how a topic
discussed in the chapter relates to a business area of their choice. Students are en-
couraged to use the Internet, the college library, or interviews to collect information
about business careers.
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* End-of-chapter cases. Two new end-of-chapter cases provide a wealth of practical
information for students and instructors. Each case explores a chapter concept of
problem that a real-world company or organization has faced. The cases can be
assigned as individual homework exercises or serve as a basis for class discussion.

* Integrated, comprehensive, Web case. At the end of every chapter, we have included
an integrated and comprehensive case that runs throughout the text. The case follows
the activities of two employees of the fictitious Whitmann Price Consulting firm as
they are challenged to complete various IS-related projects. Each case has activities
related to the material in the chapter in which it is presented.

STUDENT RESOURCES

Student Online Companion Web Site

We have created an exciting online companion, password-protected for students to use as
they work through the Fourth Edition. At the beginning of this text is a key code that provides
full access to a robust Web site, located at www.cengage.com/mis/stairreynolds. This Web
resource includes the following features:

* PowerPoint slides
Direct access is offered to the book’s PowerPoint presentations that cover the key
points from each chapter. These presentations are a useful study tool.

e (Classic cases
A frequent request from adopters is that they’d like a broader selection of cases to
choose from. To meet this need, a set of over 85 cases from the fifth, sixth, and
seventh editions of the text are included here. These are the authors’” choices of the
“best cases” from these editions and span a broad range of companies and industries.

* Links to useful Web sites
Chapters in Fundamentals of Information Systems, Fifth Edition reference many in-
teresting Web sites. This resource takes you to links you can follow directly to the
home pages of those sites so that you can explore them. There are additional links
to Web sites that the authors, Ralph Stair and George Reynolds, think you would
be interested in checking out.

* Hands-on activities
Use these hands-on activities to test your comprehension of IS topics and enhance
your skills using Microsoft® Office applications and the Internet. Using these links,
you can access three critical-thinking exercises per chapter; each activity asks you to
work with an Office tool or do some research on the Internet.

e Test yourself on IS

This tool allows you to access 20 multiple-choice questions for each chapter; test
yourselfand then submityouranswers. You will immediately find out what questions
you got right and what you got wrong. For each question that you answer incorrectly,
you are given the correct answer and the page in your text where that information
is covered. Special testing software randomly compiles 20 questions from a database
of 50 questions, so you can quiz yourself multiple times on a given chapter and get
some new questions each time.

*  Glossary of key terms
The glossary of key terms from the text is available to search.

*  Online readings
This feature provides you access to a computer database, which contains articles
relating to hot topics in Information Systems.


www.cengage.com/mis/stairreynolds

INSTRUCTOR RESOURCES

The teaching tools that accompany this text offer many options for enhancing a course. As
always, we are committed to providing one of the best teaching resource packages available
in this market.

Instructor’s Manual

An all-new Instructor’s Manual provides valuable chapter overviews; highlights key principles
and critical concepts; offers sample syllabi, learning objectives, and discussion topics; and
features possible essay topics, further readings and cases, and solutions to all of the end-of-
chapter questions and problems, as well as suggestions for conducting the team activities.
Additional end-of-chapter questions are also included. As always, we are committed to pro-
viding the best teaching resource packages available in this market.

Sample Syllabus

A sample syllabus with sample course outlines is provided to make planning your course that
much easier.

Solutions

Solutions to all end-of-chapter material are provided in a separate document for your
convenience.

Test Bank and Test Generator

ExamView® is a powerful objective-based test generator that enables instructors to create
paper-, LAN- or Web-based tests from test banks designed specifically for their Course
Technology text. Instructors can utilize the ultra-efficient QuickTest Wizard to create tests
in less than five minutes by taking advantage of Course Technology’s question banks or
customizing their own exams from scratch. Page references for all questions are provided so
you can cross- reference test results with the book.

PowerPoint Presentations

A set of impressive Microsoft PowerPoint slides is available for each chapter. These slides are
included to serve as a teaching aid for classroom presentation, to make available to students
on the network for chapter review, or to be printed for classroom distribution. Our presen-
tations help students focus on the main topics of each chapter, take better notes, and prepare
for examinations. Instructors can also add their own slides for additional topics they introduce
to the class.

Figure Files

Figure files allow instructors to create their own presentations using figures taken directly
from the text.

DISTANCE LEARNING

Course Technology, the premiere innovator in management information systems publishing,
is proud to present online courses in WebCT and Blackboard.
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e Blackboard and WebCT Level 1 Online Content. If you use Blackboard or
WebCT, the test bank for this textbook is available at no cost in a simple, ready-to-
use format. Go to www.cengage.com/mis/stairreynolds and search for this textbook to
download the test bank.

e Blackboard and WebCT Level 2 Online Content. Blackboard 5.0 and 6.0 as well
as Level 2 and WebCT Level 2 courses are also available for Fundamental of Infor-
mation Systems, Fourth Edition. Level 2 offers course management and access to a
Web site that is fully populated with content for this book.

For more information on how to bring distance learning to your course, instructors should
contact their Course Technology sales representative.
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Chapter 1 An Introduction to Information Systems in Organizations



The value of information is directly linked
tohow it helps decision makers achieve the
organization’s goals.

Knowing the potential impact of informa-
tion systems and having the ability to put
this knowledge to work can resultin a suc-
cessful personal career and organizations
that reach their goals.

System users, business managers, and in-
formation systems professionals must
work together to build a successful infor-
mation system.

The use of information systems to add val-
ue to the organization can also give an or-
ganization a competitive advantage.

Cooperation between business managers
and IS personnelis the key to unlocking the
potential of any new or modified system.

LEARNING OBJECTIVES

Distinguish data frominformation and describe
the characteristics used to evaluate the value
of data.

Identify the basic types of business information

systems and discuss who uses them, how
they are used, and what kinds of benefits they
deliver.

Identify the major steps of the systems devel-
opment process and state the goal of each.

|dentify the value-added processes in the sup-
ply chain and describe the role of information
systems within them.

Identify some of the strategies employed to
lower costs or improve service.

Define the term competitive advantageand dis-
cuss how organizations are using information

systems to gain such an advantage.

Define the types of roles, functions, and careers
available in information systems.
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) Information Systems in the Global Economy JEGgGEGEGEGEGEGEGEGEEE

Fossil, United States

Computer-based Information Systems Support Best Business
Practices

High-quality, up-to-date, well-maintained computer-based information systems are at the
heart of today’s most successful global corporations. For a business to succeed globally, it
must be able to provide the right information to the right people in the organization at the
right time, even if those people are located around the world. Increasingly, this means that
decision-makers can view the state of every aspect of the business in real time. For exam-
ple, an executive in Paris can use an information system to see that a company product
was purchased from a retailer in San Francisco three minutes ago. If a company’s infor-
mation system is not efficient and effective, the company will lose market share to a
competitor with a better information system. For a deeper understanding of how infor-
mation systems are used in business, consider Fossil.

You are probably familiar with the Fossil brand. Fossil is well known for its watches,
handbags, jewelry, and fashion accessories that are sold in numerous retail and depart-
ment stores around the world. Fossil was founded in 1984 when it set up wholesale
distribution of its products to department stores in North America, Asia, and Europe. The
company quickly grew and began manufacturing products for other brands such as
Burberry, Diesel, DKNY, and Emporio Armani. As Fossil grew, the information it managed
expanded until it threatened to be unmanageable, so Fossil invested in a corporate-wide
information system developed by SAP Corporation and designed for apparel wholesale
companies. The SAP information system efficiently stored all of Fossil’s business informa-
tion, and organized it so that it assisted Fossil management with the tough business
decisions they needed to make.

An information system’s ability to organize information so that it provides fuel for
smart business decisions is the real value of computer-based information systems. SAP,
IBM, Oracle, and other computer-based information systems developers do much more
than provide hardware systems and databases. The systems they install are governed by
software that implements best business practices. These systems assist managers in de-
signing the best business solutions, which is why selecting the right computer-based
information system is crucial to a company’s success.

Using the SAP information system to manage its business, Fossil continued to prosper.
Fossil linked its information system to those of its customers such as Wal-Mart and Macy’s
to automate the task of fulfilling orders. Fossil was one of the first companies to launch
an online store on the Web, and managed its evolution from a wholesale business to a retail
business. Another information system was developed for Web sales that worked with its
core SAP corporate-wide information system.

More recently, Fossil began experimenting by opening its own retail stores, which
have now blossomed into hundreds of Fossil stores across the United States and in fifteen
other countries. However, because managing a retail store is different from managing a
wholesale company, Fossil turned again to SAP and IBM to design additional information
systems that would service its retail needs. Since Fossil’s retail and wholesale operations
share production warehousing and shipping, the retail information system is designed to
be integrated with its wholesale information system.

Fossil’s information systems are all integrated, connecting to one central database.
Using these information systems, Fossil can quickly react to market demands. For
example, if Fossil sees that a particular style of watch is selling well at its retail store in
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Why Learn About

Information

Systems in

Organizations?

information system (IS)

A set of interrelated components
that collect, manipulate, store, and
disseminate data and information
and provide a feedback mechanism
to meet an objective.

Information systems are
everywhere. An air traveler checks
in for a flight using a kiosk, which
sends the check-in information to a
network to verify the traveler’s
reservation and flight information.
The terminal processes the
information and prints a boarding
pass, speeding airport check-in
times.

(Source: Courtesy of Joshua Lott/
Bloomberg News/Landov.)

London, it can quickly ship more of that style to department stores operating in the same
area. Fossil credits its information systems for simplifying its business infrastructure and
supporting consistent best practices across its expanding global business.

As you read this chapter, consider the following:

® How might the information systems such as those used at Fossil make use of the
various components of a computer-based information system: hardware, software,
databases, telecommunications, people, and procedures?

® How do computer-based information systems like Fossil’s help businesses implement
best practices?

Information systems are used in almost every imaginable profession. Sales repre-
sentatives use information systems to advertise products, communicate with cus-
tomers, and analyze sales trends. Managers use them to make multimillion-dollar
decisions, such as whether to build a manufacturing plant or research a cancer drug.
Financial planners use information systems to advise their clients to help them save
for their children’s education and retirement. From a small music store to huge
multinational companies, businesses of all sizes could not survive without informa-
tion systems to perform accounting and finance operations. Regardless of your
college major or chosen career, information systems are indispensable tools to help
you achieve your career goals. Learning about information systems can help you land
your first job, earn promotions, and advance your career.

Why learn about information systems in organizations? What is in it for you?
Learning about information systems will help you achieve your goals. Let’s get
started by exploring the basics of information systems.

People and organizations use information everyday. Many retail chains, for example, collect
data from their stores to help them stock what customers want and to reduce costs. The
components that are used are often called an information system. An information system
(IS) is a set of interrelated components that collect, manipulate, store, and disseminate data
and information and provide a feedback mechanism to meet an objective. It is the feedback
mechanism that helps organizations achieve their goals, such as increasing profits or improv-
ing customer service. Businesses can use information systems to increase revenues and reduce

costs. This book emphasizes the benefits of an information system, including speed, accuracy,
and reduced costs.

We interact with information
systems every day, both person-
ally and professionally. We use
automated teller machines at
banks, access information over
the Internet, select information
from kiosks with touch screens,
and let checkout clerks scan our
purchases using bar codes and
scanners. Major Fortune 500
companies can spend more than
$1 billion per year on informa-
tion systems. Knowing the po-
tential of information systems and putting this knowledge to work can result in a successful
career and organizations that reach their goals.
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INFORMATION CONCEPTS

Information is a central concept of this book. The term is used in the title of the book, in
this section, and in almost every chapter. To be an effective manager in any area of business,
you need to understand that information is one of an organization’s most valuable resources.
This term, however, is often confused with daza.

Data, Information, and Knowledge

Data consists of raw facts, such as an employee number, number of hours worked in a week, data

inventory part numbers, or sales orders." As shown in Table 1.1, several types of data can Raw facts, such as an employee

represent these facts. When facts are arranged in a meaningful manner, they become infor- number, number of hours worked in
. . . . . .. a week, inventory part numbers, or

mation. Information is a collection of facts organized so that they have additional value cales orders

beyond the value of the facts themselves.? For example, sales managers might find that

knowing the total monthly sales suits their purpose more (i.e., is more valuable) than knowing information

the number of sales for each sales representative. Providing information to customers can A collection of facts organized in
such a way that they have additional
value beyond the value of the facts
themselves.

also help companies increase revenues and profits. According to Frederick Smith, chairman
and president of FedEx, “Information about the package is as important as the package
itself... We care a lot about what’s inside the box, but the ability to track and trace shipments
and therefore manage inventory in motion revolutionized logistics.”® FedEx is a worldwide
leader in shipping packages and products around the world. Increasingly, information gen-
erated by FedEx and other organizations is being placed on the Internet. In addition, many
universities are now placing course information and content on the Internet. Using the Open
Course Ware program, the Massachusetts Institute of Technology (MIT) places class notes
and contents on the Internet for more than 1,500 of its courses.

Alphanumeric data Numbers, letters, and other characters
Image data Graphic images and pictures

Audio data Sound, noise, or tones w

Video data Moving images or pictures Types of Data

Data represents real-world things. Hospitals and healthcare organizations, for example,
maintain patient medical data, which represents actual patients with specific health situations.
In many cases, hospitals and healthcare organizations are converting data to electronic form.
Some have developed electronic records management (ERM) systems to store, organize, and
control important data. However, data—simply raw facts—has little value beyond its exis-
tence. For example, consider data as pieces of railroad track in a model railroad kit. Each
piece of track has little value beyond its inherent value as a single object. However, if you
define a relationship among the pieces of the track, they will gain value. By arranging the
pieces in a certain way, a railroad layout begins to emerge (see Figure 1.1a, top). Data and
information work the same way. Rules and relationships can be set up to organize data into
useful, valuable information.

The type of information created depends on the relationships defined among existing
data. For example, you could rearrange the pieces of track to form different layouts. Adding
new or different data means you can redefine relationships and create new information. For
instance, adding new pieces to the track can greatly increase the value—in this case, variety
and fun—of the final product. You can now create a more elaborate railroad layout (see
Figure 1.1b, bottom). Likewise, a sales manager could add specific product data to his sales
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performed to achieve a defined
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The awareness and understanding
of a set of information and ways that
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support a specific task or reach a
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The Process of Transforming
Data into Information

(a)

(b)

data to create monthly sales information organized by product line. The manager could use
this information to determine which product lines are the most popular and profitable.

Turning data into information is a process, or a set of logically related tasks performed
to achieve a defined outcome. The process of defining relationships among data to create
useful information requires knowledge. Knowledge is the awareness and understanding of a
set of information and the ways that information can be made useful to support a specific
task or reach a decision. Having knowledge means understanding relationships in informa-
tion. Part of the knowledge you need to build a railroad layout, for instance, is the
understanding of how much space you have for the layout, how many trains will run on the
track, and how fast they will travel. Selecting or rejecting facts according to their relevancy
to particular tasks is based on the knowledge used in the process of converting data into
information. Therefore, you can also think of information as data made more useful through
the application of knowledge. Knowledge workers (KWs) are people who create, use, and
disseminate knowledge, and are usually professionals in science, engineering, business, and
other areas. A knowledge management system (KMS) is an organized collection of people,
procedures, software, databases, and devices used to create, store, and use the organization’s
knowledge and experience.

In some cases, people organize or process data mentally or manually. In other cases, they
use a computer. In the earlier example, the manager could have manually calculated the sum
of the sales of each representative, or a computer could calculate this sum. Where the data
comes from or how it is processed is less important than whether the data is transformed into
results that are useful and valuable. This transformation process is shown in Figure 1.2.

The transformation process '
(applying knowledge by

selecting, organizing, and
manipulating data)

Data Information

The Characteristics of Valuable Information

To be valuable to managers and decision makers, information should have the characteristics
described in Table 1.2. These characteristics make the information more valuable to an or-
ganization. Many shipping companies, for example, can determine the exact location of
inventory items and packages in their systems, and this information makes them responsive
to their customers. In contrast, if an organization’s information is not accurate or complete,
people can make poor decisions, costing thousands, or even millions, of dollars. If an inac-
curate forecast of future demand indicates that sales will be very high when the opposite is
true, an organization can invest millions of dollars in a new plant that is not needed. Fur-
thermore, if information is not relevant, not delivered to decision makers in a timely fashion,
or too complex to understand, it can be of little value to the organization.
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Characteristics Definitions

Accessible Information should be easily accessible by authorized users so they can obtain it in the right format

and at the right time to meet their needs.

Accurate Accurate information is error free. In some cases, inaccurate information is generated because
inaccurate data is fed into the transformation process. (This is commonly called garbage in,

garbage out [GIGO].)

Complete Complete information contains all the important facts. For example, an investment report that does

not include all important costs is not complete.

Economical Information should also be relatively economical to produce. Decision makers must always balance

the value of information with the cost of producing it.

Flexible Flexible information can be used for a variety of purposes. For example, information on how much
inventory is on hand for a particular part can be used by a sales representative in closing a sale,
by a production manager to determine whether more inventory is needed, and by a financial
executive to determine the total value the company has invested in inventory.

Relevant Relevant information is important to the decision maker. Information showing that lumber prices

might drop might not be relevant to a computer chip manufacturer.

Reliable Reliable information can be depended on. In many cases, the reliability of the information depends on
the reliability of the data-collection method. In other instances, reliability depends on the source of
the information. A rumor from an unknown source that oil prices might go up might not be reliable.

Secure Information should be secure from access by unauthorized users.

Simple Information should be simple, not overly complex. Sophisticated and detailed information might not
be needed. In fact, too much information can cause information overload, whereby a decision maker
has too much information and is unable to determine what is really important.

Timely Timely information is delivered when it is needed. Knowing last week’s weather conditions will not

help when trying to decide what coat to wear today.

Verifiable Information should be verifiable. This means that you can check it to make sure it is correct, perhaps

by checking many sources for the same information.

Depending on the type of data you need, some characteristics become more valuable
than others. For example, with market-intelligence data, some inaccuracy and incompleteness
is acceptable, but timeliness is essential. Sutter Health, for example, developed a real-time
system for its intensive care units (ICUs) that can detect and prevent deadly infections, saving
over 400 lives a year and millions of dollars in additional healthcare costs.’

The Value of Information

The value of information is directly linked to how it helps decision makers achieve their
organization’s goals.® Valuable information can help people and their organizations perform
tasks more efficiently and effectively.” Consider a market forecast that predicts a high demand
for a new product. If you use this information to develop the new product and your company
makes an additional profit of $10,000, the value of this information to the company is
$10,000 minus the cost of the information. Valuable information can also help managers
decide whether to invest in additional information systems and technology. A new comput-
erized ordering system might cost $30,000, but generate an additional $50,000 in sales. The
value added by the new system is the additional revenue from the increased sales of $20,000.
Most corporations have cost reduction as a primary goal. Using information systems, some
manufacturing companies have slashed inventory costs by millions of dollars. Other com-
panies have increased inventory levels to increase profits. Wal-Mart, for example, uses
information about certain regions of the country and specific situations to increase needed
inventory levels of certain products and improve overall profitability.® The giant retail store

e

Characteristics of Valuable
Information
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Information System

Feedback is critical to the
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ing raw data.

processing
Converting or transforming data
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used valuable information about the needs of people in the path of Hurricane Ivan when it
hit Florida. The store stocked strawberry Pop-Tarts and other food items that didn’t need
refrigeration or food preparation to serve people in the area and to increase its profits.

As mentioned previously, an information system (IS) is a set of interrelated elements or
components that collect (input), manipulate (process), store, and disseminate (output) data
and information and provide a corrective reaction (feedback mechanism) to meet an objective
(see Figure 1.3). The feedback mechanism is the component that helps organizations achieve
their goals, such as increasing profits or improving customer service.

Feedback

| i

Processing Output

Input

Input, Processing, Output, Feedback

Input

In information systems, input is the activity of gathering and capturing raw data. In pro-
ducing paychecks, for example, the number of hours every employee works must be collected
before paychecks can be calculated or printed. In a university grading system, instructors
must submit student grades before a summary of grades for the semester or quarter can be
compiled and sent to the students.

Processing

In information systems, processing means converting or transforming data into useful out-
puts. Processing can involve making calculations, comparing data and taking alternative
actions, and storing data for future use. Processing data into useful information is critical in
business settings.

Processing can be done manually or with computer assistance. In a payroll application,
the number of hours each employee worked must be converted into net, or take-home, pay.
Other inputs often include employee ID number and department. The required processing
can first involve multiplying the number of hours worked by the employee’s hourly pay rate
to get gross pay. If weekly hours worked exceed 40 hours, overtime pay might also be included.
Then deductions—for example, federal and state taxes, contributions to health and life in-
surance or savings plans—are subtracted from gross pay to get net pay.

After these calculations and comparisons are performed, the results are typically stored.
Storage involves keeping data and information available for future use, including output,
discussed next.

Output

In information systems, output involves producing useful information, usually in the form
of documents and reports. Outputs can include paychecks for employees, reports for man-
agers, and information supplied to stockholders, banks, government agencies, and other
groups. In some cases, output from one system can become input for another. For example,
output from a system that processes sales orders can be used as input to a customer billing
system.
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Feedback

In information systems, feedback is information from the system that is used to make changes
to input or processing activities. For example, errors or problems might make it necessary to
correct input data or change a process. Consider a payroll example. Perhaps the number of
hours an employee worked was entered as 400 instead of 40 hours. Fortunately, most infor-
mation systems check to make sure that data falls within certain ranges. For number of hours
worked, the range might be from 0 to 100 hours because it is unlikely that an employee
would work more than 100 hours in a week. The information system would determine that
400 hours is out of range and provide feedback. The feedback is used to check and correct
the input on the number of hours worked to 40. If undetected, this error would result in a
very high net pay on the printed paycheck!

Feedback is also important for managers and decision makers. For example, a furniture
maker could use a computerized feedback system to link its suppliers and plants. The output
from an information system might indicate that inventory levels for mahogany and oak are
getting low—a potential problem. A manager could use this feedback to decide to order more
wood from a supplier. These new inventory orders then become input to the system. In
addition to this reactive approach, a computer system can also be proactive—predicting
future events to avoid problems. This concept, often called forecasting, can be used to esti-
mate future sales and order more inventory before a shortage occurs. Forecasting is also used
to predict the strength of hurricanes and possible landing sites, future stock-market values,
and who will win a political election.

Manual and Computerized Information Systems

As discussed earlier, an information system can be manual or computerized. For example,
some investment analysts manually draw charts and trend lines to assist them in making
investment decisions. Tracking data on stock prices (input) over the last few months or years,
these analysts develop patterns on graph paper (processing) that help them determine what
stock prices are likely to do in the next few days or weeks (output). Some investors have made
millions of dollars using manual stock analysis information systems. Of course, today many
excellent computerized information systems follow stock indexes and markets and suggest
when large blocks of stocks should be purchased or sold (called program trading) to take

advantage of market discrepancies.

feedback
Output that is used to make changes
to input or processing activities.

forecasting
Predicting future events to avoid
problems.

Program trading systems allow
traders to keep up with swift
changes in stock prices and make
better decisions for their investors.

(Source: Courtesy of REUTERS/
Allen Frederickson/Landov.)
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computer-based information
system (CBIS)

A single set of hardware, software,
databases, telecommunications,
people, and procedures that are
configured to collect, manipulate,
store, and process data into
information.
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people, and procedures that are
configured to collect, manipulate,
store, and process data into
information.
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Computer-Based Information
System
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perform input, processing, and
output activities.
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Computer-Based Information Systems

A computer-based information system (CBIS) is a single set of hardware, software, databases,
telecommunications, people, and procedures that are configured to collect, manipulate, store,
and process data into information. A company’s payroll, order entry, or inventory-control
system is an example of a CBIS. Lloyd’s Insurance in London is starting to use a CBIS to
reduce paper transactions and convert to an electronic insurance system.” The new CBIS
allows Lloyd’s to insure people and property more efficiently and effectively. Lloyd’s is often
used to insure the unusual, including actress Betty Grable’s legs, Rolling Stone Keith
Richard’s hands, and a possible appearance of the Loch Ness Monster (Nessie) in Scotland,
which would result in a large payment for the person first seeing the monster. CBISs can also
be embedded into products. Some new cars and home appliances include computer hardware,
software, databases, and even telecommunications to control their operations and make them
more useful. This is often called embedded, pervasive, or ubiquitous computing.

The components of a CBIS are illustrated in Figure 1.4. Information technology (IT) refers
to hardware, software, databases, and telecommunications. A business’s technology infras-
tructure includes all the hardware, software, databases, telecommunications, people, and
procedures that are configured to collect, manipulate, store, and process data into informa-
tion. The technology infrastructure is a set of shared IS resources that form the foundation
of each computer-based information system.

Procedures

Hardware

Hardware consists of computer equipment used to perform input, processing, and output
activities.!® Input devices include keyboards, mice and other pointing devices, automatic
scanning devices, and equipment that can read magnetic ink characters.!! Investment firms
often use voice-response technology to allow customers to access their balances and other
information with spoken commands. Processing devices include computer chips that contain
the central processing unit and main memory.'? Advances in chip design allow faster speeds,
less power consumption, and larger storage capacity.!® Processor speed is also important.
Today’s more advanced processor chips have the power of supercomputers that occupied a
room measuring 10 feet by 40 feet ten years ago.'* A large IBM computer used by U.S.
Livermore National Laboratories to analyze nuclear explosions might be the fastest in the
world (up to 596 teraflops—>596 trillion operations per second). The super fast computer,
called Blue Gene, costs about $40 million. Mental Images of Germany and Pixar of the
United States also need high processor speeds to produce award-winning images. Image
technology is used to help design cars, such as the sleck shapes of Mercedes-Benz vehicles.
Small, inexpensive computers are also becoming popular. The One Laptop Per Child
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(OLPC) computer, for example, costs under $200. The Classmate PC by Intel will cost about
$300 and includes some educational software.!> Both computers are intended for regions
of the world that can’t afford traditional personal computers.

The many types of output devices include printers and computer screens. Another type
of output device is a printer kiosk, which are located in some shopping malls. After inserting
a disc or a memory card from a computer or a camera, you can print photos and some
documents. There are also many special-purpose hardware devices. Computerized event data
recorders (EDRs) are now being placed into vehicles. Like an airplane’s black box, EDRs
record a vehicle’s speed, possible engine problems, a driver’s performance, and more. The
technology is being used to document and monitor vehicle operation, determine the cause
of accidents, and investigate whether truck drivers are taking required breaks. In one case,
an EDR was used to help convict a driver of vehicular homicide.

Software

Software consists of the computer programs that govern the operation of the computer. These
programs allow a computer to process payroll, send bills to customers, and provide managers
with information to increase profits, reduce costs, and provide better customer service. With
software, people can work anytime at any place. Software along with manufacturing tools,
for example, can be used to fabricate parts almost anywhere in the world. Software called Fab
Lab controls tools, such as cutters, milling machines, and other devices.!® One Fab Lab
system, which costs about $20,000, has been used to make radio frequency tags to track
animals in Norway, engine parts to allow tractors to run on processed castor beans in India,
and many other fabrication applications.

The two types of software are system software, such as Microsoft Windows Vista, which
controls basic computer operations, including start-up and printing, and applications sofi-
ware, such as Microsoft Office 2007, which allows you to accomplish specific tasks, including
word processing or creating spreadsheets.!” Software is needed for computers of all sizes, from
small handheld computers to large supercomputers.'® Although most software can be in-
stalled from CDs, many of today’s software packages can be downloaded through the
Internet.!?

Sophisticated application software, such as Adobe Creative Suite 3, can be used to design,
develop, print, and place professional-quality advertising, brochures, posters, prints, and
videos on the Internet.?

Hardware consists of computer
equipment used to perform input,
processing, and output activities.
The trend in the computer industry
is to produce smaller, faster, and
more mobile hardware.

(Source: © Alberto Pomares/
iStockphoto.com.)

software
The computer programs that govern
the operation of the computer.

Sophisticated application software,
such as Adobe Creative Suite, can be
used to design, develop, print, and
place professional-quality
advertising, brochures, posters,
prints, and videos on the Internet.

(Source: Courtesy of Adobe Systems
Corporation.)
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database
An organized collection of facts and
information.

telecommunications

The electronic transmission of sig-
nals for communications, which
enables organizations to carry out
their processes and tasks through
effective computer networks.

networks

Computers and equipment that are
connected in a building, around the
country, or around the world to
enable electronic communications.

Internet

The world’s largest computer net-
work, actually consisting of thou-
sands of interconnected networks,
all freely exchanging information.

People use the Internet wherever
they are to research information,
buy and sell products and services,
make travel arrangements, conduct
banking, download music and
videos, and listen to radio programs.

(Source: © Bob Daemmrich / Photo
Edit.)
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Databases

A database is an organized collection of facts and information, typically consisting of two or
more related data files. An organization’s database can contain facts and information on
customers, employees, inventory, competitors’ sales, online purchases, and much more. Most
managers and executives consider a database to be one of the most valuable parts of a
computer-based information system.?! A number of health insurance companies are now
making their databases available to their customers through the Internet.?? Aetna, for exam-
ple, provides important health data to millions of its customers. Aetna customers can also
place their own health information, such as blood pressure measurements taken at home, on
the comprehensive database. However, making databases accessible can pose risks. The
Department of Education decided to limit access to its database of college student loan
information to banks and financial institutions.?> The database contains over 50 million
records on student loans that could be inappropriately used to market financial products to
students and their families.

Telecommunications, Networks, and the Internet

Telecommunications is the electronic transmission of signals for communications, which
enables organizations to carry out their processes and tasks through effective computer net-
works. The Associated Press was one of the first users of telecommunications in the 1920s,
sending news over 103,000 miles of wire in the United States and almost 10,000 miles of
cable across the ocean.?* Today, telecommunications is used by organizations of all sizes and
individuals around the world. The U.S. government is expected to spend almost $50 billion
on upgraded telecommunications systems and equipment in the next several years.”> With
telecommunications, people can work at home or while traveling.2° This approach to work,
often called telecommuting, allows a telecommuter living in England to send his or her work
to the United States, China, or any location with telecommunications capabilities. Today,
China is the largest provider of mobile phone and telecommunications services, with over
300 million subscribers.?”

Networks connect computers and equipment in a building, around the country, or
around the world to enable electronic communication. Investment firms can use wireless
networks to connect thousands of investors with brokers or traders. Many hotels use wireless
telecommunications to allow guests to connect to the Internet, retrieve voice messages, and
exchange e-mail without plugging their computers or mobile devices into an Internet con-
nector. Wireless transmission also allows drones, such as Boeing’s Scan Eagle, to fly using a
remote control system and monitor buildings and other commercial establishments. The
drones are smaller and less-expensive versions of the Predator and Global Hawk drones that
the U.S. military used in the Afghanistan and Iraq conflicts.

The Internet is the world’s largest computer network, consisting of thousands of inter-
connected networks, all freely exchanging information. Research firms, colleges, universities,
high schools, and businesses are just a few examples of organizations using the Internet.
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People use the Internet to research information, buy and sell products and services, make
travel arrangements, conduct banking, download music and videos, and listen to radio pro-
grams, among other activities.”® Increasingly, the Internet is used for communications,
collaboration, and information sharing.?” Internet sites like MySpace (www.myspace.com)
and FaceBook (www.facebook.com) have become popular places to connect with friends and
colleagues.®® Some people, however, fear that this increased usage can lead to problems,
including criminals hacking into the Internet and gaining access to sensitive personal
information.®! Large computers, personal computers, and today’s cell phones, such as Apple’s
iPhone, can access the Internet.>? This not only speeds communications, but also allows you
to conduct business electronically. Some airline companies are providing Internet service on
their flights so that travelers can send and receive e-mail, check investments, and browse the
Internet.?® Internet users can create Web logs (blogs) to store and share their thoughts and
ideas with others around the world. Using podcasting, you can download audio programs or
music from the Internet to play on computers or music players. One of the authors uses
podcasts to obtain information on information systems and technology used throughout this
book. You can also record and store TV programs on computers or special viewing devices
and watch them later.’* Often called place shifting, this technology allows you to record TV
programs at home and watch them at a different place when it’s convenient. The World Wide
Web (WWW), or the Web, is a network of links on the Internet to documents containing
text, graphics, video, and sound. Information about the documents and access to them are
controlled and provided by tens of thousands of special computers called Web servers. The
Web is one of many services available over the Internet and provides access to millions of
documents. New Internet technologies and increased Internet communications are collec-
tively called Web 2.0.

The technology used to create the Internet is also being applied within companies and
organizations to create intranets, which allow people in an organization to exchange infor-
mation and work on projects. Companies, for example, often use intranets to connect its
employees around the globe. An extranet is a network based on Web technologies that allows
selected outsiders, such as business partners and customers, to access authorized resources of
a company’s intranet. Companies can move all or most of their business activities to an
extranet site for corporate customers. Many people use extranets every day without realizing
it—to track shipped goods, order products from their suppliers, or access customer assistance
from other companies. If you log on to the FedEx site (www.fedex.com) to check the status
of a package, for example, you are using an extranet.

People

People can be the most important element in most computer-based information systems.
People make the difference between success and failure for most organizations. Information
systems personnel include all the people who manage, run, program, and maintain the system.
Large banks can hire IS personnel to speed the development of computer-related projects.
Users are people who work with information systems to get results. Users include financial
executives, marketing representatives, manufacturing operators, and many others. Certain
computer users are also IS personnel.

Procedures
Procedures include the strategies, policies, methods, and rules for using the CBIS, including
the operation, maintenance, and security of the computer. For example, some procedures
describe when each program should be run. Others describe who can access facts in the
database, or what to do if a disaster, such as a fire, earthquake, or hurricane, renders the CBIS
unusable. Good procedures can help companies take advantage of new opportunities and
avoid potential disasters. Poorly developed and inadequately implemented procedures, how-
ever, can cause people to waste their time on useless rules or result in inadequate responses
to disasters, such as hurricanes or tornadoes.

Now that we have looked at computer-based information systems in general, we will
briefly examine the most common types used in business today. These IS types are covered
in more detail in Part 3.

intranet

An internal network based on Web
technologies that allows people
within an organization to exchange
information and work on projects.

extranet

A network based on Web technolo-
gies that allows selected outsiders,
such as business partners and
customers, to access authorized
resources of a company’s intranet.

procedures
The strategies, policies, methods,
and rules for using a CBIS.
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Business Information Systems

Business information systems are
often integrated in one product and
can be delivered by the same
software package.

The Development of Important
Business Information Systems

e-commerce

Any business transaction executed
electronically between companies
(business-to-business), companies
and consumers (business-to-
consumer), consumers and

other consumers (consumer-to-
consumer), business and the
public sector, and consumers and
the public sector.

The most common types of information systems used in business organizations are those
designed for electronic and mobile commerce, transaction processing, management infor-
mation, and decision support. In addition, some organizations employ special-purpose
systems, such as virtual reality, that not every organization uses. Together, these systems help
employees in organizations accomplish routine and special tasks—from recording sales, pro-
cessing payrolls, and supporting decisions in various departments, to providing alternatives
for large-scale projects and opportunities. Although these systems are discussed in separate
sections in this chapter and explained in more detail later, they are often integrated in one
product and delivered by the same software package. See Figure 1.5. For example, some
enterprise resource planning packages process transactions, deliver information, and support
decisions.
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Figure 1.6 shows a simple overview of the development of important business information
systems discussed in this section.

Specialized business information
systems and electronic and
mobile commerce
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Electronic and Mobile Commerce

E-commerce involves any business transaction executed electronically between companies
(business-to-business, B2B), companies and consumers (business-to-consumer, B2C), con-
sumers and other consumers (consumer-to-consumer, C2C), business and the public sector,
and consumers and the public sector. You might assume that e-commerce is reserved mainly
for consumers visiting Web sites for online shopping. But Web shopping is only a small part
of the e-commerce picture; the major volume of e-commerce—and its fastest-growing
segment—is business-to-business (B2B) transactions that make purchasing easier for corpo-
rations.® This growth is being stimulated by increased Internet access, growing user
confidence, rapidly improving Internet and Web security, and better payment systems.
PayPal, an e-commerce payment system, for example, processes about $1.5 billion in



An Introduction to Information Systems in Organizations

e-commerce transactions annually.’® E-commerce also offers opportunities for small
businesses to market and sell at a low cost worldwide, allowing them to enter the global
market. Mobile commerce (m-commerce) refers to transactions conducted anywhere, any-
time. M-commerce relies on wireless communications that managers and corporations use
to place orders and conduct business with handheld computers, portable phones, laptop
computers connected to a network, and other mobile devices. Today, mobile commerce can
use cell phones to pay for goods and services.?” After an account is set up, text messages can
be sent and received using a cell phone to authorize purchases. In South Korea, cell phones
are used 70 percent of the time to pay for digital content, such as digital music.

E-commerce offers many advantages for streamlining work activities. Figure 1.7 provides
a brief example of how e-commerce can simplify the process of purchasing new office fur-
niture from an office-supply company. In the manual system, a corporate office worker must
getapproval for a purchase that exceeds a certain amount. That request goes to the purchasing
department, which generates a formal purchase order to procure the goods from the approved
vendor. Business-to-business e-commerce automates the entire process. Employees go di-
rectly to the supplier’s Web site, find the item in a catalog, and order what they need at a
price set by their company. If approval is required, the approver is notified automatically. As
the use of e-commerce systems grows, companies are phasing out their traditional systems.
The resulting growth of e-commerce is creating many new business opportunities.

In addition to e-commerce, business information systems use telecommunications and
the Internet to perform many related tasks. Electronic procurement (e-procurement), for ex-
ample, involves using information systems and the Internet to acquire parts and supplies.
Electronic business (e-business) goes beyond e-commerce and e-procurement by using in-
formation systems and the Internet to perform all business-related tasks and functions, such
as accounting, finance, marketing, manufacturing, and human resource activities. E-business
also includes working with customers, suppliers, strategic partners, and stakeholders. Com-
pared to traditional business strategy, e-business strategy is flexible and adaptable. See
Figure 1.8.
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mobile commerce
(m-commerce)

Transactions conducted anywhere,
anytime.

With mobile commerce
(m-commerce), people can use
cell phones to pay for goods and
services anywhere, anytime.

(Source: Courtesy of AP Photo/ltsuo
Inouye.)

electronic business
(e-business)

Using information systems and the
Internet to perform all business-
related tasks and functions.
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E-Commerce Greatly Simplifies
Purchasing

Electronic Business

E-business goes beyond e-
commerce to include using
information systems and the
Internet to perform all business-
related tasks and functions, such as
accounting, finance, marketing,
manufacturing, and human
resources activities.

transaction

Any business-related exchange,
such as payments to employees,
sales to customers, and payments
to suppliers.
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An organized collection of people,
procedures, software, databases,
and devices used to record
completed business transactions.
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Transaction Processing Systems
Since the 1950s, computers have been used to perform common business applications. Many
of these early systems were designed to reduce costs by automating routine, labor-intensive
business transactions. A transaction is any business-related exchange such as payments to
employees, sales to customers, or payments to suppliers. Thus, processing business transac-
tions was the first computer application developed for most organizations. A transaction
processing system (TPS) is an organized collection of people, procedures, software,
databases, and devices used to record completed business transactions. If you understand a
transaction processing system, you understand basic business operations and functions.
One of the first business systems to be computerized was the payroll system (see
Figure 1.9). The primary inputs for a payroll TPS are the number of employee hours worked
during the week and the pay rate. The primary output consists of paychecks. Early payroll
systems produced employee paychecks and related reports required by state and federal agen-
cies, such as the Internal Revenue Service. Other routine applications include sales ordering,
customer billing and customer relationship management, and inventory control. Some
automobile companies, for example, use their TPSs to buy billions of dollars of needed parts
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each year through Internet sites. Because these systems handle and process daily business
exchanges, or transactions, they are all classified as TPSs.

Enterprise systems help organizations perform and integrate important tasks, such as paying
employees and suppliers, controlling inventory, sending invoices, and ordering supplies. In
the past, companies accomplished these tasks using traditional transaction processing sys-
tems. Today, they are increasingly being performed by enterprise resource planning systems.

Enterprise Resource Planning

An enterprise resource planning (ERP) system is a set of integrated programs that manages
the vital business operations for an entire muldisite, global organization. An ERP system can
replace many applications with one unified set of programs, making the system easier to use
and more effective. SAP AG, a German software company, is one of the leading suppliers of
ERP software. The company employs more than 34,000 people in more than 50 countries.

Information and Decision Support Systems

The benefits provided by an effective TPS are tangible and justify their associated costs in
computing equipment, computer programs, and specialized personnel and supplies. A TPS
can speed business activities and reduce clerical costs. Although early accounting and financial
TPSs were already valuable, companies soon realized that they could use the data stored in
these systems to help managers make better decisions, whether in human resource manage-
ment, marketing, or administration. Satisfying the needs of managers and decision makers
continues to be a major factor in developing information systems.

A Payroll Transaction
Processing System

In a payroll TPS, the inputs
(numbers of employee hours
worked and pay rates) go through a
transformation process to produce
outputs (paychecks).

SAP AG, a German software
company, is one of the leading
suppliers of ERP software. The
company employs more than 34,000
people in more than 50 countries.

enterprise resource planning
(ERP) system

A set of integrated programs capa-
ble of managing a company’s vital
business operations for an entire
multisite, global organization.



ETHICAL AND
SOCIETAL ISSUES

Green Data Centers

Mid-sized to large businesses maintain powerful computers called
servers that store data and run software to provide information
system services to users on the corporate network and Internet.
Large corporations might maintain hundreds or even thousands of
servers in large facilities called data centers. For example,
Microsoft is building a 400,000 square foot data center in San
Antonio at a cost of $550 million. Google is investing $750 million in
a data center facility in Goose Creek, South Carolina, and a $600
million in a facility in Lenoir, North Carolina.

Because businesses rely on information and its management,
the demand for powerful data centers is rapidly growing.
Unfortunately, data centers require a lot of power to run and to
cool. It is estimated that the money required to cool a data center
is equal to the cost of the servers themselves. With the increased
awareness of global warming and the contributions of coal-
burning power plants to this problem, data centers are drawing
the attention of environmentalists and others who want to save
energy. The electricity required to run data centers worldwide dou-
bled between 2000 and 2005. This trend is expected to continue;
one report estimates that by 2010, the world will require at least 10
new 1,000 megawatt power plants to support the increased de-
mands of data centers.

Governments and corporations, wanting to do what they can to
minimize the impact of data centers on the environment and gain
some good publicity in the process, are taking action. At the end of
2006, President Bush signed a law authorizing the Environmental
Protection Agency (EPA) to analyze the effect of data centers on the
environment. The United States federal government has big plans
to consolidate its own many data centers into smaller, more
efficient facilities. The United Kingdom is evaluating its data cen-
ters and moving to greener technologies and techniques to comply
with new environmental policies and laws passed in the United
Kingdom and the European Union.

The report from the EPA projects that data center power
consumption could be cut by as much as 20 percent if data center
managers take simple steps such as using power management
systems, turning off unused servers, and consolidating resources.
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Manufacturers are working on new technologies to minimize pow-
er consumption in servers. One company is even experimenting
with building a data center in an abandoned coal mine under-
ground, where cooling requirements will be minimal. It is estimat-
ed that the subterranean data center will save $9 million per year.

Clearly the current power requirements of information sys-
tems and the concern over global warming are at odds. Technolo-
gy companies are well aware of these concerns and are directing
the power of technology at finding solutions to the problem.

Discussion Questions

1. In what ways do information systems negatively affect
the environment? Are there positive effects as well?
If so, what are they?

2. What can be done to minimize the effect of data
centers on the environment?

Critical Thinking Questions

1. Consider our rapidly growing dependence on data
centers. What is the risk of this dependence on our
society?

2. How might the geography of our planet change if the
growth of data centers continues increasing? Will there
come a time when the growth levels out?

SOURCES: Bushell, Sue, “British Government Turns Green,” C/0, December
20, 2007, www.cio.com.au/index.php/id; 1300344377, Levine, Barry, “Data
Center Study Looks at Global Trends,” 7op Tech News, December 14, 2007,
www. toptechnews.com/story.xhtm!?story_id=57242. Brodkin, Jon, “Server
electricity use doubled from 2000 to 2005,” /tWorld Canada, December 10,
2007, www.itworldcanada.com/a/Green-1T/149cf7ef-2d04-41b5-
a23d-0732d23c5e40.html Mullins, Robert, “Bush signs law to study data
center energy usage,” Computerworld, December 22, 2006,
www.computerworld.com/action/article.do?
command-=viewArticleBasic&articleld=90066 98. Gittlen, Sandra, “Data center
land grab: How to get ready for the rush,” Computerworld, March 12, 2007,
www.computerworld.com/action/article.do?
command=viewArticleBasic&articleld=20129 63. Mellor, Chris, “Sun to set up
underground data center to save on power,” Computerworld, November 16,
2007, www.computerworld.com/action/article.do?
command=viewArticleBasic&articleld=90474 78.
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Management Information Systems

A management information system (MIS) is an organized collection of people, procedures,
software, databases, and devices that provides routine information to managers and decision
makers. An MIS focuses on operational efficiency. Marketing, production, finance, and other
functional areas are supported by MISs and linked through a common database. MISs
typically provide standard reports generated with data and information from the TPS (see
Figure 1.10). Producinga report that describes inventory that should be ordered is an example
of an MIS.

Marketing Manufacturing
management management
information information
system system

Common
database

re N\

Financial Other
management management
information TPS information
system systems

MISs were first developed in the 1960s and typically use information systems to produce
managerial reports. In many cases, these early reports were produced periodically—daily,
weekly, monthly, or yearly. Because of their value to managers, MISs have proliferated
throughout the management ranks. For instance, the total payroll summary report produced
initially for an accounting manager might also be useful to a production manager to help
monitor and control labor and job costs.

Decision Support Systems

By the 1980s, dramatic improvements in technology resulted in information systems that
were less expensive but more powerful than earlier systems. People at all levels of organizations
began using personal computers to do a variety of tasks; they were no longer solely dependent
on the IS department for all their information needs. People quickly recognized that com-
puter systems could support additional decision-making activities. A decision support system
(DSS) is an organized collection of people, procedures, software, databases, and devices that
support problem-specific decision making. The focus of a DSS is on making effective deci-
sions. Whereas an MIS helps an organization “do things right,” a DSS helps a manager “do
the right thing.”

Decision support systems are used when the problem is complex and the information
needed to make the best decision is difficult to obtain and use. So, a DSS also involves
managerial judgment and perspective. Managers often play an active role in developing and
implementing the DSS. A DSS recognizes that different managerial styles and decision types
require different systems. For example, two production managers in the same position trying
to solve the same problem might require different information and support. The overall
emphasis is to support, rather than replace, managerial decision making.

A DSS can include a collection of models used to support a decision maker or user (model
base), a collection of facts and information to assist in decision making (database), and
systems and procedures (user interface or dialogue manager) that help decision makers and
other users interact with the DSS (see Figure 1.11). Software is often used to manage the
database—the database management system (DBMS)—and the model base—the model
management system (MMS). Not all DSSs have all of these components.

management information
system (MIS)

An organized collection of people,
procedures, software, databases,
and devices that provides routine
information to managers and
decision makers.

Management Information
System

Functional management
information systems draw data from
the organization’s transaction
processing system.

decision support system (DSS)
An organized collection of people,
procedures, software, databases,
and devices used to support
problem-specific decision making.
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In addition to DSSs for managers, group support systems and executive support systems
use the same approach to support groups and executives. A group support system, includes the
DSS elements just described and software, called groupware, to help groups make effective
decisions. An executive support system, also called an executive information system, helps top-
level managers, including a firm’s president, vice presidents, and members of the board of
directors, make better decisions. An executive support system can assist with strategic plan-
ning, top-level organizing and staffing, strategic control, and crisis management.
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Specialized Business Information Systems: Knowledge
Management, Artificial Intelligence, Expert Systems, and
Virtual Reality

In addition to TPSs, MISs, and DSSs, organizations often rely on specialized systems.
Many use knowledge management systems (KMSs), an organized collection of people, proce-
dures, software, databases, and devices to create, store, share, and use the organization’s
knowledge and experience.?® A shipping company, for example, can use a KMS to streamline
its transportation and logistics business.

In addition to knowledge management, companies use other types of specialized systems.
Experimental specialized systems in cars can help prevent accidents.>” These new systems
allow cars to communicate with each other using radio chips installed in their trunks. When
two or more cars move too close together, the specialized systems sound alarms and brake in
some cases. Some specialized systems are based on the notion of artificial intelligence (AI),
in which the computer system takes on the characteristics of human intelligence. The field
of artificial intelligence includes several subfields (see Figure 1.12). Some people predict that
in the future, we will have nanobots, small molecular-sized robots, traveling throughout our
bodies and in our bloodstream, keeping us healthy. Other nanobots will be embedded in
products and services, making our lives easier and creating new business opportunities.

Artificial
intelligence

X
n 1 X
Visian Learning
systems systems

=

Robotics

Expert systems

Neural networks

Natural language
processing

Chapter 1 21

artificial intelligence (Al)

Afield inwhich the computer system
takes on the characteristics of
human intelligence.

A Nissan Motor Company car
swerves back into its lane on its own
shortly after it ran off the track
during a test of the Lane Departure
Prevention feature, which also
sounds a warning when the car
veers out of its lane.

(Source: Courtesy of AP Photo/
Katsumi Kasahara.)
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The Major Elements of Artificial
Intelligence
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expert system

A system that gives a computer the
ability to make suggestions and act
like an expert in a particular field.

knowledge base

The collection of data, rules, proce-
dures, and relationships that must
be followed to achieve value or the
proper outcome.

virtual reality

The simulation of a real or imagined
environment that can be experi-
enced visually in three dimensions.
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Artificial Intelligence

Robotics is an area of artificial intelligence in which machines take over complex, dangerous,
routine, or boring tasks, such as welding car frames or assembling computer systems and
components. Vision systems allow robots and other devices to “see,” store, and process visual
images. Natural language processing involves computers understanding and acting on verbal
or written commands in English, Spanish, or other human languages. Learning systems allow
computers to learn from past mistakes or experiences, such as playing games or making
business decisions, and neural networks is a branch of artificial intelligence that allows
computers to recognize and act on patterns or trends. Some successful stock, options, and
futures traders use neural networks to spot trends and make them more profitable with their
investments.

Expert Systems

Expert systems give the computer the ability to make suggestions and act like an expert in a
particular field. It can help the novice user perform at the level of an expert. The unique value
of expert systems is that they allow organizations to capture and use the wisdom of experts
and specialists. Therefore, years of experience and specific skills are not completely lost when
ahuman expert dies, retires, or leaves for another job. Expert systems can be applied to almost
any field or discipline. They have been used to monitor nuclear reactors, perform medical
diagnoses, locate possible repair problems, design and configure IS components, perform
credit evaluations, and develop marketing plans for a new product or new investmentstrategy.
The collection of data, rules, procedures, and relationships that must be followed to achieve
value or the proper outcome is contained in the expert system’s knowledge base.

Virtual Reality

Virtual reality is the simulation of a real or imagined environment that can be experienced
visually in three dimensions. Cigna Healthcare, for example, is experimenting with a virtual
reality game designed to help treat cancer in young adules and children.“ Developed by
HopeLab (www.hopelab.org), the virtual reality game called Re-Mission shows young adults
and children how to combat cancer.

Originally, virtual reality referred to immersive virtual reality, which means the user be-
comes fully immersed in an artificial, computer-generated 3D world. The virtual world is
presented in full scale and relates properly to the human size. Virtual reality can also refer to
applications that are not fully immersive, such as mouse-controlled navigation through a 3D
environment on a graphics monitor, stereo viewing from the monitor via stereo glasses, stereo
projection systems, and others. Boeing, for example, used virtual reality and computer sim-
ulation to help design and build its Dreamliner 787.4! According to Kevin Fowler, vice
president of process integration, “A breakthrough program like the 787 Dreamliner needed
to lead the way in performance, quality, cost and schedule supported by efficient and effective
production planning.” Boeing used 3D models from Dassault Systems to design and man-
ufacture the new aircraft. Retail stores like Saks Fifth Avenue and Neiman-Marcus are using
virtual reality to help advertise high-end products on the Internet.? In one virtual ad cam-
paign, about $500,000 of orders from over 20 countries were received in less than a week.

A variety of input devices, such as head-mounted displays (see Figure 1.13), data gloves,
joysticks, and handheld wands, allow the user to navigate through a virtual environment and
to interact with virtual objects. Directional sound, tactile and force feedback devices, voice
recognition, and other technologies enrich the immersive experience. Because several people
can share and interact in the same environment, virtual reality can be a powerful medium
for communication, entertainment, and learning,.


www.hopelab.org
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It is difficult to predict where information systems and technology will be in 10 to 20
years. It seems, however, that we are just beginning to discover the full range of their use-
fulness. Technology has been improving and expanding at an increasing rate; dramatic
growth and change are expected for years to come. Without question, a knowledge of the
effective use of information systems will be critical for managers both now and in the long
term. But how are these information systems created?

SYSTEMS DEVELOPMENT

Systems development is the activity of creating or modifying business systems. Systems de-
velopment projects can range from small to very large in fields as diverse as stock analysis and
video game development. Some systems development efforts are a huge success. Wachovia
Corporation and Investment Bank, for example, used systems development to create a new
computer-trading platform that increased processing capacity by a factor of three, while
dramatically reducing costs.*> According to Tony Bishop, senior vice president of the firm,
“We looked at the current system and said, “Where can we build standardized frameworks,
components, and services...?” We now do pricing in milliseconds, not seconds, for either
revenue protection or revenue gain.” Other systems development efforts fail to meet their
cost or schedule goals. A large federal database designed to track hundreds of millions of
dollars of money transfers in an effort to curb terrorism was delayed by several years.%
Scheduled to be implemented by 2007, the system may not be ready until 2010. Some also
question whether the $32 million budget for the new system will be met. In another case,
Colorado Governor Bill Ritter ordered that all centralized systems development efforts be
placed under the state’s chief information officer to curb expensive computer systems that
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Boeing used virtual reality and
computer simulation when
designing and building its
Dreamliner 787 aircraft.

(Source: Courtesy of Frank
Brandmaier/dpa/Landov.)
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A Head-Mounted Display

The head-mounted display (HMD)
was the first device to provide the
wearer with an immersive
experience. A typical HMD houses
two miniature display screens and
an optical system that channels the
images from the screens to the
eyes, thereby presenting a stereo
view of a virtual world. A motion
tracker continuously measures the
positionand orientation of the user’s
head and allows the image-
generating computer to adjust the
scene representation to the current
view. As a result, the viewer can look
around and walk through the
surrounding virtual environment.

(Source: Courtesy of 5DT, Inc. www.
5dt.com.)

systems development
The activity of creating or modifying
business systems.


www.5dt.com
www.5dt.com

24 Part 1

An Overview of Systems
Development

Information Systems in Perspective

don’t work correctly.*> In previous years, some have claimed that over $300 million was spent
on systems that couldn’t pay welfare benefits on time, issue overtime payments to road crews,
issue license plates correctly, or accurately track unemployment benefits. A new Colorado
vehicle registration system may also have to be abandoned because of faulty systems devel-
opment procedures, costing Colorado taxpayers over $10 million.4® Systems development
failures can be a result of poor planning and scheduling, insufficient management of risk,
poor requirements determination, and lack of user involvement.*” Training people to use a
new or modified system can be critical to the successful implementation of these systems and
can help avoid systems development failures.*

People inside a company can develop systems, or companies can use outsourcing, hiring
an outside company to perform some or all of a systems development project.*” Outsourcing
allows a company to focus on what it does best and delegate other functions to companies
with expertise in systems development. Outsourcing, however, is not the best alternative for
all companies.

Developing information systems to meet business needs is highly complex and
difficult—so much so that it is common for IS projects to overrun budgets and exceed
scheduled completion dates. One strategy for improving the results of a systems development
project is to divide it into several steps, each with a well-defined goal and set of tasks to
accomplish (see Figure 1.14). These steps are summarized next.

SYSTEMS INVESTIGATION
Understand problem

SYSTEMS ANALYSIS
Understand solutions

SYSTEMS DESIGN
Select and plan best solution

SYSTEMS IMPLEMENTATION
Place solution into effect

SYSTEMS MAINTENANCE
AND REVIEW
Evaluate results of solution

Systems Investigation and Analysis

The first two steps of systems development are systems investigation and analysis. The goal
of the systems investigation is to gain a clear understanding of the problem to be solved or
opportunity to be addressed. After an organization understands the problem, the next ques-
tion is, “Is the problem worth solving?” Given that organizations have limited resources—
people and money—this question deserves careful consideration. If the decision is to continue
with the solution, the next step, systems analysis, defines the problems and opportunities of
the existing system. During systems investigation and analysis, as well as design maintenance
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and review, discussed next, the project must have the complete support of top-level managers
and focus on developing systems that achieve business goals.

Systems Design, Implementation, and Maintenance and
Review

Systems design determines how the new system will work to meet the business needs defined
during systems analysis. Systems implementation involves creating or acquiring the various
system components (hardware, software, databases, etc.) defined in the design step, assem-
bling them, and putting the new system into operation. The purpose of systems maintenance
and review is to check and modify the system so that it continues to meet changing business
needs. Increasingly, companies are hiring outside companies to do their design, implemen-
tation, maintenance, and review functions.

ORGANIZATIONS AND INFORMATION SYSTEMS

An organization is a formal collection of people and other resources established to accomplish organization
a set of goals. The primary goal of a for-profit organization is to maximize shareholder value, A formal collection of people and
often measured by the price of the company stock. Nonprofit organizations include social other resources established to
groups, religious groups, universities, and other organizations that do not have profit as their accomplish a set of goals.
goal.
An organization is a system, which means that it has inputs, processing mechanisms,
outputs, and feedback. An organization constantly uses money, people, materials, machines
and other equipment, data, information, and decisions. As shown in Figure 1.15, resources
such as materials, people, and money serve as inputs to the organizational system from the
environment, go through a transformation mechanism, and then are produced as outputs to
the environment. The outputs from the transformation mechanism are usually goods or
services, which are of higher relative value than the inputs alone. Through adding value or
worth, organizations attempt to achieve their goals.

Organizational system A General Model of an
Organization

Information systems support and
work within all parts of an
organizational process. Although
not shown in this simple model,
input to the process subsystem can
come from internal and external
sources. Just prior to entering the
subsystem, data is external. After it
enters the subsystem, it becomes
internal. Likewise, goods and
services can be output to either
internal or external systems.

Supply chain
and customer
relationship

management

Process subsystem

Product

Input .
transformation

Output

O Material & physical flow B pecision flow O value flow M Dpata flow O information system(s)

Providing value to a stakeholder—customer, supplier, manager, shareholder, or
employee—is the primary goal of any organization. The value chain, first described by
Michael Porter in a 1985 Harvard Business Review article, reveals how organizations can add
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value chain

A series [chain) of activities that
includes inbound logistics, ware-
house and storage, production, fin-
ished product storage, outbound
logistics, marketing and sales, and
customer service.

Combining a value chain with just-
in-time (JIT) inventory means
companies can deliver materials or
parts when they are needed. Ball
Aerospace uses JIT to help reduce
inventory costs and enhance
customer satisfaction.

(Source: AP Photo/Denver Post,
R. J. Sangosti.)

The Value Chain of a
Manufacturing Company

Managing raw materials, inbound
logistics, and warehouse and
storage facilities is called upstream
management, and managing
finished product storage, outbound
logistics, marketing and sales, and
customer service is called
downstream management.
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value to their products and services. The value chain is a series (chain) of activities that
includes inbound logistics, warehouse and storage, production, finished product storage,
outbound logistics, marketing and sales, and customer service (see Figure 1.16). You inves-
tigate each activity in the chain to determine how to increase the value perceived by a
customer. Depending on the customer, value might mean lower price, better service, higher
quality, or uniqueness of product. The value comes from the skill, knowledge, time, and
energy that the company invests in the product or activity. The value chain is just as important
to companies that don’t manufacture products, but provide services, such as tax preparers
and legal firms. By adding a significant amount of value to their products and services, com-
panies ensure success. Combining a value chain with just-in-time (JIT) inventory means
companies can deliver materials or parts when they are needed. Ball Aerospace, for example,
uses JIT to help reduce inventory costs and enhance customer satisfaction.>

( Upstream management l

Raw Inbound Warehouse Production
materials logistics and
storage

Inbound Raw material
tracking inventory Process control
systems control systems systems

Outbound
logistics

Customer service Marketing and sales Finished product

storage
8

B

Customer service
tracking and
control systems

&

Automated storage and
retrieval systems

Promotion planning
systems

Distribution planning
systems

Downstream management
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Managing the supply chain and customer relationships are two key parts of managing
the value chain. Supply chain management (SCM) helps determine what supplies are required
for the value chain, what quantities are needed to meet customer demand, how the supplies
should be processed (manufactured) into finished goods and services, and how the shipment
of supplies and products to customers should be scheduled, monitored, and controlled.’! For
example, in an automotive company, SCM can identify key supplies and parts, negotiate
with vendors for the best prices and support, make sure that all supplies and parts are available
to manufacture cars and trucks, and send finished products to dealerships around the country
when they are needed. Increasingly, SCM is accomplished using the Internet and electronic
marketplaces (e-marketplaces). When an organization has many suppliers, it can use Internet
exchanges to negotiate good prices and service. SCM is becoming a global issue as companies
have parts and products made around the world.>> According to Jean Philipe Thenoz, vice
president of CMA-CGM, a worldwide shipper, “The client wants to know where the blue
socks in size medium are that he ordered two weeks ago from China.”

Customer relationship management (CRM) programs help a company manage all aspects
of customer encounters, including marketing and advertising, sales, customer service after
the sale, and programs to retain loyal customers. CRM can help a company collect customer
darta, contact customers, educate them about new products, and actively sell products to
existing and new customers. Often, CRM software uses a variety of information sources,
including sales from retail stores, surveys, e-mail, and Internet browsing habits, to compile
comprehensive customer profiles. CRM systems can also get customer feedback to help de-
sign new products and services. Tesco, Britain’s largest retail operation, usesa CRM Clubcard
program to provide outstanding customer service and deliver loyalty rewards and perks to
valued customers. See Figure 1.17. Customers can earn services such as meals out, travel, dry
cleaning, and car maintenance. The Clubcard loyalty program also extends to Tesco’s busi-
ness partners, introducing Tesco customers to other businesses. To be of most benefit, CRM
programs must be tailored for each company or organization.”® According to Amanda
Zuniga, senior research analyst at pharmaceutical intelligence firm Cutting Edge Informa-
tion, “Customer Relationship Management programs must be individually tailored to meet
the programs’ specific objectives.”
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Wal-Mart's use of information
systems is an integral part of its
operation. It gives suppliers access
to its inventory system, so the
suppliers can monitor the database
and automatically send another
shipment when stocks are low,
eliminating the need for purchase
orders, which speeds delivery time,
lowers Wal-Mart’s inventory
carrying costs, and reduces
stockout costs.

(Source: www.walmart.com.)
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Tesco Web Site

Tesco uses its Web site to help with
customer relationship
management.

culture
A set of major understandings and
assumptions shared by a group.

organizational culture

The major understandings and
assumptions for a business, corpo-
ration, or other organization.

organizational change

The responses thatare necessary so
that for-profit and nonprofit organi-
zations can plan for, implement, and
handle change.
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Organizational Culture and Change

Culture is a set of major understandings and assumptions shared by a group, such as within
an ethnic group or a country. Organizational culture consists of the major understandings
and assumptions for a business, corporation, or other organization. The understandings,
which can include common beliefs, values, and approaches to decision making, are often not
stated or documented as goals or formal policies. For example, Procter & Gamble has an
organizational culture that places an extremely high value on understanding its customers
and their needs. For marketing recommendations to be accepted, they must be based on facts
known about customers. As another example, employees might be expected to be clean-cut,
wear conservative outfits, and be courteous in dealing with all customers. Sometimes orga-
nizational culture is formed over years. In other cases, top-level managers can form it rapidly
by starting a “casual Friday” dress policy. Organizational culture can also have a positive effect
on the successful development of new information systems that support the organization’s
culture.’*

Organizational change deals with how for-profit and nonprofit organizations plan for,
implement, and handle change. Change can be caused by internal factors, such as those
initiated by employees at all levels, or external factors, such as activities wrought by com-
petitors, stockholders, federal and state laws, community regulations, natural occurrences
(such as hurricanes), and general economic conditions. Many European countries, for ex-
ample, adopted the euro, a single European currency, which changed how financial compa-
nies do business and use their information systems. Organizational change also occurs when
two or more organizations merge. When organizations merge, however, integrating their
information systems can be critical to future success.”> Unfortunately, many organizations
only consider the integration of their different information systems late in the merger process.

Change can be sustaining or disruptive.’® Sustaining change can help an organization
improve the supply of raw materials, the production process, and the products and services
it offers. New manufacturing equipment to make disk drives is an example of a sustaining
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change for a computer manufacturer. The new equipment might reduce the costs of pro-
ducing the disk drives and improve overall performance. Disruptive change, on the other hand,
often harms an organization’s performance or even puts it out of business. In general, dis-
ruptive technologies might not originally have good performance, low cost, or even strong
demand. Over time, however, they often replace existing technologies. They can cause good,
stable companies to fail when they don’t change or adopt the new technology.

User Satisfaction and Technology Acceptance

To be effective, reengineering and continuous improvement efforts must result in satisfied
users and be accepted and used throughout the organization. Over the years, IS researchers
have studied user satisfaction and technology acceptance as they relate to IS attitudes and
usage. Although user satisfaction and technology acceptance started as two separate theories,
some believe that they can be integrated into one.”’

User satisfaction with a computer system and the information it generates often depends
on the quality of the system and the information.’® A quality information system is usually
flexible, efficient, accessible, and timely. Recall that quality information is accurate, reliable,
current, complete, and delivered in the proper format.>

The technology acceptance model (TAM) specifies the factors that can lead to better
attitudes about the information system, along with higher acceptance and usage of the system
in an organization.®® These factors include the perceived usefulness of the technology, the
ease of its use, the quality of the information system, and the degree to which the organization
supports its use.’!

You can determine the actual usage of an information system by the amount of technology
diffusion and infusion.®* Technology diffusion is a measure of how widely technology is
spread throughout an organization. An organization in which computers and information
systems are located in most departments and areas has a high level of technology
diffusion.®® Some online merchants, such as Amazon.com, have a high diffusion and use
computer systems to perform most of their business functions, including marketing, pur-
chasing, and billing. Technology infusion, on the other hand, is the extent to which
technology permeates an area or department. In other words, it is a measure of how deeply
embedded technology is in an area of the organization. Some architectural firms, for example,
use computers in all aspects of designing a building from drafting to final blueprints. The
design area, thus, has a high level of infusion. Of course, a firm can have a high level of
infusion in one part of its operations and a low level of diffusion overall. The architectural
firm might use computers in all aspects of design (high infusion in the design area), but not
to perform other business functions, including billing, purchasing, and marketing (low dif-
fusion). Diffusion and infusion often depend on the technology available now and in the
future, the size and type of the organization, and the environmental factors that include the
competition, government regulations, suppliers, and so on. This is often called the technol-
ogy, organization, and environment (TOE) framework.%
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If approved, a merger of Sirius
Satellite Radio and XM Satellite
Radio could significantly increase
the number of subscribers for both
companies.

(Source: © Dennis Van Tine/
Landov.)

technology acceptance model
(TAM)

A model that describes the factors
that lead to higher levels of accep-
tance and usage of technology.

technology diffusion

A measure of how widely
technology is spread throughout
the organization.

technology infusion

The extent to which technology is
deeply integrated into an area or
department.
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competitive advantage

A significant and (ideally) long-term
benefit to a company over its
competition.

|_ravie 13 [N

How Some Companies Used
Technologies to Move from
Good to Great

(Source: Data from Jim Collins,
Good to Great, Harper Collins
Books, 2001, p. 300.)

five-forces model

A widely accepted model that iden-
tifies five key factors that can lead to
attainment of competitive advan-
tage, including (1) the rivalry among
existing competitors, (2) the threat
of new entrants, (3) the threat of
substitute products and services,
(4) the bargaining power of buyers,
and (5) the bargaining power of
suppliers.

Information Systems in Perspective

Although an organization might have a high level of diffusion and infusion, with com-
puters throughout the organization, this does not necessarily mean that information systems
are being used to their full potential. In fact, the assimilation and use of expensive computer
technology throughout organizations varies greatly.® Companies hope that a high level
of diffusion, infusion, satisfaction, and acceptance will lead to greater performance and

profitability.%

COMPETITIVE ADVANTAGE

A competitive advantage is a significant and (ideally) long-term benefit to a company over
its competition, and can result in higher-quality products, better customer service, and lower
costs. Establishing and maintaining a competitive advantage is complex, but a company’s
survival and prosperity depend on its success in doing so. An organization often uses its
information system to help achieve a competitive advantage. According to Meg McCarthy,
“At Aetna, the IT organization is critical to enabling the implementation of our business
strategy. I report to the chairman of our company and I am a member of the executive
committee. In that capacity, I participate in all of the key business conversations/decisions
that impact the company strategy and the technology strategy.”®” In his book Good to
Great, Jim Collins outlines how technology can be used to accelerate companies from good
to great.’® Table 1.3 shows how a few companies accomplished this move. Ultimately, it is
not how much a company spends on information systems but how it makes and manages
investments in technology. Companies can spend less and get more value.

Company/Business Unit _ Competitive Use of Information Systems

Circuit City Consumer Developed sophisticated sales and
electronics inventory-control systems to deliver
a consistent experience to customers
Gillette Shaving Developed advanced computerized
products manufacturing systems to produce
high-quality products at low cost
Walgreens Drug and Developed satellite communications
convenience systems to link local stores to
stores centralized computer systems
Wells Fargo Financial Developed 24-hour banking, ATMs,

investments, and increased customer
service using information systems

services

Factors That Lead Firms to Seek Competitive Advantage

A number of factors can lead to attaining a competitive advantage. Michael Porter, a promi-
nent management theorist, suggested a now widely accepted competitive forces model, also
called the five-forces model. The five forces include (1) the rivalry among existing competi-
tors, (2) the threat of new entrants, (3) the threat of substitute products and services, (4) the
bargaining power of buyers, and (5) the bargaining power of suppliers. The more these forces
combine in any instance, the more likely firms will seek competitive advantage and the more
dramatic the results of such an advantage will be.

Rivalry Among Existing Competitors

Typically, highly competitive industries are characterized by high fixed costs of entering or
leaving the industry, low degrees of product differentiation, and many competitors. Although
all firms are rivals with their competitors, industries with stronger rivalries tend to have more
firms seeking competitive advantage. To gain an advantage over competitors, companies
constantly analyze how they use their resources and assets. This resource-based view is an
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approach to acquiring and controlling assets or resources that can help the company achieve
a competitive advantage. For example, a transportation company might decide to invest in
radio-frequency technology to tag and trace products as they move from one location to
another.

Threat of New Entrants

A threat appears when entry and exit costs to an industry are low and the technology needed
to start and maintain a business is commonly available. For example, a small restaurant is
threatened by new competitors in the restaurant industry. Owners of small restaurants do
not require millions of dollars to start the business, food costs do not decline substantially
for large volumes, and food processing and preparation equipment is easily available. When
the threat of new market entrants is high, the desire to seck and maintain competitive ad-
vantage to dissuade new market entrants is also usually high.

Threat of Substitute Products and Services

Companies that offer one type of goods or services are threatened by other companies that
offer similar goods or services. The more consumers can obtain similar products and services
that satisfy their needs, the more likely firms are to try to establish competitive advantage.
For example, consider the photographic industry. When digital cameras became popular,
traditional film companies had to respond to stay competitive and profitable. Traditional
film companies, such as Kodak and others, started to offer additional products and enhanced
services, including digital cameras, the ability to produce digital images from traditional film
cameras, and Web sites that could be used to store and view pictures.

Bargaining Power of Customers and Suppliers

Large customers tend to influence a firm, and this influence can increase significantly if the
customers can threaten to switch to rival companies. When customers have a lot of bargaining
power, companies increase their competitive advantage to retain their customers. Similarly,
when the bargaining power of suppliers is strong, companies need to improve their compet-
itive advantage to maintain their bargaining position. Suppliers can also help an organization
gain a competitive advantage. Some suppliers enter into strategic alliances with firms and
eventually actas a part of the company. Suppliers and companies can use telecommunications
to link their computers and personnel to react quickly and provide parts or supplies as nec-
essary to satisfy customers. Government agencies are also using strategic alliances. The
investigative units of the U.S. Customs and Immigration and Naturalization Service entered
into a strategic alliance to streamline investigations.

In the restaurant industry,
competition is fierce because entry
costs are low. Therefore, a small
restaurant that enters the market
can be a threat to existing
restaurants.

(Source: © Sergio Pitamitz/Getty
Images.)
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Wal-Mart and other discount
retailers have used a cost
leadership strategy to deliver the
lowest possible price for products
and services.

(Source: © Jeff Zelevansky/Getty
Images.)

Strategic Planning for Competitive Advantage

To be competitive, a company must be fast, nimble, flexible, innovative, productive, eco-
nomical, and customer oriented. It must also align its IS strategy with general business
strategies and objectives.”” Given the five market forces just mentioned, Porter and others
have proposed a number of strategies to attain competitive advantage, including cost lead-
ership, differentiation, niche strategy, altering the industry structure, creating new products

and services, and improving existing product lines and services.”® In some cases, one of these

strategies becomes dominant. For example, with a cost leadership strategy, cost can be the
trategies b d t. F ple, with t leadership strategy, cost can be th

key consideration, at the expense of other factors if need be.

Cost leadership. Deliver the lowest possible price for products and services. Wal-Mart
and other discount retailers have used this strategy for years. Cost leadership is often
achieved by reducing the costs of raw materials through aggressive negotiations with
suppliers, becoming more efficient with production and manufacturing processes, and
reducing warehousing and shipping costs. Some companies use outsourcing to cut costs

when making products or completing services.

Differentiation. Deliver different products and services. This strategy can involve
producing a variety of products, giving customers more choices, or delivering higher-
quality products and services. Many car companies make different models that use the
same basic parts and components, giving customers more options. Other car companies
attempt to increase perceived quality and safety to differentiate their products and appeal
to consumers who are willing to pay higher prices for these features. Companies that try
to differentiate their products often strive to uncover and eliminate fake products
produced and delivered by others.”! Some believe counterfeit products cost companies
about $600 billion annually. To distinguish their products from fakes, companies are
inserting microscopic particles or other markers to allow them, government regulators,
and law enforcement agencies to distinguish genuine products from bogus ones.

Niche strategy. Deliver to only a small, niche market. Porsche, for example, doesn’t
produce inexpensive station wagons or large sedans. It makes high-performance sports
cars and SUVs. Rolex only makes high-quality, expensive watches. It doesn’t make
inexpensive, plastic watches that can be purchased for $20 or less.
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Grand & Toy Seeks Competitive Advantage by Tracking
Key Performance Indicators

The landscape of today's global business environment is one of
mergers, acquisitions, and relationships. Companies combine and
form partnerships to share benefits and extend their reach into
new regions and markets. OfficeMax, a dominant global force in
retail and commercial office supplies, with close to 1,000 super-
stores worldwide, extended its reach into Canada by acquiring
Grand & Toy, Canada’s largest commercial office products compa-
ny. Rather than rebranding and reorganizing Grand & Toy (named
after James Grand and Samuel Toy), OfficeMax allowed Grand &
Toy to operate independently, a wise move since Grand & Toy has
proved itself to be a smart company, implementing cutting-edge
information systems with impressive results.

Recently, Grand & Toy has been experimenting with new
information management tools in hopes of better understanding
the ebb and flow of market demand and weaknesses within
its organization. Grand & Toy uses two tools from Clarity Systems—
a Key Performance Indicator (KPI) reporting application that tracks
important data in the system over time, and a tool called the Defec-
tor Detector, which indicates when a customer reduces order
quantity. Using these tools, Grand & Toy can closely monitor its
customers and business to determine when and where it has
successes and problems.

Grand & Toy’s new information system from Clarity is an
example of a trend in business management called corporate
performance management (CPM). CPM is an extension of ERP
that allows a business to use the information it collects to analyze
and improve business practices and processes. Analyzing
business processes often depends on analyzing key indicators—
specific information within the system that indicates broader
trends. For example, many senior managers look at growth,
profitability, productivity, and satisfaction as methods of determin-
ing the health of a business. Key indicator information can be com-
bined to compile scores for each of these areas. Tracking these

areas over time help managers and employees evaluate the health
of the company. Information systems are used to analyze these
areas at a variety of levels.

Using corporate performance management tools decision-
makers at Grand & Toy can evaluate the company’s performance
at many levels with little effort. Using the Clarity system, a
manager can study sales for a specific geographic area, on a given
day, or for the entire corporation for the previous year. Tracking
key indicators and adjusting corporate performance accordingly is
one way businesses are working to win a competitive advantage.

Discussion Questions

1. What types of data do you think go in to scoring the growth,
profitability, productivity, and satisfaction of a company like
Grand & Toy?

2. How can Grand & Toy maintain a competitive advantage over
other office supply companies that use the same information
system from Clarity?

Critical Thinking Questions

1. What key indicators would you watch if you managed an office
supply business? Which are internal, and which are external?

2. Three hundred employees of Grand & Toy use the Clarity sys-
tem on a daily basis. Why do you think it is important to provide
access to the system to so many people in the company?

SOURCES: Ruffolo, Rafael, “Grand & Toy Gets Business Performance Clarity,”
itWorldCanada, July 6, 2007, www.itworldcanada.com/Pages/Docbase/
ViewArticle.aspx?ID=idgm!(-36107f64-

e342-4b25-8968-5ef53dd8433e& Portal=2ebe7040-2373-432d-
b393-91e487ee7d70&ParaStart=0&ParaEnd=10&direction=next&Next=Next.
Staff, “Retail Case Study: Grand & Toy,” Clarity Systems Case Studies,
accessed December 26, 2007, www.claritysystems.com/Resources/
CaseStudies.aspx. Grand & Toy Web site, accessed December 26, 2007,
www.grandandtoy.com.
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Porsche is an example of a company
with a niche strategy, producing only
high-performance sports cars and
SUVs.

(Source: © Sajjad Hussain/AFP/
Getty Images.)

strategic alliance (strategic
partnership)

An agreement between two or more
companies that involves the joint
production and distribution of goods
and services.

Information Systems in Perspective

Altering the industry structure. Change the industry to become more favorable to the
company or organization. The introduction of low-fare airline carriers, such as Southwest
Airlines, has forever changed the airline industry, making it difficult for traditional airlines
to make high profit margins. To fight back, airlines such as Delta launched their own
low-fare flights. Creating strategic alliances can also alter the industry structure. A
strategic alliance, also called a strategic partnership, is an agreement between two or
more companies that involves the joint production and distribution of goods and services.
Creating new products and services. Introduce new products and services periodically
or frequently. This strategy always helps a firm gain a competitive advantage, especially
for the computer industry and other high-tech businesses. If an organization does not
introduce new products and services every few months, the company can quickly stagnate,
lose market share, and decline. Companies that stay on top are constantly developing
new products and services. A large U.S. credit-reporting agency, for example, can use its
information system to help it explore new products and services in different markets.
Improving existing product lines and service. Make real or perceived improvements to
existing product lines and services. Manufacturers of household products are always
advertising new and improved products. In some cases, the improvements are more
perceived than real refinements; usually, only minor changes are made to the existing
product, such as to reduce the amount of sugar in breakfast cereal. Some direct-order
companies are improving their service by using Radio Frequency Identification (RFID)
tags to identify and track the location of their products as they are shipped from one
location to another. Customers and managers can instantly locate products as they are
shipped from suppliers to the company, to warehouses, and finally to customers.

Other strategies. Some companies seek strong growth in sales, hoping that it can increase
profits in the long run due to increased sales. Being the first to market is another
competitive strategy. Apple Computer was one of the first companies to offer complete
and ready-to-use personal computers. Some companies offer customized products and
services to achieve a competitive advantage. Dell, for example, builds custom PCs for
consumers. Hire the best people is another example of a competitive strategy. The
assumption is that the best people will determine the best products and services to deliver
to the market and the best approach to deliver these products and services. Companies
can also combine one or more of these strategies. In addition to customization,
Dell attempts to offer low-cost computers (cost leadership) and top-notch service
(differentiation).
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PERFORMANCE-BASED INFORMATION SYSTEMS

Businesses have passed through at least three major stages in their use of information systems.
In the first stage, organizations focused on using information systems to reduce costs and
improve productivity. The National ePrescribing Patient Safety Initiative, for example, offers
powerful software to doctors used to reduce medication errors and costs.”? United Airlines
uses flight-planning software to help it schedule flights and compute fuel needs based on
distance traveled and wind currents.”? The company estimates that it saves almost $1,500 on
fuel for many long-distance flights. In this stage, companies generally ignored the revenue
potential, not looking for opportunities to use information systems to increase sales. The
second stage was defined by Porter and others. It was oriented toward gaining a competitive
advantage. In many cases, companies spent large amounts on information systems and
downplayed the costs. Today, companies are shifting from strategic management to perfor-
mance-based management of their information systems. In this third stage, companies
carefully consider both strategic advantage and costs. They use productivity, return on in-
vestment (ROI), net present value, and other measures of performance to evaluate the
contributions their information systems make to their businesses. Figure 1.18 illustrates these
stages. This balanced approach attempts to reduce costs and increase revenues.

Stage 1: Cost reduction and productivity

Number of products
A

v N—Z2
va

"

Stage 2: Competitive advantage

Stage 3: Performance-based management

|

Benefits Costs
T

R |

O

Productivity

Developing information systems that measure and control productivity is a key element for
most organizations. Productivity is a measure of the output achieved divided by the input
required. A higher level of output for a given level of input means greater productivity; a
lower level of output for a given level of input means lower productivity. The numbers

Chapter 1 35

Three Stages in the Business
Use of Information Systems

productivity
A measure of the output achieved
divided by the input required.
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return on investment (ROI)

One measure of IS value that
investigates the additional profits or
benefits that are generated as a
percentage of the investment in IS
technology.

Paris-based PPR, France’s biggest
clothing retailer, recently acquired
Puma AG, Europe’s second-biggest
sporting-goods maker. The merger
can help the company create a
global brand that straddles sports
and fashion.

(Source: Courtesy of AP Photo/
Christof Stache.)
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assigned to productivity levels are not always based on labor hours—productivity can be
based on factors such as the amount of raw materials used, resulting quality, or time to
produce the goods or service. The value of the productivicy number is not as significant as
how it compares with other time periods, settings, and organizations. A number of politicians
and healthcare professionals hope that keeping electronic medical records (EMRs) on com-
puterized databases will increase the productivity of doctors and healthcare professionals as
well as reducing healthcare costs.”*

Productivity = (Output / Input) x 100%

After a basic level of productivity is measured, an information system can monitor and
compare it over time to see whether productivity is increasing. Then, a company can take
corrective action if productivity drops below certain levels. An automotive company, for
example, might use robots in assembling new cars to increase its labor productivity and reduce
costs. In addition to measuring productivity, an information system can be used within a
process to significantly increase productivity. Thus, improved productivity can result in faster
customer response, lower costs, and increased customer satisfaction. A study of Canadian
productivity increases, for example, showed that more than half of the country’s productivity
gains were caused by improvements in equipment and machinery.”” 20 percent was caused
by worker improvements.

Return on Investment and the Value of Information
Systems

One measure of IS value is return on investment (ROI). This measure investigates the ad-
ditional profits or benefits that are generated as a percentage of the investment in IS
technology. A small business that generates an additional profit of $20,000 for the year as a
result of an investment of $100,000 for additional computer equipment and software would
have a return on investment of 20 percent ($20,000/$100,000). Because of the importance
of ROI, many computer companies provide ROI calculators to potential customers. ROI
calculators are typically provided on a vendor’s Web site and can be used to estimate returns.
According to Megan Burns, an analyst for Forrester Research, “What ROI models allow you
to do is run through the what if scenarios ...””¢

Earnings Growth

Another measure of IS value is the increase in profit, or earnings growth, it brings. For
instance, a mail-order company might install an order-processing system that generates a
seven percent earnings growth compared with the previous year.
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Market Share and Speed to Market

Market share is the percentage of sales that a product or service has in relation to the total
market. If installing a new online catalog increases sales, it might help a company increase
its market share by 20 percent. IS can also help organizations bring new products and services
to customers in less time. This is often called speed to market. A music producer, for example,
can bring a new song or record to the market by placing it on an online music site faster than
it can produce CDs and ship them to retail music stores.

Customer Awareness and Satisfaction

Although customer satisfaction can be difficult to quantify, about half of today’s best global
companies measure the performance of their information systems based on feedback from
internal and external users. Some companies and nonprofit organizations use surveys and
questionnaires to determine whether the IS investment has increased customer awareness and
satisfaction. University researchers at the University of Auckland, for example, developed
surveys and other measurements of an electronic learning system, called CECIL, to determine
the satisfaction and experience of students using the electronic learning approach.”

Total Cost of Ownership

Another way to measure the value of information systems was developed by the Gartner total cost of ownership (TCO)
Group and is called the total cost of ownership (TCO). TCO is the sum of all costs over The measurement of the total cost
of owning computer equipment,
including desktop computers, net-
works, and large computers.

the life of the information system and includes the cost to acquire the technology, technical
support, administrative costs, end-user operations, etc. Market research groups often use
TCO to compare products and services. For example, a survey of large global enterprises
ranked messaging and collaboration software products using the TCO model.”® TransUnion
Interactive, a credit reporting company, uses TCO to rate and select hardware.” According
to TransUnion’s Chief Technology Officer, “Looking at the total cost of ownership and short
implementation cycle, Azul’s hardware was the best alternative for us, providing minimal
downside risk.” TCO is also used by many other companies to rate and select hardware,
software, databases, and other computer-related components.

Return on investment, earnings growth, market share, customer satisfaction, and TCO
are only a few measures that companies use to plan for and maximize the value of their IS
investments. Regardless of the difficulties, organizations must attempt to evaluate the con-
tributions that information systems make to assess their progress and plan for the future.
Information systems and personnel are too important to leave to chance.

Risk

In addition to the return-on-investment measures of a new or modified system, managers
must also consider the risks of designing, developing, and implementing these systems. In-
formation systems can sometimes be costly failures. Some companies, for example, have
attempted to implement ERP systems and failed, costing them millions of dollars. In other
cases, e-commerce applications have been implemented with little success. The costs of de-
velopment and implementation can be greater than the returns from the new system. The
risks of designing, developing, and implementing new or modified systems are covered in
more detail in Chapter 8, which discuss systems development.

CAREERS IN INFORMATION SYSTEMS

Realizing the benefits of any information system requires competent and motivated IS per-
sonnel, and many companies offer excellent job opportunities. Knowledge workers (KWs) are
people who create, use, and disseminate knowledge. They are usually professionals in science,
engineering, business, and other areas who specialize in information systems. Numerous
schools have degree programs with such titles as information systems, computer information
systems, and management information systems. These programs are typically offered by in-
formation schools, business schools, and within computer science departments. Graduating
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students with degrees in information systems have attracted high starting salaries. In addition,
students are increasingly completing business degrees with a global or international orienta-
tion. Here are some of the IS skills that some experts believe are important for IS workers
to have.®

Machine learning

Mobilizing applications

Wireless networking
Human-computer interface
Project management

General networking skills
Network convergence technicians

PN AN =

Open-source programming

e

Business intelligence systems

10. Embedded security

11. Digital home technology integration

12. Languages, including C#, C++, and Java

The job market in the early 2000s was tight. Many jobs were lost in U.S. companies as firms

Best Places to Work as an IS

Professional

Source: Brandel, Mary, “Best

Places to Work in IT 2007,”

Computerworld, June 18, 2007,

p. 34.

merged, outsourced certain jobs overseas, or went bankrupt. Today, demand for IS personnel
is on the rise, along with salaries.8! The U.S. Department of Labor’s Bureau of Labor Statistics
predicts that many technology jobs will increase through 2012 or beyond. Today, the median
salary for IS personnel is almost $80,000, while the average IS manager makes slightly
more than $100,000.82 Table 1.4 summarizes some of the best places to work as an IS

professional.8?

Company

Quick Loans

University of Miami
Sharp Health Care
The Capital Groups
Companies

The Mitre

Corporation

BAE Systems, Inc.

General Mills, Inc.

University of
Pennsylvania

Anheuser-Busch
Companies

Fairfax County
Public Schools

The Internet loan company offers many training opportunities and has excellent promotion practices,
benefits, and high retention.

The university is highly rated for diversity. It has good training and career development.

The company has a training budget for IS professionals of about $3,500 annually per person. About
half of its managers are women.

This investment management firm has a low turnover rate for IS professionals. The company has
a reputation for business managers working closely with IS professionals.

This is a nonprofit organization started at the Massachusetts Institute of Technology (MIT).
The organization has good work/life balance programs with flextime, part-time work,
and telecommuting.

This large defense company offers many opportunities for IS professionals to work on the latest
technologies and computer systems. The company has a training budget for IS professionals of
about $30 million.

As a maker of such brands as Green Giant and Betty Crocker, the company has a successful
“Women in IS” program that helps women advance in their IS careers. The company also has an IS
Manager’s forum that helps IS managers with global issues, project management, and recruitment
issues.

The university offers an excellent child-support program for its IS workers, including its Baby Prep
101 seminar. The university also offers other programs and seminars, including retirement planning.

This popular brewer offers good vacation programs for its IS professionals. Eligible employees also
get free beer or nonalcoholic beverages every month.

This large public school system helps young IS professionals advance in their careers by offering
the IT Leadership Development Cohort Program. The school also gives out a number of awards,
like the Going The Extra Mile award.



An Introduction to Information Systems in Organizations

Opportunities in information systems are also available to people from foreign countries,
including Russia and India. The U.S. H-1B and L-1 visa programs seek to allow skilled
employees from foreign lands into the United States.®* These programs, however, are limited
and in high demand. The L-1 visa program is often used for intracompany transfers for
multinational companies. The H-1B program can be used for new employees. In the first
few days that applications were available for the H-1B program in 2007, over 130,000 ap-
plications were filed for 65,000 positions.®> The number of H-1B visas offered annually can
be political and controversial.®® Some fear that the H-1B program is being abused to replace
high paid U.S. workers with less expensive foreign workers. Some believe that companies
pretend to seek U.S. workers, while actually seeking less expensive foreign workers.8” In 2007,
two U.S. senators on the Senate Judiciary Subcommittee on Immigration sent letters of
concern to a number of Indian firms that were using the H-1B program to staff their U.S.
operations with IS personnel from foreign countries.®® One IS professional, concerned about
abuses in the H1-B program, got a law degree and is now suing companies that he feels are
violating H-1B rules.®” Others, however, believe the H-1B program and similar programs
are invaluable to the U.S. economy and competitiveness.

Roles, Functions, and Careers in IS

There are many exciting and rewarding careers in IS as reported by the Bureau of Labor
Statistics and research done by a variety of organizations.”® Professionals with careers in in-
formation systems can work in an IS department or outside a traditional IS department as
Web developers, computer programmers, systems analysts, computer operators, and many
other positions. In addition to technical skills, they need skills in written and verbal com-
munication, an understanding of organizations and the way they operate, and the ability to
work with people and in groups. Today, many good information, business, and computer
science schools require these business and communications skills of their graduates.

In general, IS professionals are charged with maintaining the broadest perspective on
organizational goals. Most medium to large organizations manage information resources
through an IS department. In smaller businesses, one or more people might manage infor-
mation resources, with support from outsourced services. (Recall that outsourcing is also
popular with larger organizations.) As shown in Figure 1.19, the IS organization has three
primary responsibilities: operations, systems development, and support.

Operations

People in the operations component of a typical IS department work with information sys-
tems in corporate or business unit computer facilities. They tend to focus more on the
efficiency of IS functions rather than their effectiveness.

System operators primarily run and maintain IS equipment, and are typically trained at
technical schools or through on-the-job experience. They are responsible for starting, stop-
ping, and correctly operating mainframe systems, networks, tape drives, disk devices, printers,
and so on. Other operations include scheduling, hardware maintenance, and preparing input
and output. Data-entry operators convert data into a form the computer system can use.
They can use terminals or other devices to enter business transactions, such as sales orders
and payroll data. Increasingly, data entry is being automated—captured at the source of the
transaction rather than entered later. In addition, companies might have local area network
and Web operators who run the local network and any Web sites the company has.

Chapter 1
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CEO
Clo Other functional
areas
Information resource . S InfO(mation
management Operations ystems Support service
: development unit
functions
Computer gzzt[e:: Hardware and
facility nd§ ian software
operations a esig acquisition
Data
Data
Programmin
entry J 9 administration
Local area
network Web User
operations development training
operations Web
administration
Information
center

The Three Primary
Responsibilities of Information
Systems

Each of these elements—
operations, systems development,
and support—contains sub-
elements that are critical to the
efficient and effective performance
of the organization.

Systems Development
The systems development component of a typical IS department focuses on specific devel-
opment projects and ongoing maintenance and review. Systems analysts and programmers,
for example, address these concerns to achieve and maintain IS effectiveness. The role of a
systems analyst is multifaceted. Systems analysts help users determine what outputs they need
from the system and construct plans for developing the necessary programs that produce
these outputs. Systems analysts then work with one or more programmers to make sure that
the appropriate programs are purchased, modified from existing programs, or developed. A
computer programmer uses the plans the systems analyst created to develop or adapt one or
more computer programs that produce the desired outputs. In some cases, foreign companies
are actively recruiting IS professionals in the U.S. Katrina Anderson, for example, was hired
by Infosys, an Indian company, to train in India and return to the U.S. as a programmer.”!
According to Anderson, “The opportunity to train in India was eye-opening, as I came to
realize how respected and prominent Infosys is within the country.” To help businesses select
the best analysts and programmers, companies such as TopCoder offer tests to evaluate the
proficiency and competence of current IS employees or job candidates. TopCoder Collegiate
Challenge allows programming students to compete with other programmers around the
world.”? Some companies, however, are skeptical of the usefulness of these types of tests.”
With the dramatic increase in the use of the Internet, intranets, and extranets, many
companies have Web or Internet developers who create effective and attractive Web sites for
customers, internal personnel, suppliers, stockholders, and others who have a business rela-
tionship with the company. The Internet is also being used to help with systems development
projects.” Professor Luis von Ahn of Carnegie Mellon University, for example, has developed
an Internet game that shows images to two or more players and asks them to type key words
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that describe the image. If the key words match, points are given in the game. Professor von
Ahn uses the matches to develop key words to describe and categorize the images on the
Internet. In other words, the game players are doing the work of developing names and
categories for images on the Web, an important function that is difficult to do without human
judgment and work.

Support

The support component of a typical IS department provides user assistance in hardware and
software acquisition and use, data administration, user training and assistance, and Web
administration. Increasingly, training is done using the Internet.”> Microsoft, for example,
offers free training in areas including time management, marketing, sales, and other areas
(office.microsoft.com/en-us/officelive/FX102119031033.aspx). Other companies, such as
Hewlett Packard (www.hp.com/sbso), also offer online training. In many cases, support is
delivered through an information center.

Because IS hardware and software are costly, a specialized support group often manages
computer hardware and software acquisitions. This group sets guidelines and standards for
the rest of the organization to follow in making purchases. They must gain and maintain an
understanding of available technology and develop good relationships with vendors.

A database administrator focuses on planning, policies, and procedures regarding the use
of corporate data and information. For example, database administrators develop and dis-
seminate information about the corporate databases for developers of IS applications. In
addition, the database administrator monitors and controls database use.

System operators focus on the
efficiency of IS functions, rather
than their effectiveness. Their
primary responsibility is to run and
maintain IS equipment.

(Source: Courtesy
iStockphoto.com.)

IS personnel provide assistance in
hardware and software acquisition,
data administration, user training
and assistance, and Web
administration.

(Source: Courtesy of Christ
Schmidt/iStockPhoto.com.)
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information center

A support function that provides
users with assistance, training,
application development, documen-
tation, equipment selection and set-
up, standards, technical assistance,
and troubleshooting.

information service unit
A miniature IS department.

User training is key to get the most from any information system, and the support area
ensures that appropriate training is available. Training can be provided by internal staff or
from external sources. For example, internal support staff can train managers and employees
in the best way to enter sales orders, to receive computerized inventory reports, and to submit
expense reports electronically. Companies also hire outside firms to help train users in other
areas, including the use of word processing, spreadsheets, and database programs.

Web administration is another key area for support staff. With the increased use of the
Internet and corporate Web sites, Web administrators are sometimes asked to regulate and
monitor Internet use by employees and managers to make sure that it is authorized and
appropriate. Web administrators also maintain the corporate Web site to keep it accurate
and current, which can require substantial resources.

The support component typically operates the information center. An information
center provides users with assistance, training, application development, documentation,
equipment selection and setup, standards, technical assistance, and troubleshooting. Al-
though many firms have attempted to phase out information centers, others have changed
their focus from technical training to helping users find ways to maximize the benefits of the
information resource.

Information Service Units

An information service unit is basically a miniature IS department attached and directly
reporting to a functional area in a large organization. Notice the information service unit
shown earlier in Figure 1.19. Even though this unit is usually staffed by IS professionals, the
project assignments and the resources necessary to accomplish these projects are provided by
the functional area to which it reports. Depending on the policies of the organization, the
salaries of IS professionals staffing the information service unit might be budgeted to either
the IS department or the functional area.

Typical IS Titles and Functions

The organizational chart shown in Figure 1.19 is a simplified model of an IS department in
a typical medium or large organization. Many organizations have even larger departments,
with increasingly specialized positions such as librarian or quality assurance manager. Smaller
firms often combine the roles shown in Figure 1.19 into fewer formal positions.

The Chief Information Officer

The role of the chief information officer (CIO) is to employ an IS department’s equipment
and personnel to help the organization attain its goals.”® The CIO is usually a vice president
concerned with the overall needs of the organization, who sets corporate-wide policies, and
plans, manages, and acquires information systems. In one survey, more than 60 percent of
CIOs reported directly to the president of the company or the chief executive officer
(CEO).” Some of the CIO’s top concerns include integrating IS operations with corporate
strategies, keeping up with the rapid pace of technology, and defining and assessing the value
of systems development projects. According to a survey, almost 80 percent of CIOs are
actively involved in or consulted on most major decisions.”® Tom Shelman, CIO for
Northrop Grumman Corporation, for example, changed his job description to be more
strategic, meet with customers, and help win new business.”” When asked about his new role,
Mr. Shelman said, “It was a significant change.”

Depending on the size of the IS department, several people might work in senior IS
managerial levels. Some job titles associated with IS management are the CIO, vice president
of information systems, manager of information systems, and chief technology officer
(CTO). A central role of all these people is to communicate with other areas of the organi-
zation to determine changing needs. Often these employees are part of an advisory or steering
committee that helps the CIO and other IS managers make decisions about the use of in-
formation systems. Together they can best decide what information systems will support
corporate goals. The CTO, for example, typically works under a CIO and specializes in
networks and related equipment and technology.
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LAN Administrators

Local area network (LAN) administrators set up and manage the network hardware, software,
and security processes. They manage the addition of new users, software, and devices to the
network. They also isolate and fix operations problems. LAN administrators are in high
demand and often solve both technical and nontechnical problems.

Internet Careers

The bankruptcy of some Internet start-up companies in the early 2000s, called the doz-gone
era by some, has resulted in layoffs for some firms. Executives of these bankrupt start-up
Internet companies lost hundreds of millions of dollars in a few months. Yet, the use of the
Internet to conduct business continues to grow and has stimulated a steady need for skilled
personnel to develop and coordinate Internet usage. As shown in Figure 1.19, these careers
are in the areas of Web operations, Web development, and Web administration. As with
other areas in IS, many top-level administrative jobs are related to the Internet. These career
opportunities are found in both traditional companies and those that specialize in the
Internet.

Internet jobs within a traditional company include Internet strategists and administrators,
Internet systems developers, Internet programmers, and Internet or Web site operators. Some
companies suggest a new position, chief Internet officer, with responsibilities and a salary
similar to the CIO’s.

In addition to traditional companies, Internet companies offer exciting career opportu-
nities. These companies include Amazon.com, Yahoo!, eBay, and many others. Systest, for
example, specializes in finding and eliminating digital bugs that could halt the operation of
a computer system.!%°

Often, the people filling IS roles have completed some form of certification. Certification
is a process for testing skills and knowledge resulting in an endorsement by the certifying
authority that an individual is capable of performing a particular job. Certification frequently
involves specific, vendor-provided or vendor-endorsed coursework. Popular certification
programs include Microsoft Certified Systems Engineer, Certified Information Systems Se-
curity Professional (CISSP), Oracle Certified Professional, Cisco Certified Security Profes-
sional (CCSP), and many others.!!

A company’s ClO is usually a vice
president who sets corporate-wide
policies, and plans, manages, and
acquires information systems.

(Source: ® Click Productions/Getty
Images.)

certification

A process for testing skills and
knowledge, which results in a state-
ment by the certifying authority that
states an individual is capable of
performing a particular kind of job.
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Other IS Careers

To respond to the increase in attacks on computers, new and exciting careers have developed
in security and fraud detection and prevention. Today, many companies have IS security
positions such as a chief information security officer or a chief privacy officer. Some univer-
sities offer degree programs in security or privacy. The National Insurance Crime Bureau, a
nonprofit organization supported by roughly 1,000 property and casualty insurance com-
panies, uses computers to join forces with special investigation units and law enforcement
agencies, as well as to conduct online fraud-fighting training to investigate and prevent these
types of crimes.'” The University of Denver has offered a program in video-game develop-
ment.'® It is even possible to work from home in an IS field. Programmers, systems
developers, and others are also working from home in developing new information systems.

In addition to working for an IS department in an organization, IS personnel can work
for large consulting firms, such as Accenture (www.accenture.com), IBM (www.ibm.com/ser-
vices), EDS (www.eds.com), and others.!® Some consulting jobs can entail frequent travel
because consultants are assigned to work on various projects wherever the client is. Such roles
require excellent people and project management skills in addition to IS technical skills.

Other IS career opportunities include being employed by technology companies, such as
Microsoft (www.microsoft.com), Google (www.google.com), Dell (www.dell.com), and many
others. Such a role enables an individual to work on the cutting edge of technology, which
can be extremely challenging and exciting. As some computer companies cut their services
to customers, new companies are being formed to fill the need. With names such as Speak
with a Geek and the Geek Squad, these companies are helping people and organizations with
their computer-related problems that computer vendors are no longer solving.

Finding a Job in IS

There are many traditional approaches to finding a job in the information systems area,
including on-campus visits from recruiters and referrals from professors, friends, and family
members. Many colleges and universities have excellent programs to help students develop
résumés and conduct job interviews. Developing an online resume can be critical to finding
a good job. Many companies accept résumés online and use software to search for key words
and skills used to screen job candidates.!® Thus, having the right key words and skills can
mean the difference between getting a job interview and not being considered.

Increasingly, students are using the Internet and other sources to find IS jobs. Many Web
sites, such as Monster.com, post job opportunities for Internet careers and more traditional
careers. Most large companies list job opportunities on their Web sites. These sites allow
prospective job hunters to browse job opportunities, locations, salaries, benefits, and other
factors. In addition, some sites allow job hunters to post their résumés. Many of the social
networking sites, including MySpace and Facebook, can be used to help get job leads. Face-
book and Jobster are investigating a joint venture to launch a job site available on Facebook’s
Internet site.!% Corporate recruiters also use the Internet or Web logs (blogs) to gather in-
formation on existing job candidates or to locate new job candidates.!®” According to Ryan
Loken, an executive at Wal-Mart Stores, Inc., “Blogs are a tool in the tool kit.” Loken has
used the Internet and blogs to fill over 100 corporate positions. To fill more than 5,000
intern positions and entry-level jobs, Ernst & Young LLP uses the Internet, blogs, and social
networking sites such as Facebook and MySpace. The company has a page on the Facebook
Internet site to attract job candidates.!® “It’s a very good thing for communicating with
potential job seekers. You're reaching the student in their lair,” says Mark Mehler of
CareerXroads.
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GLOBAL CHALLENGES IN INFORMATION SYSTEMS

Changes in society as a result of increased international trade and cultural exchange, often
called globalization, have always had a big impact on organizations and their information
systems. In his book, 7he World Is Flat, Thomas Friedman describes three eras of globaliza-
tion.'” See Table 1.5. According to Friedman, we have progressed from the globalization of
countries to the globalization of multinational corporations and individuals. Today, people
in remote areas can use the Internet to compete with and contribute to other people, the
largest corporations, and entire countries. These workers are empowered by high-speed In-
ternet access, making the world flatter. In the Globalization 3.0 era, designing a new airplane
or computer can be separated into smaller subtasks and then completed by a person or small
group that can do the best job. These workers can be located in India, China, Russia, Europe,
and other areas of the world. The subtasks can then be combined or reassembled into the
complete design. This approach can be used to prepare tax returns, diagnose a patient’s
medical condition, fix a broken computer, and many other tasks.

Globalization 1.0 Late 1400-1800 Countries with the power to explore
and influence the world

Globalization 2.0 1800-2000 Multinational corporations that have
plants, warehouses, and offices around
the world

Globalization 3.0 2000-today Individuals from around the world

who can compete and influence other
people, corporations, and countries
by using the Internet and powerful
technology tools
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Internet job sites such as
Monster.com allow job hunters to
browse job opportunities and post
their résumés.

(Source: www.monster.com.)
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Today’s information systems have led to greater globalization. High-speed Internet access

and networks that can connect individuals and organizations around the world create more
international opportunities. Global markets have expanded. People and companies can get
products and services from around the world, instead of around the corner or across town.
These opportunities, however, introduce numerous obstacles and issues, including challenges
involving culture, language, and many others.

Cultural challenges. Countries and regional areas have their own cultures and customs
that can significantly affect individuals and organizations involved in global trade.
Language challenges. Language differences can make it difficult to translate exact
meanings from one language to another.

Time and distance challenges. Time and distance issues can be difficult to overcome for
individuals and organizations involved with global trade in remote locations. Large time
differences make it difficult to talk to people on the other side of the world. With long
distance, it can take days to get a product, a critical part, or a piece of equipment from
one location to another location.

Infrastructure challenges. High-quality electricity and water might not be available in
certain parts of the world. Telephone services, Internet connections, and skilled
employees might be expensive or not readily available.

Currency challenges. The value of different currencies can vary significantly over time,
making international trade more difficult and complex.

Product and service challenges. Traditional products that are physical or tangible, such
as an automobile or bicycle, can be difficult to deliver to the global market. However,
electronic products (e-products) and electronic services (e-services) can be delivered to
customers electronically, over the phone, networks, through the Internet, or other elec-
tronic means. Software, music, books, manuals, and help and advice can all be delivered
globally and over the Internet.

Technology transfer issues. Most governments don’t allow certain military-related
equipment and systems to be sold to some countries. Even so, some believe that foreign
companies are stealing the intellectual property, trade secrets, and copyrighted materials,
and are counterfeiting products and services.

State, regional, and national laws. Every state, region, and country has a set of laws that
must be obeyed by citizens and organizations operating in the country. These laws can
deal with a variety of issues, including trade secrets, patents, copyrights, protection of
personal or financial data, privacy, and much more. Laws restricting how data enters or
exits a country are often called transborder data-flow laws. Keeping track of these laws and
incorporating them into the procedures and computer systems of multinational and
transnational organizations can be very difficult and time consuming, requiring expert
legal advice.

Trade agreements. Countries often enter into trade agreements with each other. The
North American Free Trade Agreement (NAFTA) and the Central American Free Trade
Agreement (CAFTA) are examples. The European Union (EU) is another example of a
group of countries with an international trade agreement.!'” The EU is a collection of
mostly European countries that have joined together for peace and prosperity. In addition
to NAFTA, CAFTA, and the EU, there are many other trade agreements. The Australia-
United States Free Trade Agreement (AUSFTA) was signed into law in 2005. The
Korean-United States Free Trade Agreement (KORUS-FTA) was signed into law in
2007.""! There are free trade agreements between Bolivia and Mexico, Canada and Costa
Rica, Canada and Israel, Chile and Korea, Mexico and Japan, the United States and
Jordan, and many others.!!?
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Principle

The value of information is directly linked to how it
helps decision makers achieve the organization’s
goals.

Data consists of raw facts; information is data transformed
into a meaningful form. The process of defining relationships
among data requires knowledge. Knowledge is an awareness
and understanding of a set of information and the way that
information can support a specific task. To be valuable, infor-
mation must have several characteristics: It should be accu-
rate, complete, economical to produce, flexible, reliable,
relevant, simple to understand, timely, verifiable, accessible,
and secure. The value of information is directly linked to how
it helps people achieve their organization’s goals.

Information systems are sets of interrelated elements
that collect (input), manipulate and store (process), and dis-
seminate (output) data and information. Input is the activity of
capturing and gathering new data, processing involves con-
verting or transforming data into useful outputs, and output
involves producing useful information. Feedback is the output
that is used to make adjustments or changes to input or pro-
cessing activities.

Principle

Knowing the potential impact of information systems
and having the ability to put this knowledge to work
can result in a successful personal career and orga-
nizations that reach their goals.

Information systems play an important role in today's
businesses and society. The key to understanding the existing
variety of systems begins with learning their fundamentals.
The types of systems used within organizations can be
classified into four basic groups: (1) e-commerce and
m-commerce, (2] TPS and ERP, (3) MIS and DSS, and

(4) specialized business information systems.

E-commerce involves any business transaction executed
electronically between parties such as companies (business-
to-business), companies and consumers (business-to-
consumer), business and the public sector, and consumers
and the public sector. The major volume of e-commerce and
its fastest-growing segment is business-to-business trans-
actions that make purchasing easier for big corporations.
E-commerce offers opportunities for small businesses by
enabling them to marketand sell at a low cost worldwide, thus
enabling them to enter the global market. Mobile commerce
(m-commerce] are transactions conducted anywhere, any-
time. M-commerce relies on the use of wireless communi-
cations to allow managers and corporations to place orders
and conduct business using handheld computers, portable

phones, laptop computers connected to a network, and other
mobile devices.

The most fundamental system is the transaction process-
ing system (TPS). A transaction is any business-related
exchange. The TPS handles the large volume of business
transactions that occur daily within an organization. TPSs
include order processing, purchasing, accounting, and
related systems.

An enterprise resource planning (ERP) system is a set of
integrated programs that is capable of managing a company's
vital business operations for an entire multisite, global orga-
nization. Although the scope of an ERP system may vary from
company to company, most ERP systems provide integrated
software to support the manufacturing and finance business
functions of an organization.

A management information system (MIS] uses the infor-
mation from a TPS to generate information useful for man-
agement decision making. The focus of an MIS is primarily on
operational efficiency. A decision support system (DSS) is an
organized collection of people, procedures, databases, and
devices used to support problem-specific decision making.
The DSS differs from an MIS in the support given to users, the
decision emphasis, the development and approach, and sys-
tem components, speed, and output. The specialized business
information systems include knowledge management sys-
tems, artificial intelligence systems, expert systems, and vir-
tual reality systems. Knowledge management systems are
organized collections of people, procedures, software,
databases and devices used to create, store, share, and use
the organization’s knowledge and experience.

Principle

System users, business managers, and information
systems professionals must work together to build a
successful information system.

Systems development is the activity of creating or modifying
existing business systems. The goal of the systems investi-
gation is to gain a clear understanding of the problem to be
solved or opportunity to be addressed. If the decision is to
continue with the solution, the next step, systems analysis,
defines the problems and opportunities of the existing sys-
tem. Systems design determines how the new system will
work to meet the business needs defined during systems
analysis. Systems implementation involves creating or
acquiring the various system components (hardware, soft-
ware, databases, etc.] defined in the design step, assembling
them, and putting the new system into operation. The purpose
of systems maintenance and review is to check and modify
the system so that it continues to meet changing business
needs.
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Principle

The use of information systems to add value to the
organization can also give an organization a compet-
itive advantage.

An organization is a formal collection of people and various
other resources established to accomplish a set of goals. The
primary goal of a for-profit organization is to maximize share-
holder value. Nonprofit organizations include social groups,
religious groups, universities, and other organizations that do
not have profit as the primary goal. Organizations are systems
with inputs, transformation mechanisms, and outputs.

Value-added processes increase the relative worth of the
combined inputs on their way to becoming final outputs of the
organization. The value chain is a series (chain) of activities
thatincludes (1) inbound logistics, (2) warehouse and storage,
(3) production, (4) finished product storage, (5) outbound
logistics, (6) marketing and sales, and (7] customer service.

Supply chain management (SCM] helps determine what
supplies are required, what quantities are needed to meet
customer demand, how the supplies are to be processed
(manufactured) into finished goods and services, and how the
shipment of supplies and products to customers is to be
scheduled, monitored, and controlled. Customer relationship
management (CRM] programs help a company manage all
aspects of customer encounters, including marketing and
advertising, sales, customer service after the sale, and pro-
grams to help keep and retain loyal customers. CRM can help
a company collect customer data, contact customers, edu-
cate customers on new products, and actively sell products
to existing and new customers.

Organizations use information systems to support orga-
nizational goals. Because information systems typically are
designed to improve productivity, methods for measuring the
system’s impact on productivity should be devised. In the late
1980s and early 1990s, overall productivity did not seem to
increase with increases in investments in information sys-
tems. Often called the productivity paradox, this situation
troubled many economists who were expecting to see dra-
matic productivity gains. In the early 2000s, however, produc-
tivity again seemed on the rise.

Organizational culture and change are important internal
issues that affect most organizations. Organizational culture
consists of the major understandings and assumptions for a
business, a corporation, or an organization. Organizational
change deals with how for-profit and nonprofit organizations
plan for, implement, and handle change. Change can be
caused by internal or external factors. Many European coun-
tries, for example, adopted the euro, a single European cur-
rency, which changed how financial companies do business
and how they use their information systems.

User satisfaction with a computer system and the infor-
mation it generates often depends on the quality of the system
and the resulting information. A quality information system is
usually flexible, efficient, accessible, and timely. The extent to
which technology is used throughout an organization is a

function of technology diffusion, infusion, and acceptance.
Technology diffusion is a measure of how widely technology
is in place throughout an organization. Technology infusion is
the extent to which technology permeates an area or depart-
ment. The technology acceptance model (TAM] investigates
factors, such as perceived usefulness of the technology, ease
of use of the technology, the quality of the information system,
and the degree to which the organization supports the use of
the information system, to predict IS usage and performance.

Competitive advantage is usually embodied in either a
product or service that has the most added value to con-
sumers and that is unavailable from the competition or in an
internal system that delivers benefits to a firm not enjoyed by
its competition. The five-forces model covers factors that lead
firms to seek competitive advantage: rivalry among existing
competitors, the threat of new market entrants, the threat of
substitute products and services, the bargaining power of
buyers, and the bargaining power of suppliers. Three strate-
gies to address these factors and to attain competitive advan-
tage include altering the industry structure, creating new
products and services, and improving existing product lines
and services.

The ability of an information system to provide or maintain
competitive advantage should also be determined. Several
strategies for achieving competitive advantage include
enhancing existing products or services or developing new
ones, as well as changing the existing industry or creating a
new one.

Developing information systems that measure and con-
trol productivity is a key element for most organizations. A
useful measure of the value of an IS project is return on
investment (ROI). This measure investigates the additional
profits or benefits that are generated as a percentage of the
investment in IS technology. Total cost of ownership (TCO] can
also be a useful measure.

Principle

Cooperation between business managers and IS per-
sonnel is the key to unlocking the potential of any new
or modified system.

Information systems personnel typically work in an IS depart-
ment that employs a chief information officer, systems ana-
lysts, computer programmers, computer operators, and a
number of other people. The overall role of the chief infor-
mation officer (CI0) is to employ an IS department’s equip-
ment and personnel in a manner that will help the organiza-
tion attain its goals. Systems analysts help users determine
what outputs they need from the system and construct the
plans for developing the necessary programs that produce
these outputs. Systems analysts then work with one or more
programmers to make sure that the appropriate programs
are purchased, modified from existing programs, or devel-
oped. The major responsibility of a computer programmer is
to use the plans developed by the systems analyst to develop
or adapt one or more computer programs that produce the
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desired outputs. Computer operators are responsible for
starting, stopping, and correctly operating mainframe sys-
tems, networks, tape drives, disk devices, printers, and so on.
LAN administrators set up and manage the network hard-
ware, software, and security processes. Trained personnel
are also increasingly needed to set up and manage a com-
pany’s Internet site, including Internet strategists, Internet
systems developers, Internet programmers, and Web site
operators. Information systems personnel may also work in
other functional departments or areas in a support capacity.
In addition to technical skills, IS personnel also need skills in
written and verbal communication, an understanding of orga-
nizations and the way they operate, and the ability to work with
people (users). In general, IS personnel are charged with
maintaining the broadest enterprise-wide perspective.
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In addition to working for an IS department in an organi-
zation, IS personnel can work for one of the large consulting
firms, such as Accenture, EDS, and others. Another IS career
opportunity is to be employed by a hardware or software ven-
dor developing or selling products.

Today’s information systems have led to greater global-
ization. High-speed Internet access and networks that can
connect individuals and organizations around the world cre-
ate more international opportunities. Global markets have
expanded. People and companies can get products and ser-
vices from around the world, instead of around the corner or
across town. These opportunities, however, introduce numer-
ous obstacles and issues, including challenges involving cul-
ture, language, and many others.

CHAPTER 1: SELF-ASSESSMENT TEST

The value of information is directly linked to how it helps
decision makers achieve the organization’s goals.

1. A (An) is a set of interrelated com-
ponents that collect, manipulate, and disseminate data and
information and provide a feedback mechanism to meet an
objective.

2. Knowledge workers are usually professionals in science,
engineering, business, and other areas. True or False?

Knowing the potential impact of information systems and
having the ability to put this knowledge to work can result
in a successful personal career and organizations that reach

their goals.
3. A (An)

databases, telecommunications, people, and procedures.

consists of hardware, software,

4. Computer programs that govern the operation of a com-
puter system are called

a. feedback
b. feedforward
c. software

d. transaction processing system

5. What is an organized collection of people, procedures,
software, databases and devices used to create, store, share,
and use the organization’s experience and knowledge?

a. TPS (transaction processing system)

b. MIS (management information system)

c. DSS (decision support system)

d. KMS (knowledge management system)

System users, business managers, and information systems
professionals must work together to build a successful infor-
mation system.

6. What involves creating or acquiring the various system
components (hardware, software, databases, etc.) defined
in the design step, assembling them, and putting the new
system into operation?

a. systems implementation

b. systems review

c. systems development

d

systems design

7o involves anytime, anywhere com-

merce that uses wireless communications.

8. involves contracting with outside

professional services to meet specific business needs.

The use of information systems to add value to the organiza-
tion can also give an organization a competitive advantage.

9. change can help an organization

improve raw materials supply, the production process, and
the products and services offered by the organization.

10. Technology infusion is a measure of how widely technol-
ogy is spread throughout an organization. True or False?

Cooperation between business managers and IS personnel is
the key to unlocking the potential of any new or modified
system.

11. Who is involved in helping users determine what outputs
they need and constructing the plans needed to produce
these outputs?

a. the CIO

b. the applications programmer
c. the systems programmer

d. the systems analyst



50 Part 1 Information Systems in Perspective

12. An information center provides users with assistance, train-
ing, and application development. True or False?

13. The

information systems department or area in a company.

is typically in charge of the

REVIEW QUESTIONS

CHAPTER 1: SELF-ASSESSMENT TEST ANSWERS

(1) information system (2) True (3) computer-based informa-
tion system (CBIS) (4) ¢ (5) d (6) a (7) Mobile commerce (m-
commerce) (8) Outsourcing (9) Sustaining (10) False (11) d
(12) True (13) chief information officer (CIO)

What are the components of any information system?
How would you distinguish data and information? Infor-
mation and knowledge?

3. Identify at least six characteristics of valuable information.

4. What is a computer-based information system? What are
its components?

5. What are the most common types of computer-based
information systems used in business organizations today?
Give an example of each.

6. What is the difference between e-commerce and m-

N —

commerce?

7. Describe three applications of virtual reality.

8. What is a knowledge management system? Give an
example.

DISCUSSION QUESTIONS

9. What is the technology acceptance model (TAM)?

10. What is user satisfaction?

11. What are some general strategies employed by organiza-
tions to achieve competitive advantage?

12. Define the term productivity. Why is it difficult to measure
the impact that investments in information systems have
on productivity?

13. What is supply chain management?

14. What is the total cost of ownership?

15. What is the role of the systems analyst? What is the role of
the programmer?

16. What is the operations component of a typical IS depart-
ment?

17. What is the role of the chief information officer?

1. Describe the “ideal” automated auto license plate renewal
system for the drivers in your state. Describe the input,
processing, output, and feedback associated with this
system.

2. Describe how information systems are used at school or
work.

3. You have decided to open an Internet site to buy and sell
used music CDs to other students. Describe the value chain
for your new business.

4. How is it that useful information can vary widely from the
quality attributes of valuable information?

5. What is the difference between DSS and knowledge
management?

6. Discuss the potential use of virtual reality to enhance the
learning experience for new automobile drivers. How
might such a system operate? What are the benefits and
potential drawbacks of such a system?

7. Discuss how information systems are linked to the business
objectives of an organization.

8. You have been hired to work in the IS area of a manufac-
turing company that is starting to use the Internet to order
parts from its suppliers and offer sales and support to its
customers. What types of Internet positions would you
expect to see at the company?

9. How would you measure user satisfaction with a registra-
tion program at a college or university? What are the
important features that would make students and faculty
satisfied with the system?

10. You have been asked to participate in the preparation of
your company’s strategic plan. Specifically, your task is to
analyze the competitive marketplace using Porter’s five-
forces model. Prepare your analysis, using your knowledge
of a business you have worked for or have an interest in
working for.

11. Based on the analysis you performed in the preceding dis-
cussion question, what possible strategies could your orga-
nization adopt to address these challenges? What role could
information systems play in these strategies? Use Porter’s
strategies as a guide.

12. You have been hired as a sales representative for a sporting
goods store. You would like the IS department to develop
new software to give you reports on which customers are
spending the most at your store. Describe your role in get-
ting the new software developed. Describe the roles of the
systems analysts and the computer programmers.

13. Imagine that you are the CIO for a large, multinational
company. Outline a few of your key responsibilities.



An Introduction to Information Systems in Organizations

14. You have decided to open an Internet site to buy and sell

used music CDs to other students. Describe the supply
chain for your new business.

15. What sort of IS position would be most appealing to you—

working as a member of an IS organization, being a con-

PROBLEM-SOLVING EXERCISES
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sultant, or working for an IS hardware or software vendor?

Why?

16. What are your career goals and how can a computer-based

information system be used to achieve them?

1.

Prepare a data disk and a backup disk for the problem-
solving exercises and other computer-based assignments
you will complete in this class. Create one directory for each
chapter in the textbook (you should have 9 directories). As
you work through the problem-solving exercises and com-
plete other work using the computer, save your assignments
for each chapter in the appropriate directory. On the label
of each disk be sure to include your name, course, and sec-
tion. On one disk write “Working Copy”; on the other
write “Backup.”

TEAM ACTIVITIES

2.

3.

Do some research to obtain estimates of the rate of growth
of the e-commerce and m-commerce. Use the plotting
capabilities of your spreadsheet or graphics software to pro-
duce a bar chart of that growth over a number of years.
Share your findings with the class.

Using a word processing program, write a detailed job
description of a CIO for a medium sized manufacturing
company. Use a graphics program to make a presentation
on the requirements for the new CIO.

Before you can do a team activity, you need a team! The
class members may self-select their teams, or the instructor
may assign members to groups. Once your group has been
formed, meet and introduce yourselves to each other. You
will need to find out the first name, hometown, major, and
e-mail address and phone number of each member. Find
out one interesting fact about each member of your team,
as well. Come up with a name for your team. Put the infor-
mation on each team member into a database and print
enough copies for each team member and your instructor.

WEB EXERCISES

2.

3.

Have your team interview a company that recently intro-
duced new technology. Write a brief report that describes
the extent of technology infusion and diffusion.

With your team, interview one or more managers at a local
manufacturing company. Describe the company’s supply
chain. How does the company manage handle customer
relationship management?

1.

Throughout this book, you will see how the Internet pro-
vides a vast amount of information to individuals and
organizations. We will stress the World Wide Web, or sim-
ply the Web, which is an important part of the Internet.
Most large universities and organizations have an address
on the Internet, called a Web site or home page. The address
of the Web site for the publisher of this text is hzp://
www.course.com. You can gain access to the Internet
through a browser, such as Internet Explorer or Netscape.
Using an Internet browser, go to the Web site for this pub-
lisher. What did you find? Try to obtain information on

3.

this book. You may be asked to develop a report or send an
e-mail message to your instructor about what you found.
Go to an Internet search engine, such as www.yahoo.com,
or www.google.com, and search for information about vir-
tual reality. Write a brief report that summarizes what you
found and the companies that provide knowledge manage-
ment products.

Use the Internet to search for information about user sat-
isfaction. You can use a search engine, such as Yahoo!, or a
database at your college or university. Write a brief report
describing what you found.


http://www.course.com
http://www.course.com
www.yahoo.com
www.google.com
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CAREER EXERCISES

1. In the Career Exercises found at the end of every chaprer,
you will explore how material in the chapter can help you
excel in your college major or chosen career. Write a brief
report on the career that appeals to you the most. Do the
same for two other careers that interest you.

2. Research careers in accounting, marketing, information
systems, and two other career areas that interest you.

CASE STUDIES

Describe the job opportunities, job duties, and the possible
starting salaries for each career area in a report.

3. DPick the five best companies for your career. Describe how
each company uses information systems to help achieve a
competitive advantage.

Case One
Yansha Leans on IS to Stay Competitive

More than ever before, Chinese retailers are facing local
competition from foreign companies. China’s highly regu-
lated economy has long insulated businesses from competi-
tion. Now that China is loosening its regulations in an effort
to benefit from international trade, its own businesses must
work harder than ever to become more efficient and effective
and keep customers.

Yansha is one of China’s biggest retailers. It sells upscale
designer clothes from around the world along with other fine
merchandise. One of its largest retail stores occupies 215,000
square feet in Beijing’s famous Youyi Shopping City.

Yansha has long experienced market leadership in China,
but in recent years has felt increasing competition from
international companies. Yansha's management team was
aware that its methods of communication with suppliers—the
placing and receiving of orders—was less than efficient. [t was
also aware of other inefficiencies in communication through-
out the organization. For Yansha to maintain its leadership
role in the market, it would need to cut the waste, and become
lean and mean in its application of information system
technology.

Yansha turned to IBM China Research Lab to evaluate its
information systems and recommend the latest technologies
to bring it up to date. IBM implemented a massive system
upgrade across the entire enterprise, an enterprise resource
planning (ERP] system. The ERP allows Yansha executives
and managers to view real-time performance data, such as
sales across all locations, in certain regions, or in one par-
ticular store. Using this system, managers could, for exam-
ple, determine the success of a particular marketing
approach. The new ERP interfaces with a new supply chain
management (SCM) system that provides close communica-
tion between Yansha and its suppliers. These two systems
working together, the ERP system and the SCM system,
allows for Yansha and its suppliers to work as one tightly knit
organization.

The new systems required a big investment of time and
money for Yansha, but the benefits have vastly overshadowed
the costs. The new systems reduced the time it takes for sup-
pliers to ship merchandise to Yansha (order lead time) from
2.5 days to 4.5 hours. The order acknowledgment rate has
increased from 80 percent to 99 percent. Order errors have
been reduced from nine to one percent. The money saved by
Yansha receiving the right merchandise at the right time has
saved the company enough money to pay for its expensive new
information systems within nine months of rolling them out.
Achieving a return on investment (ROI) in such a short
time is something any chief information officer (C10) would be
proud of.

Discussion Questions

1. China is experiencing a rapidly evolving economy. Why do
you think most international businesses are looking to
China as both an opportunity and a threat?

2. Yansha has raced to catch up with the latest information
systems and technologies, but remains a local Chinese busi-
ness. What might Yansha’s next move be in order to
increase its revenue? How might that move be most suc-
cessfully taken?

Critical Thinking Questions

1. What benefits do local businesses such as Yansha have over
foreign businesses. How can those advantages be used to
maintain leadership in a market?

2. What benefits do international businesses have over smaller
local businesses? How can they be used to infiltrate a new
market and take over leadership?

SOURCES: Staff, “Yansha department store embraces supplier collaboration
to streamline processes,” IBM Success Stories, November 29, 2007,
www-01.ibm.com/software/success/cssdb.nst/CS/JSTS-79BMT3?
OpenDocument&Site=corp&cty=en_us. Yansha's Web site, accessed
December 21, 2007, www.yansha.com.cn.


www-01.ibm.com/software/success/cssdb.nsf/CS/JSTS-79BMT3?
www.yansha.com.cn
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Case Two

Customer Service Drives Information Systems at
Volvo Cars Belgium

You can often gauge the role of information systems within a
business by evaluating how the chief information officer (CIQ],
or head of information systems, interacts professionally with
the president, chief executive officer (CEQ), and other high-
ranking decision makers. At Volvo Cars Belgium, the com-
pany’'s Brussels-based subsidiary, the head of information
systems, Michelangelo Adamo, who goes by the title “IT
supervisor,” reports directly to the customer service man-
ager. This is unique since most individuals in Michelangelo’s
position would report to the CEO, president, or even chief
operating officer (CO0) or chief financial officer (CFQ).

The relationship of Volvo's IT supervisor to the customer
service manager indicates Volvo's strong emphasis on cus-
tomer service as a primary goal of the business. It also
suggests a belief that information systems should always be
designed in a manner that provides additional service to the
customer. While Michelangelo is the IT supervisor for the 65-
dealer network, his ultimate goal is to sell more cars, and to
do so, he needs to make and keep customers happy. Consider
the following example of customer service-driven information
systems.

Recently Volvo Cars Belgium completed a massive infor-
mation system implementation that connects the 65 Belgium
Volvo dealers over a common network, and to Volvo head-
quarters in Goteborg, Sweden. The overarching goal of the
project was to improve customer service. Through the new
system, Volvo Cars Belgium is able to track a single car
through its entire lifecycle; from the moment the order is
placed, to delivery, to after-sale maintenance and customer
service. This allows Volvo to see to it that customers get the
right service at the right time, regardless of what dealership
they visit. The system also speeds up repairs by allowing a
dealership to order parts for a vehicle from Volvo suppliers at
the same time the service appointment is made.

The system also allows Volvo Cars Belgium to easily col-
lect sales and service data and apply standardized perfor-
mance metrics across the entire dealer network. This data is
passed on to Volvo headquarters where it is used to target
dealerships that need improvement and reward dealerships
that excel.

Volvo Cars Belgium’s new integrated information system
illustrates the emphasis that the company places on cus-
tomerservice. The time and investment in the new system has
paid off, with customer-approval ratings jumping for the first
time in years.
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Discussion Questions

1. Compare how the goals of information systems may differ
if driven by the CEO, CIO, customer service, or equally by
all business areas?

2. How did joining the dealerships with a common data
network help Volvo Cars Belgium improve customer
satisfaction?

Critical Thinking Questions

1. What other information systems could assist an auto dealer
in improving customer service?

2. How can an auto dealer judge customer satisfaction, and
how can information systems be used to compile an overall
customer approval rating for a dealership?

SOURCES: Briody, Dan, “How SOA Boosts Customer Service,” CIO Insight,
March 7, 2007, www.cioinsight.com/article2/0,1540,2104339,00.asp. Volvo
Cars Belgium Web site, accessed December 27, 2007, www.volvocars.be.

Questions for Web Case

See the Web site for this book to read about the
Whitmann Price Consulting case for this chapter.
The following questions cover this Web case.

Whitman Price Consulting: A New Systems Initiative

Discussion Questions

1. What advantages would the proposed Advanced Mobile
Communications and Information System provide for
Whitman Price Consulting? What problems might it assist
in eliminating?

2. Why do you think Josh and Sandra have been asked to
interview the managers of the six business units within
WPC as a first step? As IT professionals, Josh, Sandra, and
their boss Matt know much more about technology and
information systems than the heads of the business units.
Shouldn’t they be able to design the system without sug-
gestions from amateurs? Including more people in the
planning stage is sure to complicate the process.

Critical Thinking Questions

1. If you were Josh or Sandra, what questions would you ask
the heads of the six business units?

2. Ifyou were Josh or Sandra, what additional research might
you request of your IT staff at this poine?


www.cioinsight.com/article2/0,1540,2104339,00.asp
www.volvocars.be
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NOTES

Sources for the opening vignette: Staff, “Fossil integrates retail and
wholesale operations with IBM and SAP,” IBM Success Stories,
www-01.ibm.com/software/success/cssdb.nst/CS/STRD- 795MNK?
OpenDocument&Site=corp&cty=en_us. Fossil Web site, accessed
December 26, 2007, www.fossil.com. SAP Web site, accessed
December 26,2007, www.sap.com/about/press/press.epx 7pressid=4514.
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CHAPTER

PRINCIPLES

Computer hardware must be carefully
selected to meet the evolving needs of the
organization and its supporting informa-
tion systems.

Systems and application software are crit-
ical in helping individuals and organiza-
tions achieve their goals.

Organizations should not develop propri-
etary application software unless doing so
will meet a compelling business need that
can provide a competitive advantage.

Organizations should choose a program-
ming language whose functional charac-
teristics are appropriate for the task at
hand, considering the skills and experi-
ence of the programming staff.

The software industry continues to under-
go constant change; users need to be

aware of recent trends and issues to be ef-
fective in their business and personal life.

LEARNING OBJECTIVES

Identify and discuss the role of the essential
hardware components of a computer system.

Identify the characteristics of and discuss the
usage of various classes of single-user and

multiuser computer systems.

Identify and briefly describe the functions of the
two basic kinds of software.

Outline the role of the operating system and
identify the features of several popular operat-

ing systems.

Discuss how application software can support
personal, workgroup, and enterprise business
objectives.

|dentify three basic approaches to developing
application software and discuss the pros and

cons of each.

Outline the overall evolution and importance of
programming languages and clearly differen-
tiate among the generations of programming
languages.

Identify several key software issues and trends
that have an impact on organizations and
individuals.
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) Information Systems in the Global Economy JEGgGEGEGEGEGEGEGEE

UB Spirits, India

UB Spirits Serves up Success

The UB Group is a successful and growing international conglomerate based in Bangalore,
India. The bright future of the conglomerate is illustrated by the rising steel and glass
structures in the heart of Bangalore and known as UB City—a 7-acre high-rise business,
shopping, and living community. The UB Group is invested in several industries including
aviation, fertilizers, engineering, information technology, pharmaceuticals, and alcoholic
beverages, or spirits. While this may sound like an unusual and even dangerous combi-
nation, the diverse business portfolio is making the UB Group billions of dollars.

The alcoholic beverage division of UB, called UB Spirits, is itself a successful interna-
tional corporation made up of several successful distilleries: McDowell, Herbertsons, and
Triumph Distillers and Vintners. Combined, these companies produce 140 brands, 15 of
which are top-shelf classics. The brands are produced in 75 locations across India. UB
Spirits dominates the Indian marketplace and ranks as the world’s second largest distilled
spirits corporation, with sales that exceed 60 million cases a year.

To comply with laws that control the distribution of alcoholic beverages in India and
around the world, UB Spirits often must negotiate a selling price for their products with
a national government. Because of this constraint, UB Spirits has to improve its profits by
minimizing overhead and streamlining operations. One obvious waste of resources in the
business was its outdated and bloated computer-based information systems. Each UB
Spirits facility across India used its own information systems on its own servers—111
Microsoft Windows-based servers in all, which required constant attention. At the close of
each month, the data from the disparate systems would be merged in a costly and lengthy
process to produce corporate reports. It was clear to the decision makers at UB Spirits that
if the company was going to grow, it would have to invest in a new system with state-of-
the-art hardware.

As with many system overhauls, UB Spirits began by choosing an ERP software pack-
age before it decided on hardware. This is smart because different ERP solutions have
varying hardware requirements. Working with IBM, the company selected SAP R/3, which
includes information systems for every area of the business.

After selecting an ERP system, the company built the infrastructure on which the sys-
tem would run. The main goal of the overhaul was to reduce the work required to maintain
and administer the system. The company selected an IBM System 1550 because it is pow-
erful and simple to manage. The i550 server has multiple processors, up to 64 GB of
memory, and up to 77 TB of disk storage. The i550 easily supports 400 UB Spirits users
and 1.5 TB of corporate data. It can run all of the corporate systems and be accessed by
64 UB Spirits offices over a network.

By switching to a centralized server system, UB Spirits was able to replace 111 servers
spread across India with one server located in its home office. The new system assisted UB
Spirits in lowering manufacturing costs. It standardized business processes across the
enterprise and accelerated monthly financial reporting. UB Spirits also reassigned 20 of
its IT personnel from server administration to more productive projects.

UB Spirits found that the path to higher profits lay in centralizing its operations and
investing in large, powerful servers. Other companies have found that they can accomplish
more by distributing systems over many workstations in what is called grid computing.
The hardware in which a business invests is intimately linked to the type of information
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system it implements. Creating an underlying infrastructure from hardware should sup-
port the evolving needs of the business and its information systems.

As you read this chapter, consider the following:

® How does the type of hardware and software a company acquires affect the way the
company operates?

® Businesses are in constant fluctuation—growing, diversifying, acquiring, and always
working to reduce costs. How do these conditions and requirements affect the
purchase of the firm’s hardware and software?

Organizations invest in computer hardware and software to improve worker pro-
Why Lea’rn AbOllt ductivity, increase revenue, reduce costs, and provide better customer service. Those

that don’t may be stuck with outdated hardware and software that is unreliable and
Hardware and cannot take advantage of the latest advances. As a result, obsolete hardware and
Software? software can place an organization at a competitive disadvantage. Managers, no
matter what their career field and educational background, are expected to know
enough about their business needs to be able to ask tough questions of those rec-
ommending the hardware and software to meet those needs. Cooperation and shar-
ing of information between business managers and IT managers is needed to make
wise IT investments that yield real business results. Managers in marketing, sales,
and human resources often help IS specialists assess opportunities to apply hardware
and software and evaluate the various options and features. Managers in finance and
accounting especially must also keep an eye on the bottom line, guarding against
overspending, yet be willing to invest in computer hardware and software when and
where business conditions warrant it.

Today’s use of technology is practical—it’s intended to yield real business benefits, as
demonstrated by UB Spirits. Employing information technology and providing additional
processing capabilities can increase employee productivity, expand business opportunities,
and allow for more flexibility. This chapter discusses the hardware and software components
of a computer-based information system (CBIS), beginning with a definition of hardware.
hardware Hardware consists of any machinery (most of which uses digital circuits) that assists in
Any machinery (most of which uses the input, processing, storage, and output activities of an information system. When making
digital circuits) that assists in the hardware decisions, the overriding consideration of a business should be how hardware can

input, processing, storage, and .. . . ..
pul, processing, storag . support the objectives of the information system and the goals of the organization.
output activities of an information

system.
1

COMPUTER SYSTEMS: INTEGRATING THE POWER
OF TECHNOLOGY

To assemble an effective and efficient system, you should select and organize components
while understanding the trade-offs between overall system performance and cost, control,
and complexity. For instance, in building a car, manufacturers try to match the intended use
of the vehicle to its components. Racing cars, for example, require special types of engines,
transmissions, and tires. Selecting a transmission for a racing car requires balancing how much
engine power can be delivered to the wheels (efficiency and effectiveness) with how expensive
the transmission is (cost), how reliable it is (control), and how many gears it has (complexity).
Similarly, organizations assemble computer systems so that they are effective, efficient, and
well suited to the tasks that need to be performed.

Because the business needs and their importance vary at different companies, the IS
solutions they choose can be quite different.
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People involved in selecting their organization’s computer hardware must clearly under-

stand current and future business requirements so they can make informed acquisition

decisions. Consider the following examples of applying business knowledge to reach critical

hardware decisions.

Bosch Security Products provides and maintains physical security systems to control
access and detect intrusions for the secure locations of large organizations such as the
Dutch Army. For a single customer, Bosch might perform preventive maintenance on
thousands of components to ensure that its system is working properly. Service
technicians used to rely on a paper-intensive process that required them to fill out forms
on the status of each device. The process was error prone and could not provide customers
with the comprehensive reports they needed to verify that all necessary repairs and
replacements had been completed. Maintenance technicians and their managers defined
the requirements for a new and improved solution to meet the business needs. They then
consulted with IS experts and chose a PDA-based device for data entry instead of a laptop
device because it was lighter, easier to handle, and more resistant to rough handling.!

The Iowa Health System is a network of physicians, hospitals, civic leaders, and local
volunteers who serve more than 100 communities. To support patient care, it operates
a multifacility Picture Archiving and Communications System in which they store and
manage image data such as magnetic resonance images (MRIs). The storage capacity
requirements of this system are rapidly growing to 1 million exams per year. Staff and
administrators identified additional data storage needs for secure and redundant storage
of patient data and to meet the United States Health Insurance Portability and
Accountability Act of 1996 (HIPAA) requirements for data integrity. Taking these
requirements, the IS staff selected and implemented an appropriate data storage solution

that met all needs in a cost-effective manner.?

As these examples demonstrate, choosing the right computer hardware requires under-

standing its relationship to the information system and the needs of the organization.

Furthermore, hardware objectives are subordinate to, but supportive of, the information

system and the current and future needs of the organization.

As auto manufacturers must match
the intended use of a vehicle to its
components, so too must business
managers select the hardware
components of an effective
information system.

(Source: © Mark Jenkinson/
CORBIS.)
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HARDWARE COMPONENTS

|_rigure 2.1 [N

Hardware Components

These componentsinclude the input
devices, output devices, primary and
secondary storage devices, and the
central processing unit (CPU). The
control unit, the arithmetic/logic
unit (ALU), and the register storage
areas constitute the CPU.

central processing unit (CPU)
Part of the computer that consists of
three associated elements: the
arithmetic/logic unit, the control
unit, and the register areas.

arithmetic/logic unit (ALU)
Part of the CPU that performs
mathematical calculations and
makes logical comparisons.

control unit

Part of the CPU that sequentially
accesses program instructions,
decodes them, and coordinates
the flow of data in and out of

the ALU, the registers, primary
storage, and even secondary
storage and various output
devices.

Computer system hardware components include devices that perform the functions of input,
processing, data storage, and output (see Figure 2.1).

Processing device

Control Arithmetic/
unit logic unit

Register storage area

Input devices ~ ~

Memory
(Primary storage)

l

Secondary

Output devices

storage

The ability to process (organize and manipulate) data is a critical aspect of a computer
system, in which processing is accomplished by an interplay between one or more of the
central processing units and primary storage. Each central processing unit (CPU) consists
of two primary elements: the arithmetic/logic unit and the control unit. The arithmetic/logic
unit (ALU) performs mathemartical calculations and makes logical comparisons. The control
unit sequentially accesses program instructions, decodes them, and coordinates the flow of
data in and out of the ALU, primary storage, and even secondary storage and various output
devices. Primary memory, which holds program instructions and data, is closely associated
with the CPU.

Now that you have learned about the basic hardware components and the way they
function, you are ready to examine processing power, speed, and capacity. These three at-
tributes determine the capabilities of a hardware device.

PROCESSING AND MEMORY DEVICES: POWER,
SPEED, AND CAPACITY

The components responsible for processing—the CPU and memory—are housed together
in the same box or cabinet, called the system unit. All other computer system devices, such as
the monitor and keyboard, are linked either directly or indirectly into the system unit hous-
ing. As discussed previously, achieving IS objectives and organizational goals should be the
primary consideration in selecting processing and memory devices. In this section, we in-
vestigate the characteristics of these important devices.

Processing Characteristics and Functions

Because efficient processing and timely output are important, organizations use a variety of
measures to gauge processing speed. These measures include the time it takes to complete a
machine cycle, clock speed, and others.
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Clock Speed

Each CPU produces a series of electronic pulses at a predetermined rate, called the clock
speed, which affects machine cycle time. The control unit executes an instruction in accor-
dance with the electronic cycle, or pulses of the CPU “clock.” Each instruction takes at least
the same amount of time as the interval between pulses. The shorter the interval between
pulses, the faster each instruction can be executed. The clock speed for personal computers
is in the multiple gigahertz (GHz), or billions of cycles per second, range.

Physical Characteristics of the CPU

CPU speed is also limited by physical constraints. Most CPUs are collections of digital circuits
imprinted on silicon wafers, or chips, each no bigger than the tip of a pencil eraser. To turn
a digital circuit within the CPU on or off, electrical current must flow through a medium
(usually silicon) from point A to point B. The speed at which it travels between points can
be increased by either reducing the distance between the points or reducing the resistance of
the medium to the electrical current.

Memory Characteristics and Functions

Located physically close to the CPU (to decrease access time), memory provides the CPU
with a working storage area for program instructions and data. The chief feature of memory
is that it rapidly provides the data and instructions to the CPU.

Storage Capacity

Like the CPU, memory devices contain thousands of circuits imprinted on a silicon chip.
Each circuit is either conducting electrical current (on) or not (off). Data is stored in memory
as a combination of on or off circuit states. Usually 8 bits are used to represent a character,
such as the letter A. Eight bits together form a byte (B). In most cases, storage capacity is
measured in bytes, with 1 byte equivalent to one character of data. The contents of the Library
of Congress, with over 126 million items and 530 miles of bookshelves, would require about
20 petabytes of digital storage. Table 2.1 lists units for measuring computer storage.

Byte B
Kilobyte KB
MB
Gigabyte GB
Terabyte TB
Petabyte PB

Exabyte EB

clock speed

A series of electronic pulses
produced at a predetermined rate
that affects machine cycle time.

byte (B)
Eight bits that together represent a
single character of data.

-

Units for Measuring Computer
Storage
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random access memory (RAM)
A form of memory in which
instructions or data can be
temporarily stored.

read-only memory (ROM)

A nonvolatile form of memory.

multiprocessing

The simultaneous execution of two
or more instructions at the same
time.

multicore microprocessor
Microprocessor that combines two
or more independent processors
into a single computer so they can
share the workload and deliver a big
boost in processing capacity.

parallel processing

The simultaneous execution of the
same task on multiple processorsin
order to obtain results faster.

grid computing

The use of a collection of computers,
often owned by multiple individuals
or organizations, to work in a
coordinated manner to solve a
common problem.

Types of Memory

Several forms of memory are available. Instructions or data can be temporarily stored in
random access memory (RAM). RAM is temporary and volatile—RAM chips lose their
contents if the current is turned off or disrupted (as in a power surge, brownout, or electrical
noise generated by lightning or nearby machines). RAM chips are mounted directly on the
computer’s main circuit board or in chips mounted on peripheral cards that plug into the
computer’s main circuit board. These RAM chips consist of millions of switches that are
sensitive to changes in electric current.

Read-only memory (ROM), another type of memory, is usually nonvolatile. In ROM,
the combination of circuit states is fixed, and therefore its contents are not lost if the power
is removed. ROM provides permanent storage for data and instructions that do not change,
such as programs and data from the computer manufacturer, including the instructions that
tell the computer how to start up when power is turned on.

Multiprocessing

There are a number of forms of multiprocessing, which involves the simultaneous execution
of two or more instructions.

Multicore Microprocessor
A multicore microprocessor combines two or more independent processors into a single
computer so that they can share the workload and boost processing capacity. “A dual-core
processor is like a four-lane highway—it can handle up to twice as many cars as its two-lane
predecessor without making each car drive twice as fast.” In addition, a dual-core processor
enables people to perform multiple tasks simultaneously such as playing a game and burning
a CD. AMD and Intel are battling for leadership in the multicore processor marketplace.
Both Intel and AMD have improved on dual processors by introducing new quad-core
chips. However, a major need for basic research in computer science is to develop software
that can actually take advantage of four processors. Multicore systems are most effective when
they run programs that can split their workload among multiple CPUs. Such applications
include working with large databases and multimedia. Intel has introduced Viiv (thymes with
five), a marketing initiative that combines Intel products including the Core 2 Quad pro-
cessor with additional hardware and software to build an extremely powerful multimedia
computer capable of running the highly processing-intensive applications associated with
high-definition entertainment.

Parallel Computing

Another form of multiprocessing, called parallel processing, speeds processing by linking
several processors to operate at the same time, or in parallel. The most frequent business uses
for parallel processing are modeling, simulation, and analysis of large amounts of data. In
response to higher fuel prices and the desire to reduce carbon dioxide emissions, auto man-
ufacturers are introducing smaller models. However, consumers are concerned about the
safety of these smaller cars. To address these concerns, automobile engineers use finite element
modeling and massively parallel processing computer systems to simulate crashes. Such sim-
ulations are much less expensive than using actual cars and crash dummies. Also, the speed
and accuracy of the computer simulations allows for many more crash tests at an earlier stage
in the design than using physical crashes with crash dummies. As a result, engineers gain
confidence earlier in the design process that their car will pass federal safety standards, en-

abling them to bring the car to market sooner.?

Grid Computing

Grid computing is the use of a collection of computers, often owned by many people or
organizations, to work in a coordinated manner to solve a common problem. Grid computing
is one low-cost approach to parallel processing. The grid can include dozens, hundreds, or
even thousands of computers that run collectively to solve extremely large parallel processing
problems. Key to the success of grid computing is a central server that acts as the grid leader
and traffic monitor. This controlling server divides the computing task into subtasks and
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assigns the work to computers on the grid that have (at least temporarily) surplus processing
power. The central server also monitors the processing, and if a member of the grid fails to
complete a subtask, it will restart or reassign the task. When all the subtasks are completed,
the controlling server combines the results and advances to the next task until the whole job
is completed.

Folding@home is a grid computing project with more than one million people around
the world downloading and running software to form one of the largest grids in the world.
To carry out their various functions, proteins self-assemble into a particular shape in a process
called “folding.” The goal of the Folding@home project is to research protein folding and
misfolding and gain an understanding of how this protein behavior is related to diseases such
as Alzheimer’s, Parkinson’s, and many forms of cancer. It takes a single computer about one
day to simulate a nanosecond (1/1,000,000" of a second) in the life of a protein. The folding
process takes about 10,000 nanoseconds. Thus, 10,000 days (30 years) are required to sim-
ulate a single folding! The Folding@home group has developed ways to speed up the
simulation of protein folding by dividing the work among over 100,000 processors. In
September 2007, with more than half a million PlayStation 3 consoles participating on the
grid, the combined computing power exceeded 1 x 10'° floating-point operations per
second—more than twice the speed of the world’s fastest stand-alone supercomputer.’
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Cloud Computing

Cloud computing involves using a giant cluster of computers that serves as a host to run
applications that require high-performance computing. Cloud computing supports a wider
variety of applications than grid computing and pools computing resources so they can be
managed primarily by software rather than people. IBM and Google have provided hardware,
software, and services to many universities so that students and faculty can explore cloud
computing and massively parallel computing. For example, University of Washington stu-
dents use the Google cluster to scan millions of changes made to the online encyclopedia
Wikipedia to identify spam.® Amazon.com offers the Elastic Compute Cloud as a service that
provides users with a highly expandable computing capacity for Web site development and
operations.” Some industry observers think that Google is planning a bold move into the
delivery of applications for businesses and consumers. Indeed, CEO Eric Schmidt has stated
that “Most people who run small businesses would like to throw out their infrastructure and
use ours for $50 per year.” Companies are asking whether Google, IBM, Amazon.com, or
others can provide a cheaper, more reliable, more secure, more flexible, and more powerful
alternative through cloud computing.®

By installing the Folding@home
screen saver program on their
personal computers, more than one
million people around the world
contribute their idle CPU time to
research into diseases such as
Alzheimer's, Parkinson’s, and many
forms of cancer.

(Source: http://folding.stanford.edu)

cloud computing

Using a giant cluster of computers
toserve as ahosttorunapplications
that require high-performance
computing.
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SECONDARY STORAGE AND INPUT AND OUTPUT
DEVICES
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Cost Comparison for Various
Forms of Data Storage

(Source: Office Depot Web site,
www.officedepot.com, January 18,
2008.)

sequential access

Retrieval method in which data must
be accessed in the order in which it
is stored.

direct access

Retrieval method in which data can
be retrieved without the need to read
and discard other data.

sequential access storage
device (SASD)

Device used to sequentially access
secondary storage data.

direct access storage device
(DASD)

Device used for direct access of
secondary storage data.

As you have seen, memory is an important factor in determining overall computer system
power. However, memory provides only a small amount of storage area for the data and
instructions the CPU requires for processing. Computer systems also need to store larger
amounts of data, instructions, and information more permanently than main memory allows.
Secondary storage, also called permanent storage, serves this purpose.

Compared with memory, secondary storage offers the advantages of nonvolatility,
greater capacity, and greater economy. Most forms of secondary storage are considerably
less expensive than memory (see Table 2.2). Because of the electromechanical processes
involved in using secondary storage, however, it is considerably slower than memory. The
selection of secondary storage media and devices requires understanding their primary
characteristics—access method, capacity, and portability.

Description _ Storage Capacity (GB) Cost per GB
72 GB DAT 72 data cartridge $14.95 72 $0.21

10 - 4.7 GB DVD+R discs $9.95 47 $0.21

20 GB 4 MM backup data tape $16.99 20 $0.85

120 GB portable hard drive $139.99 120 $1.16

25 GB Rewritable Blu-ray disc $29.99 25 $1.20

9.1 GB Write Once Read Many optical disc $69.95 9.1 $7.69

1 GB flash drive $7.99 1 $7.99

512 MB DDR2 SDRAM memory upgrade $24.99 0.512 $48.81

All forms of secondary storage cost considerably less per megabyte of capacity than
SDRAM, although they have slower access times. A data tape cartridge costs about $.16 per
gigabyte, while SDRAM can cost over $40 per gigabyte.

Access Methods

Data and information access can be either sequential or direct. Sequential access means that
data must be accessed in the order in which it is stored. For example, inventory data stored
sequentially may be stored by part number, such as 100, 101, 102, and so on. If you want
to retrieve information on part number 125, you need to read and discard all the data relating
to parts 001 through 124.

Direct access means that data can be retrieved directly, without having to pass by other
data in sequence. With direct access, it is possible to go directly to and access the needed
data—such as part number 125—without reading through parts 001 through 124. For this
reason, direct access is usually faster than sequential access. The devices used to sequentially
access secondary storage data are simply called sequential access storage devices (SASDs);
those used for direct access are called direct access storage devices (DASDs).

Secondary Storage Devices

The most common forms of secondary storage include magnetic tapes, magnetic disks, and
optical discs. Some of these media (magnetic tape) allow only sequential access, while others
(magnetic and optical discs) provide direct and sequential access.
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Magnetic Tapes

One common secondary storage medium is magnetic tape. Similar to the kind of tape found
in audio- and videocassettes, magnetic tape is a Mylar film coated with iron oxide. Portions
of the tape are magnetized to represent bits. Magnetic tape is a sequential access storage
medium. Although access is slower, magnetic tape is usually less expensive than disk storage.
Magnetic tape is often used to back up disk drives and to store data off-site for recovery in
case of disaster. Technology is improving to provide tape storage devices with greater capac-
ities and faster transfer speeds. Large, bulky tape drives have been replaced with much smaller
tape cartridge devices measuring a few millimeters in diameter that take up much less floor
space and allow hundreds of tape cartridges to be stored in a small area. The U.S. federal
government is the largest user of magnetic tape in the world, buying over 1 million reels of
tape each year for use by such organizations as the Internal Revenue Service, National Oceanic
and Atmospheric Administration, the Federal Reserve Bank, and the various branches of the
military.’

Magnetic Disks

Magnetic disks are also coated with iron oxide; they can be thin metallic platters (hard disks,
see Figure 2.2) or Mylar film (diskettes). As with magnetic tape, magnetic disks represent
bits using small magnetized areas. Magnetic disks are direct-access storage devices that enable
fast data retrieval and are used by companies that need to respond quickly to customer
requests. For example, if a manager needs information on the credit history of a customer or
the seat availability on a particular flight, the information can be obtained in seconds if the
data is stored on a direct access storage device.

RAID
Companies’ data storage needs are expanding rapidly. Today’s storage configurations rou-
tinely entail many hundreds of gigabytes. However, putting the company’s data online
involves a serious business risk—the loss of critical business data can put a corporation out
of operation. The concern is that the most critical mechanical components inside a disk
storage device—the disk drives, the fans, and other input/output devices—can break.
Organizations now require their data storage devices to be fault tolerant—they can con-
tinue with little or no loss of performance in the event of a failure of one or more key
components. Redundant array of independent/inexpensive disks (RAID) is a method of
storing data so that if a hard drive fails, the lost data on that drive can be rebuilt. With this
approach, data is stored redundantly on different physical disk drives using a technique called
stripping to evenly distribute the data. Medkinetics is a small (12 employees) business that
automates collecting and submitting for approval information about a doctor’s qualifications.
Jim Cox, founder and president of Medkinetics, says: “The high availability of data is also
really important to us.” The firm employs terabytes of inexpensive but secure RAID
storage.!?

SAN

A storage area network (SAN) uses computer servers, distributed storage devices, and net-
works to tie everything together, as shown in Figure 2.3. To increase the speed of storing and
retrieving data, high-speed communications channels are often used. Although SAN tech-
nology is relatively new, a number of companies are using SAN to successfully and efficiently
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magnetic tape

Secondary storage medium; Mylar
film coated with iron oxide with
portions of the tape magnetized to
represent bits.

magnetic disk

Common secondary storage
medium, with bits represented by
magnetized areas.

e

Hard Disk

Hard disks give direct access to
stored data. The read/write head
can move directly to the location of
a desired piece of data, dramatically
reducing access times, as
compared with magnetic tape.

(Source: Courtesy of Seagate
Technology.)

redundant array of
independent/inexpensive
disks (RAID)

Method of storing data that
generates extra bits of data from
existing data, allowing the system to
create a “reconstruction map” so
that if a hard drive fails, the system
can rebuild lost data.

storage area network (SAN)
Technology that provides high-
speed connections between data-
storage devices and computers over
a network.
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Storage Area Network

SAN provides high-speed
connections between data storage
devices and computers over a
network.

compact disc read-only
memory (CD-ROM)

A common form of optical disc on
which data, once it has been
recorded, cannot be modified.

digital video disc (DVD)
A storage medium used to store
digital video or computer data.

Digital Video Disc and Player

DVDs look like CDs but have a
greater storage capacity and can
transfer data at a faster rate.

(Source: Courtesy of Toshiba
America Information Systems.)

store critical data. The Bombay Company designs and markets home furnishings and dec-
orative accessories via 422 retail outlets, catalogs, and the Internet. The firm implemented
1.5 TB of SAN data storage to effectively hold its inventory data.!!
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Optical Discs

A common optical disc is the compact disc read-only memory (CD-ROM) with a storage
capacity of 740 MB of data. After data is recorded on a CD-ROM, it cannot be modified—
the disc is “read-only.” A CD burner, the informal name for a CD recorder, is a device that
can record data to a compact disc. CD-recordable (CD-R) and CD-rewritable (CD-RW) are
the two most common types of drives that can write CDs, either once (in the case of CD-R)
or repeatedly (in the case of CD-RW). CD-rewritable (CD-RW) technology allows PC users
to back up data on CDs.

Digital Video Disc

A digital video disc (DVD) is a five-inch diameter CD-ROM look-alike with the ability to
store about 135 minutes of digital video or several gigabytes of data (see Figure 2.4). Software
programs, video games, and movies are common uses for this storage medium.

DVDs have replaced recordable and rewritable CD discs (CD-R and CD-RW) as the
preferred format for sharing movies and photos. Whereas a CD can hold about 740 MB of
data, a single-sided DVD can hold 4.7 GB, with double-sided DVDs having a capacity of
9.4 GB. Unfortunately, DVD manufacturers haven’t agreed on a recording standard, so
several types of recorders and discs are currently in use. Recordings can be made on record-
once discs (DVD-R and DVD+R) or on rewritable discs (DVD-RW, DVD+RW, and DVD-
RAM). Not all types of rewritable DVDs are compatible with other types.

The Blu-ray high-definition video-disc format based on blue-laser technology stores at
least three times as much data as a DVD now holds. The primary use for this new format is
in home entertainment equipment to store high definition video, though this format can also
store computer data.
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Flash Memory

Flash memory is a silicon computer chip that, unlike RAM, is nonvolatile and keeps its
memory when the power is shut off. It gets its name from the fact that the microchip is
organized so that a section of memory cells (called a block) is erased or reprogrammed in a
single action, or “flash.” Solid-state-memory disks (SSDs) that use flash memory are supple-
menting or replacing traditional hard drives that employ power-hungry spinning platters
with mobile read/write heads near data surfaces. The result is longer laptop battery life and
more protection for data. Digital music players and cameras use flash memory to hold music
and photos. Compared with other types of secondary storage, flash memory can be accessed
more quickly and consumes less power and storage space. Flash memory chips cost much
more per megabyte than a traditional hard disk.

The overall trend in secondary storage is toward more direct-access methods, higher
capacity, and increased portability. The business needs and needs of individual users should
be considered when selecting a specific type of storage. In general, the ability to store large
amounts of data and information and access it quickly can increase organizational effective-
ness and efficiency.

Input Devices

Your first experience with computers is usually through input and output devices. These
devices are the gateways to the computer system—you use them to provide data and in-
structions to the computer and receive results from it. Input and output devices are part of
a computer’s user interface, which includes other hardware devices and software that allow
you to interact with a computer system.

As with other computer system components, an organization should keep their business
goals in mind when selecting input and output devices. For example, many restaurant chains
use handheld input devices or computerized terminals that let waiters enter orders efficiently
and accurately. These systems have also cut costs by helping to track inventory and market
to customers.

Literally hundreds of devices can be used for data input, ranging from special-purpose
devices used to capture specific types of data to more general-purpose input devices. We will
now discuss several.

Personal Computer Input Devices

A keyboard and a computer mouse are the most common devices used for entry of data such
as characters, text, and basic commands. Some companies are developing newer keyboards
that are more comfortable, adjustable, and faster to use. These keyboards, such as the split
keyboard by Microsoft and others, are designed to avoid wrist and hand injuries caused by
hours of keyboarding. Using the same keyboard, you can enter sketches on the touchpad and
text using the keys.

&) ,

flash memory

A silicon computer chip that, unlike
RAM, is nonvolatile and keeps its
memory when the power is shut off.

Akeyboard and mouse are two of the
most common devices for computer
input. Wireless mice and keyboards
are now readily available.

(Source: Courtesy of Hewlett-
Packard Company.)
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speech-recognition technology
Enables a computer equipped with a
source of speech input such as a
microphone to interpret human
speech as an alternative means of
providing data or instructions to the
computer.

digital camera

Input device used witha PC to record
and store images and video in digital
form.

You use a computer mouse to point to and click symbols, icons, menus, and commands
on the screen. The computer takes a number of actions in response, such as placing data into
the computer system.

Speech-Recognition Technology

Speech-recognition technology enables a computer equipped with a source of speech input
such as a microphone to interpret human speech as an alternative means of providing data
or instructions to the computer. The most basic systems require you to train the system to
recognize your speech patterns or are limited to a small vocabulary of words. More advanced
systems can recognize continuous speech without requiring you to break up your speech into
discrete words. Very advanced systems used by the government and military can interpret a
voice it has never heard and understand a rich vocabulary.

Companies that must constantly interact with customers are eager to reduce their cus-
tomer support costs while improving the quality of their service. One company, Dial
Directions, offers a free cell phone direction service. Users dial 347-328-4667 and tell the
voice-activated service their originating location and desired destination and receive instant
text messages with MapQuest driving directions on their cell phone.!?

Digital Cameras

Digital cameras record and store images or video in digital form. When you take pictures,
the images are electronically stored in the camera. You can download the images to a com-
puter either directly or by using a flash memory card. After you store the images on the
computer’s hard disk, you can edit them, send them to another location, paste them into
another application, or print them. For example, you can download a photo of your project
team captured by a digital camera and then post it on a Web site or paste it into a project
status report. Digital cameras have eclipsed film cameras used by professional photographers
for photo quality and features such as zoom, flash, exposure controls, special effects, and even
video-capture capabilities. With the right software, you can add sound and handwriting to
the photo.

The primary advantage of digital cameras is saving time and money by eliminating the
need to process film. In fact, digital cameras that can easily transfer images to DVDs have
made the consumer film business of Kodak and Fujitsu nearly obsolete. Until film-camera
users switch to digital cameras, Kodak is allowing photographers to have it both ways. When
you want to develop print film, Kodak offers the option of placing pictures on a DVD in
addition to the traditional prints. After the photos are stored on the DVD, they can be edited,
placed on a Web site, or sent electronically to business associates or friends around the world.

Organizations use digital cameras for research as well as for business purposes. Microsoft
chairman Bill Gates and philanthropist Charles Simonyi donated $30 million to build the
Large Synoptic Survey Telescope on a mountain in Chile. When operational in 2014, the
8.4 meter telescope will include a 3,200 megapixel digital camera that captures up to 30 TB
of image data per night. The images from deep space will be loaded onto the Web and made
available to the public.!?

Touch-Sensitive Screens

Advances in screen technology allow display screens to function as input as well as output
devices. By touching certain parts of a sensitive screen, you can execute a program or cause
the computer to take an action. Touch-sensitive screens are frequently used at gas stations
for customers to select grades of gas and request a receipt, at fast-food restaurants for order
clerks to enter customer choices, at information centers in hotels to allow guests to request
facts about local eating and drinking establishments, and at amusement parks to provide
directions to patrons. They also are used in kiosks at airports and department stores.

Optical Data Readers

You can use a special scanning device called an optical data reader to scan documents. The
two categories of optical data readers are for optical mark recognition (OMR) and optical
character recognition (OCR). You use OMR readers for test scoring and other purposes when
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test takers use pencils to fill in boxes on OMR paper, which is also called a “mark sense form.”
OMR systems are used in standardized tests, including the SAT and GMAT tests, and are
being considered as a means to capture voters’ choices on Election Day. In comparison, most
OCR readers use reflected light to recognize and scan various characters. With special soft-
ware, OCR readers can convert handwritten or typed documents into digital data. After being
entered, this data can be shared, modified, and distributed over computer networks to hun-
dreds or thousands of people.

Con-way Inc. is a $4.7 billion company that offers freight transportation and logistics
services. The firm converted to an OCR-based system so that the timesheets can be processed
and scanned at any of 38 locations in the United States and Canada, and then forwarded
electronically to the payroll office. Initially, the OCR scans were 85 percent accurate, but
over time and with a few improvements, the scans are now 99.9 percent accurate. Con-way
eliminated the cost of shipping the forms to Portland along with cost of three full-time
positions in the payroll department. In addition, the OCR system increased the speed of the
entire process and made it more reliable.'*

Magnetic Ink Character Recognition (MICR) Devices

In the 1950s, the banking industry became swamped with paper checks, loan applications,
bank statements, and so on. To remedy this overload and process documents more quickly,
the industry developed magnetic ink character recognition (MICR), a system for reading this
data quickly. With MICR, data to help clear and route checks is placed on the bottom of a
check or other form using a special magnetic ink. Data printed with this ink using a special
character set can be read by both people and computers.

Pen Input Devices

By touching the screen with a pen input device, you can activate a command or cause the
computer to perform a task, enter handwritten notes, and draw objects and figures. Pen input
requires special software and hardware. Handwriting recognition software can convert hand-
writing on the screen into text. The Tablet PC from Microsoft and its hardware partners can
transform handwriting into typed text and store the “digital ink” just the way a person writes
it. Users can use a pen to write and send e-mail, add comments to Word documents, mark
up PowerPoint presentations, and even hand-draw charts in a document. That data can then
be moved, highlighted, searched, and converted into text. If perfected, this interface is likely
to become widely used. Pen input is especially attractive if you are uncomfortable using a
keyboard. The success of pen input depends on how accurately handwriting can be read and
translated into digital form and at what cost.

Radio Frequency Identification

The purpose of a Radio Frequency Identification (RFID) system is to transmit data by a
mobile device, called a tag, which is read by an RFID reader and processed according to the
needs of an information system program (Figure 2.5). One popular application of RFID is
to place a microchip on retail items and install in-store readers that track the inventory on
the shelves to determine when shelves should be restocked. Recall that the RFID tag chip
includes a special form of erasable programmable read-only memory (EPROM) that holds
data about the item to which the tag is attached. A radio-frequency signal can update this
memory as the status of the item changes. The data transmitted by the tag might provide
identification, location information, or details about the product tagged, such as date man-
ufactured, retail price, color, or date of purchase.

Boekhandels Groep Nederland (BGN) is a major book retailer with 40 stores in the
Netherlands that sell to roughly 30,000 customers per day. BGN implemented item-level
RFID tagging to track the movement of books along with new software to create a tightly
integrated warehouse-to-consumer supply chain. With this solution, BGN simplified the
inventory process, reduced errors in inventory, and improved the entire supply chain

process. !

Radio Frequency ldentification
(RFID)

A technology that employs a
microchip with an antenna that
broadcasts its unique identifier and
location to receivers.
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RFID Tag

An RFID tag is small compared to
current bar-code labels used to
identify items.

(Source: Courtesy of Intermec
Technologies Corporation.)
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Output Devices

Computer systems provide output to decision makers at all levels of an organization so they
can solve a business problem or capitalize on a competitive opportunity. In addition, output
from one computer system can provide input into another computer system. The desired
form of this output might be visual, audio, or even digital. Whatever the output’s content
or form, output devices are designed to provide the right information to the right person in
the right format at the right time.

Display Monitors

The display monitor is a TV-screen-like device on which output from the computer is dis-
played. Because traditional monitors use a cathode ray tube to display images, they are
sometimes called CR7s. The monitor works in much the same way as a traditional TV
screen—one or more electron beams are generated from cathode ray tubes. As the beams
strike a phosphorescent compound (phosphor) coated on the inside of the screen, a dot on
the screen called a pixel lights up. The electron beam sweeps back and forth across the screen
so that as the phosphor starts to fade, it is struck and lights up again.

With today’s wide selection of monitors, price and overall quality can vary tremendously.
The quality of a screen is often measured by the number of horizontal and vertical pixels used
to create it. More pixels per square inch means a higher resolution, or clarity and sharpness
of the image. The distance between one pixel on the screen and the next nearest pixel is
known as dot pitch. The common range of dot pitch is from .25 mm to .31 mm. The smaller
the number, the better the picture with a dot pitch of .28 mm or smaller considered good.

The characteristics of screen color depend on the quality of the monitor, the amount of
RAM in the computer system, and the monitor’s graphics adapter card. The Color/Graphics
Adapter (CGA) was one of the first technologies to display color images on the screen. Today,
Super Video Graphics Array (SVGA) displays are standard, providing vivid colors and high
resolution. Digital Video Interface (DVI) is designed to maximize the visual quality of digital
display devices such as flat-panel LCD computer displays.

Liquid Crystal Displays (LCDs)
LCD displays are flat displays that use liquid crystals—organic, oil-like material placed be-
tween two polarizers—to form characters and graphic images on a backlit screen. These
displays are easier on your eyes than CRT's because they are flicker-free, brighter, and don’t
emit the type of radiation that makes some CRT users worry. In addition, LCD monitors
take up less space and use less than half of the electricity required to operate a comparably
sized CRT monitor. Thin-film transistor (TFT) LCDs are a type of liquid crystal display that
assigns a transistor to control each pixel, resulting in higher resolution and quicker response
to changes on the screen. TFT LCD monitors have displaced the older CRT technology and
are commonly available in sizes from 12 to 30 inches.

Read the Ethical and Societal Issues special feature to learn about the various approaches
being taken to capture votes in an accurate and verifiable manner.



ETHICAL AND
SOCIETAL ISSUES

Collecting Accurate and Verifiable Data Where It
Counts

Imagine having to design or choose an input device that will satisfy
every person’s needs: the young, elderly, intelligent, illiterate, sight-
ed, or blind. Then imagine that this device has to provide a 100
percent guarantee that it is easy to use for all and collects
accurate data—exactly what the user wanted to enter. Sound
challenging? That's the struggle that countries around the world
are facing as they continue to create the perfect voting machine.

As the technology revolution races ahead, those responsible
for voting systems are trying to harness technology to streamline
the voting process. Submitting paper ballots now seems
prehistoric in this day of movie downloads and cell phone text
messaging. It was only natural that the touch screen would make
its way into the voting process—with disastrous results. Touch
screen machines, also called Direct Recording Electronic (DRE]
units, allow the voter to press the name of the person for whom
they want to vote. Each vote is either stored in the machine’s
storage device to be collected later and batch processed, or sent
directly to a central database over a private network.

The use of touch screen machines has led to numerous ques-
tionable elections and accusations of scandal. The most prominent
are the 2000 and 2004 United States presidential elections, where
the close results were questioned due to voting irregularities
caused by electronic voting machines.

To overcome the problems with touch screen voting machines,
many experts feel that a paper backup of a citizen's vote should be
generated along with the electronic vote. By providing a “paper
trail” of votes, questionable elections can be easily checked. At
the time of this writing, 12 U.S. states still have no paper record
requirements.

Many voting administrators have given up on touch screen vot-
ing systems altogether. In the 2008 primary presidential elections,
the state of New Hampshire relied on optical mark recognition
(OMR] technology for their voting. Voters fill in the circle next to a
candidate’s name on a card. The voter’s card is scanned to record
the votes, and is filed away as a backup in case a recount is needed.
Some precincts in New Hampshire provide voters with simple
paper ballots that are counted by hand at the polling place. Visually
impaired and disabled can use a touch-tone phone to place their
votes. In this way, New Hampshire uses several methods to
collect votes.

Other states are experimenting with other systems. Oregon
holds its votes by mail. Citizens do not have to travel to a precinct
center to cast their votes; instead, they simply mark their ballots,
stamp them, and put them in the mailbox. The state claims record
voting turnouts and little strife.
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Some states seem committed to touch screen systems.
Despite a report describing several methods of compromising the
vote records of its voting machines, the Crawford County, Ohio,
county commissioner tells the citizens that there is nothing to
waorry about. Since only officials from the county are provided with
access codes to the inner workings of the machines, the system
should be secure.

The voting machine debate extends beyond the United States
to every other voting country. In Germany, a group of computer ex-
perts collected signatures to request that a court grant an injunc-
tion stopping the use of electronic voting machines. They wanted
the system switched to a paper ballot system. They argue that the
system had security flaws that allowed a hacker to manipulate vot-
ing outcomes. The group contended that the government didn't
have the technical understanding to ensure an accurate vote count
using the electronic system.

As the search for the perfect voting machine continues, one
thing is clear: Collecting data into a system that is verifiably accu-
rate, using easy and fast methods, can be a challenge. Security
experts put forth three requirements for touch screen machines:
They should produce a voter-verifiable paper trail, use software
that is open to examination by the public, and provide verifiable bal-
lots to safeguard against machine failure.

Discussion Questions

1. Do you think that one method of collecting data into a vot-
ing system can satisfy all the different types of voters? Or
are multiple methods required?

2. What would be your concerns about elections by mail,
such as the system used in Oregon?

Critical Thinking Questions

1. Of the systems described in this feature, which would you
most like to use? In otherwords, describe youridealvoting
method.

2. What are the security risks of your ideal voting method?

SOURCES: Weiss, Tod, “As primary season ramps up, an e-voting snapshot,”
Computerworld, January 8, 2008, www.computerworld.com/action/article.do?
command=viewArticleBasic&articleld=2056 098. Smith, Jane, “Officials confi-
dent voting machines pose no problems,” The Meadville Tribune, January 12,
2008, www.meaavilletribune.com/local/local_story 009222956.html. Kirk,
Jeremy, “German activists move to block e-voting,” NetworkWorld, January 8,
2008, www.networkworld.com/news/2008/010808-german-activists-move-
to-block.html?fsrc=rss-security. Kim, Myung, “Most clerks pushing for mail
ballots,” Rocky Mountain News, January 12, 2008,
www.rockymountainnews.com/news/2008/jan/12/most-clerks-pushing-for-
mail-ballots.
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Figure 2.6

Hewlett-Packard CM8060 Inkjet
Printer

Inkjet printers, available in a wide
variety of speeds and price ranges,
have many features, including color
capabilities. They are a popular
solution for printing hard copies of
information.

(Source: Courtesy of Hewlett-
Packard.)

Organic Light-Emitting Diodes

Organic light-emitting diode (OLED) technology is based on research by Eastman Kodak
Company and is appearing on the market in small electronic devices. OLEDs use the same
base technology as LCDs, with one key difference: Whereas LCD screens contain a fluores-
cent backlight and the LCD acts as a shutter to selectively block that light, OLEDs directly
emit light. OLEDs can provide sharper and brighter colors than LCDs and CRTs, and be-
cause they don’t require a backlight, the displays can be half as thick as LCDs and used in
flexible displays. Another big advantage is that OLEDs don’t break when dropped. OLED
technology can also create three-dimensional (3-D) video displays by taking a traditional
LCD monitor and then adding layers of transparent OLED films to create the perception of
depth without the need for 3-D glasses or laser optics.'

Printers and Plotters

Hard copy is paper output from a device called a printer. Printers with different speeds,
features, and capabilities are available. Some can be set up to accommodate different paper
forms such as blank check forms, invoice forms, and so forth. Newer printers allow businesses
to create customized printed output for each customer from standard paper and data input
using full color.

The speed of the printer is typically measured by the number of pages printed per minute
(ppm). Like a display screen, the quality, or resolution, of a printer’s output depends on the
number of dots printed per inch. A 600-dpi (dots-per-inch) printer prints more clearly than
a 300-dpi printer. A recurring cost of using a printer is the inkjet or laser cartridge that is
used as pages are printed. Figure 2.6 shows an inkjet printer.

Laser printers are generally faster than inkjet printers and can handle more volume than
inkjet printers. Laser printers print 15 to 50 pages per minute (ppm) for black and white
and 4 to 20 ppm for color. Inkjet printers print 10 to 30 ppm for black and white and 2 to
10 ppm for color.

Plotters are a type of hard-copy output device used for general design work. Businesses
typically use these devices to generate paper or acetate blueprints, schematics, and drawings
of buildings or new products onto paper or transparencies. Standard plot widths are
24 inches and 36 inches, and the length can be whatever meets the need—from a few inches
to several feet.
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Digital Audio Player

A digital audio player is a device that can store, organize, and play digital music files. MP3
(MPEG-1 Audio Layer-3) is a popular format for compressing a sound sequence into a very
small file while preserving the original level of sound quality when it is played. By compressing
the sound file, it requires less time to download the file and less storage space on a hard drive.

You can use many different music devices about the size of a cigarette pack to download
music from the Internet and other sources. These devices have no moving parts and can store
hours of music. Apple expanded into the digital music market with an MP3 player (the iPod)
and the iTunes Music Store, which allows you to find music online, preview it, and download
it in a way that is safe, legal, and affordable. The Apple iPod has a 2.5-inch screen and can
play video, including selected TV shows you can download from the iTunes Music Store.
Other MP3 manufacturers include Dell, Sony, Samsung, lomega, and Motorola, whose Rokr
product is the first iTunes-compatible phone.

The Apple iPod Touch 3.5-inch widescreen lets the user watch movies and TV shows
and view photos and album art. The display automatically adjusts the view when it’s rotated
from portrait to landscape. An ambient light sensor adjusts brightness to match the current
lighting conditions. It also supports wireless networking so that the user can access the In-
ternet, view YouTube videos, and purchase music from the iTunes Wi-Fi Music Store.

digital audio player
A device that can store, organize,
and play digital music files.

MP3
A standard format for compressing
a sound sequence into a small file.

The Apple’s iPod Touch
(Source: Courtesy of Apple.)

COMPUTER SYSTEM TYPES

Computer systems can range from desktop (or smaller) portable computers to massive
supercomputers that require housing in large rooms. Let’s examine the types of computer
systems in more detail. Table 2.3 shows general ranges of capabilities for various types of
computer systems.

Handheld Computers

Handheld computers are single-user computers that provide ease of portability because of
their small size—some are as small as a credit card. These systems often include a variety of
software and communications capabilities. Most are compatible with and can communicate
with desktop computers over wireless networks. Some even add a built-in GPS receiver with

handheld computer

A single-user computer that
provides ease of portability because
of its small size.
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Factor Handheld  Ultra
Laptop
Cost $90to $900 $700 to
Range $2250
Weight <24 oz. <3 lbs.
Typical  Palmsize  Sizeofa
Size notebook
Typical Organize Improve
Use personal productivity
data of highly
mobile
worker

Example HPiPAQ Fujitsu
Pocket PC Lifebook
Q2010

|_ranie 2.3 [

Types of Computer Systems

_rigue 2.7 |

The MacBook Air

The MacBook Air is an ultraportable
laptop that measures 0.76 inches
deep at the back and tapers down to
0.16 inches at the front. It weighs
3poundsandincludesa 13-inch LED
screen and full-size keyboard.

(Source: Courtesy of Apple.)

Portable Thin Desktop Work- Server Mainframe Supercomputer
Client station
$500 to $300 to $400 to $3,000 to $500 to >$100,000 >$250,000
$3,000 $900 $2,500 $40,000 $50,000
<7 lbs. <15 lbs. <25 lbs. <25 lbs. >25 lbs. >200 lbs. >200 lbs.
Size of a Fits on Fits on Fits on Three- Refrigerator Refrigerator and
notebook desktop desktop desktop drawer larger
filing
cabinet
Improve Enter data  Improve Perform Perform Perform Run scientific
worker and worker engineering, network computing applications;
productivity accessthe productivity CAD, and and tasks for large  perform intensive
Internet software Internet organizations number crunching

development applications and provide
massive data

storage
Dell Wyse Mac Pro Sun Ultra 40  Hewlett- Unisys Clear IBM RS/6000 SP
Inspiron V9OLE M2 Packard Path
T5450 Thin Client workstation  HP
ProLiant BL

software that can integrate the location data into the application. For example, if you click
an entry in an electronic address book, the device displays a map and directions from your
current location. Such a computer can also be mounted in your car and serve as a navigation
system. One of the shortcomings of handheld computers is that they require lots of power
relative to their size.

The Coca-Cola field sales force uses a Pocket PC (a handheld computer that runs the
Microsoft Windows Mobile operating system) to automate the collection of information
about sales calls, customers, and prospects. They chose a Pocket PC over a laptop because of
the cost savings and because it is easier to point and click using radio buttons and drop-down
menus on the Pocket PC than to fumble with a keyboard and mouse on a much heavier
laptop.!”

Ultra Laptop Computer

An ultra laptop is a laptop computer weighing less than 3 pounds (1.4 kg) and is usually
targeted for use by business travelers. Such laptops typically have a screen that measures
12 inches (30 cm) or less diagonally with a less than full-size keyboard. Many ultra laptops
come with extended battery life and energy-efficient CPUs. Popular ultra laptop computers
are made by Fujitsu, Lenovo, Sony, Samsung, and Apple. (See Figure 2.7.) Some of the
devices use tablet PC technology with a built-in keyboard and can accept handwritten notes
on its computer screen. These devices cost between $700 and $2,250 as of January 2008.!8
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Portable Computers

A variety of portable computers, those that can be carried easily, are now available. A /aptop
computer is a small, lightweight PC about the size of a three-ring notebook. The even smaller
and lighter notebook and subnotebook computers offer similar computing power. Some note-
book and subnotebook computers fit into docking stations of desktop computers to provide
additional storage and processing capabilities.

Tablet computers are especially popular and useful in the healthcare, retail, insurance,
and manufacturing industries because of their versatility. DT Research provides portable
tablet personal computers that come with optional input devices including an integrated bar-
code scanner, a card reader, and a camera. The bar-code scanner can capture data from retail,
patient, or shipping labels. The card reader can capture data from any card with a magnetic
stripe, such as a credit card or driver’s license.!” CSX Transportation, one of the nation’s
largest railroads, uses DT Research’s WebDT 360 to enable train conductors to monitor
systems while onboard and communicate with stations for real-time updates. The WebDT
360 has improved operations efficiency and worker productivity.?’

Low Cost Laptops The mission of the nonprofit One Laptop per Child (OLPC) association
is to provide children around the world with new opportunities to explore, experiment, and
express themselves with the help of a low-cost laptop priced at about $100. OLPC was
founded by Nicholas Negroponte of the Massachusetts Institute of Technology and includes
a wide variety of members from academia, the arts, business, and the information technology
industry. Negroponte states: “It’s an education project, not a laptop project.”?! OLPC
launched a “give one, get one” campaign in North America, asking consumers to pay $400
for an XO for themselves and a “free” XO to be given to a child in a developing country.
The bright green computer is designed to be extremely rugged and durable with child-friendly
features including an easy-to-use interface. See Figure 2.8.

Thin Client

A thin client is a low-cost, centrally managed computer with no extra drives, such as a CD
or DVD drive, or expansion slots. These computers have limited capabilities and perform
only essential applications, so they remain “thin” in terms of the client applications they
include. These stripped-down versions of desktop computers do not have the storage capacity
or computing power of typical desktop computers, nor do they need it for the role they play.
With no hard disk, they never pick up viruses or suffer a hard disk crash. Unlike personal
computers, thin clients download software from a network when needed, making support,
distribution, and updating of software applications much easier and less expensive. Thin-
client manufacturers include Hewlett-Packard, Wyse, BOSaNOVA, and DTR Research.

Desktop Computers

Desktop computers are relatively small, inexpensive single-user computer systems that are
highly versatile. Named for their size—the parts are small enough to fit on or beside an office
desk—desktop computers can provide sufficient memory and storage for most business com-
puting tasks. Desktop computers have become standard business tools; more than 30 million
are in use in large corporations.

portable computer
Computer small enough to be
carried easily.

The OLPC XO Laptop Computer

(Source: Courtesy of fuseproject.)

thin client

A low-cost, centrally managed
computer with essential but limited
capabilities and no extra drives,
such as a CD or DVD drive, or
expansion slots.

desktop computer

A relatively small, inexpensive
single-user computer that is highly
versatile.
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The Nokia 770 Internet Tablet is
designed for wireless Internet
browsing and electronic mail, and
includes software such as Internet
radio, an RSS news reader, and
audio and video players.

(Source: Courtesy of Nokia.)

workstation

A more powerful personal computer
thatis used for technical computing,
such as engineering, but still fits on
a desktop.

server

A computer designed for a specific
task, such as network or Internet
applications.

scalability

The ability to increase the capability
of a computer system to process
more transactions in a given period
by adding more, or more powerful,
processors.

mainframe computer

Large, powerful computer often
shared by hundreds of concurrent
users connected to the machine via
terminals.
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In addition to traditional PCs that use Intel processors and Microsoft software, there are
other options. One of the most popular is the iMac by Apple Computer.

Workstations

Workstations are more powerful than personal computers but still small enough to fit on a
desktop. They are used to support engineering and technical users who perform heavy math-
ematical computing, computer-aided design (CAD), and other applications requiring a high-
end processor. Such users need very powerful CPUs, large amounts of main memory, and
extremely high-resolution graphic displays.

Servers
A computer server is a computer used by many users to perform a specific task, such as
running network or Internet applications. Servers typically have large memory and storage
capacities, along with fast and efficient communications abilities. A Web server is used to
handle Internet traffic and communications. An Internet caching server stores Web sites that
are frequently used by a company. An enterprise server stores and provides access to programs
that meet the needs of an entire organization. A file server stores and coordinates program
and data files. A transaction server is used to process business transactions. Server systems
consist of multiuser computers including supercomputers, mainframes, and servers.

Servers offer great scalability, the ability to increase the processing capability of a com-
puter system so that it can handle more users, more data, or more transactions in a given
period. Scalability is increased by adding more, or more powerful, processors.

Mainframe Computers

A mainframe computer is a large, powerful computer shared by dozens or even hundreds of
concurrent users connected to the machine over a network. The mainframe computer must
reside in a data center with special heating, ventilating, and air-conditioning (HVAC) equip-
ment to control temperature, humidity, and dust levels. In addition, most mainframes are
kept in a secure data center with limited access to the room. The construction and mainte-
nance of a controlled-access room with HVAC can add hundreds of thousands of dollars to
the cost of owning and operating a mainframe computer.

The new role of the mainframe is as a large information-processing and data-storage utility
for a corporation—running jobs too large for other computers, storing files and databases
too large to be stored elsewhere, and storing backups of files and databases created elsewhere.
The mainframe can handle the millions of daily transactions associated with airline, auto-
mobile, and hotel/motel reservation systems. It can process the tens of thousands of daily
queries necessary to provide data to decision support systems. Its massive storage and input/
output capabilities enable it to play the role of a video computer, providing full-motion video
to multiple, concurrent users.

IBM mainframe computer customers include the top 25 banks and the top 25 retailers
in the world who use the machines for processing large amounts of transactions. For example,
the Bank of China houses 350 million accounts with three billion transaction histories and
processes 30 million transactions in less than an hour using IBM’s System z mainframe
computer.??
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Supercomputers

Supercomputers are the most powerful computer systems with the fastest processing speeds
and highest performance. They are special-purpose machines designed for applications that
require extensive and rapid computational capabilities. Originally, supercomputers were used
primarily by government agencies to perform the high-speed number crunching needed in
weather forecasting and military applications. With recent reductions in the cost of these
machines, they are now used more broadly for commercial purposes by oil and gas companies,
financial institutions and animated film makers.

We now turn to the other critical component of effective computer systems—software.
Like hardware, software has made great technological leaps in a relatively short time span.

OVERVIEW OF SOFTWARE

As you learned in Chapter 1, software consists of computer programs that control the work-
ings of computer hardware. Computer programs are sequences of instructions for the
computer. Documentation describes the program functions to help the user operate the
computer system. The program displays some documentation on screen, while other forms
appear in external resources, such as printed manuals. People using commercially available
software are usually asked to read and agree to End-User License Agreements (EULAs). After
reading the EULA, you normally have to click an “T agree” button before you can use the
software, which can be one of two basic types: systems software and application software.
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supercomputers

The most powerful computer
systems, with the fastest processing
speeds.

IBM’s Blue Gene/L System at the
Lawrence Livermore National
Laboratory is the fastest
supercomputer in the world and can
perform 596 trillion floating-point
operations per second.

(Source: Courtesy of IBM
Corporation.)

computer programs
Sequences of instructions for the
computer.

documentation

Text that describes the program
functions to help the user operate
the computer system.

Application software has the
greatest potential to affect
processes that add value to a
business because it is designed for
specific organizational activities and
functions.

(Source: © Jim West / Alamy.)
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systems software

The set of programs designed to
coordinate the activities and
functions of the hardware and
various programs throughout the
computer system.

application software
The programs that help users solve
particular computing problems.

Table 2.4

Classifying Software by Type
and Sphere of Influence

Personal computer
and workstation
operating systems

Systems software

Application software

Word processing,
spreadsheet, data-
base, graphics

Systems software is the set of programs designed to coordinate the activities and functions
of the hardware and various programs throughout the computer system. Each type of systems
software is designed for a specific CPU design and class of hardware. Application software
consists of programs that help users solve particular computing problems. In most cases,
application software resides on the computer’s hard disk before it is brought into the com-
puter’s main memory and run. Application software can also be stored on CDs, DVDs, and
even flash or keychain storage devices that plug into a USB port. Before a person, group, or
enterprise decides on the best approach for acquiring application software, they should
analyze their goals and needs carefully.

Supporting Individual, Group, and Organizational Goals

Every organization relies on the contributions of individuals, groups, and the entire enterprise
to achieve business objectives. To help them achieve these objectives, the organization pro-
vides them with specific application software and information systems. One useful way of
classifying the many potential uses of information systems is to identify the scope of the
problems and opportunities addressed by a particular organization, called the sphere of in-
fluence. These spheres of influence are personal, workgroup, and enterprise, as shown in

Table 2.4.

Network operating systems

Electronic mail, group
scheduling, shared work,
collaboration

Information systems that operate within the personal sphere of influence serve the needs
of an individual user. These information systems enable users to improve their personal
effectiveness, increasing the amount of work that can be done and its quality. Such software
is often referred to as personal productivity software.

A workgroup is two or more people who work together to achieve a common goal. A
workgroup may be a large, formal, permanent organizational entity such as a section or
department or a temporary group formed to complete a specific project. An information
system that operates in the workgroup sphere of influence supports a workgroup in the attain-
ment of a common goal. Users of such applications must be able to communicate, interact,
and collaborate to be successful.

Information systems that operate within the enterprise sphere of influence support the firm
in its interaction with its environment. The surrounding environment includes customers,
suppliers, shareholders, competitors, special-interest groups, the financial community, and
government agencies.

Installing and Removing New Software

Before you can use any type of software, it must be installed on a computer. Installing new
software usually involves only a few setup steps. Software for personal computers typically
comes on CDs or is downloaded from the Web.

When possible, it is best to remove software using an add/remove software utility that
comes with the operating system or that is part of some utility software such as Norton System
Works and McAfee QuickClean. This will help ensure that all elements of unwanted software
are removed.
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SYSTEMS SOFTWARE

Controlling the operations of computer hardware is one of the most critical functions of
systems software. Systems software also supports the application programs’ problem-solving
capabilities. Different types of systems software include operating systems and utility
programs.

Operating Systems

An operating system (OS) is a set of computer programs that control the computer hardware
and act as an interface with application programs (see Figure 2.9). Operating systems can
control one computer or multiple computers, or they can allow multiple users to interact
with one computer. The various combinations of OSs, computers, and users include the
following:

* Single computer with a single user. This system is commonly used in a personal
computer or a handheld computer that allows one user at a time.

¢ Single computer with multiple users. This system is typical of larger, mainframe
computers that can accommodate hundreds or thousands of people, all using the
computer at the same time.

*  Muldple computers. This system is typical of a network of computers, such as a home
network with several computers attached or a large computer network with hundreds of
computers attached around the world.

® Special-purpose computers. This system is typical of a number of computers with
specialized functions, such as those that control sophisticated military aircraft, the space
shuttle, and some home appliances.

The Role of Operating Systems

Application
software

Operating
system

Therole of the operating system and
other systems software is as an
interface or buffer between users
and application software and
hardware.

Hardware

The OS, which plays a central role in the functioning of the complete computer system,
is usually stored on disk. After a computer system is started, or “booted up,” portions of the
OS are transferred to memory as they are needed. You can also boot a computer from a CD,
DVD, or even a thumb drive that plugs into a USB port. A storage device that contains some
or all of the OS is often called a “rescue disk” because you can use it to start the computer if
you have problems with the primary hard disk.

The collection of programs that make up the operating system performs a variety of
activities, including the following:

® Performing common computer hardware functions

® Providing a user interface and input/output management
* Providing a degree of hardware independence

¢ Managing system memory

® Managing processing tasks

* Providing networking capability

* Controlling access to system resources

*  Managing files



82 Part 2 Technology

user interface

Element of the operating system
that allows you to access and
command the computer system.

command-based user
interface

Auser interface that requires you to
give text commands to the computer
to perform basic activities.

graphical user interface (GUI)
An interface that uses icons and
menus displayed on screen to send
commands to the computer system.

application program interface
(API)

Interface that allows applications to
make use of the operating system.

Application Program Interface
Links Application Software to
the Operating System

Common Hardware Functions
All applications must perform certain hardware-related tasks, such as the following:

e Get input from the keyboard or another input device
® Retrieve data from disks

® Store data on disks

® Display information on a monitor or printer

Each of these tasks requires a detailed set of instructions. The OS converts a basic request
into the set of detailed instructions that the hardware requires. In effect, the OS acts as an
intermediary between the application and the hardware. The typical OS performs hundreds
of such tasks, translating each into one or more instructions for the hardware. The OS notifies
the user if input or output devices need attention, if an error has occurred, and if anything
abnormal happens in the system.

User Interface and Input/Output Management

One of the most important functions of any OS is providing a user interface. A user interface
allows people to access and command the computer system. The first user interfaces for
mainframe and personal computer systems were command based.

A command-based user interface requires text commands to be given to the computer
to perform basic activities. For example, the command ERASE 00TAXRTN would cause
the computer to erase or delete a file called 00TAXRTN. RENAME and COPY are other
examples of commands used to rename files and copy files from one location to another.

A graphical user interface (GUI) uses pictures called 7cons and menus displayed on screen
to send commands to the computer system. Many people find that GUIs are easier to use
because users intuitively grasp the functions. Today, the most widely used graphical user
interface is Windows by Microsoft. As the name suggests, Windows is based on the use of a
window, or a portion of the display screen dedicated to a specific application. The screen can
display several windows at once. The use of GUIs has contributed greatly to the increased
use of computers because users no longer need to know command-line syntax to accomplish
a task.

Hardware Independence
To run, applications request services from the OS through a defined application program

interface (API), as shown in Figure 2.10. Programmers can use APIs to create application
software without understanding the inner workings of the operating system.

Application
software

Application program
interface

Operating
system

Computer
system
hardware

Memory Management

The OS also controls how memory is accessed and maximizes available memory and storage.
Newer OSs typically manage memory better than older OSs. The memory-management
feature of many OSs allows the computer to execute program instructions effectively and to
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speed processing. One way to increase the performance of an old computer is to upgrade to
a newer OS and increase the amount of memory.

Most OSs support virtual memory, which allocates space on the hard disk to supplement
the immediate, functional memory capacity of RAM. Virtual memory works by swapping
programs or parts of programs between memory and one or more disk devices—a concept
called paging. This reduces CPU idle time and increases the number of jobs that can run in
a given time span.

Processing Tasks

The task-management features of today’s OSs manage all processing activities. Task
management allocates computer resources to make the best use of each system’s assets.
Task-management software can permit one user to run several programs or tasks at the same
time (multitasking) and allow several users to use the same computer at the same time
(time-sharing).

An OS with multitasking capabilities allows a user to run more than one application at
the same time. Without having to exit a program, you can work in one application, easily
pop into another, and then jump back to the first program, picking up where you left off.
Better still, while you're working in the foreground in one program, one or more other ap-
plications can be churning away, unseen, in the background, sorting a database, printing a
document, or performing other lengthy operations that otherwise would monopolize your
computer and leave you staring at the screen unable to perform other work. Multitasking
can save users a considerable amount of time and effort.

Time-sharing allows more than one person to use a computer system at the same time.
For example, 15 customer service representatives might be entering sales data into a computer
system for a mail-order company at the same time. In another case, thousands of people
might be simultaneously using an online computer service to get stock quotes and valuable
business news.

The ability of the computer to handle an increasing number of concurrent users smoothly
is called scalabiliry. This feature is critical for systems expected to handle a large number of
users such as a mainframe computer or a Web server. Because personal computer OSs are
usually oriented toward single users, they do not need to manage multiple-user tasks often.

Networking Capability

Most operating systems include networking capabilities so that computers can join together
in a network to send and receive data and share computing resources. PCs running Mac,
Windows, or Linux operating systems allow users to easily set up home or business networks
for sharing Internet connections, printers, storage, and data. Operating systems for larger
server computers are designed specifically for computer networking environments.

Access to System Resources and Security

Because computers often handle sensitive data that can be accessed over networks, the OS
needs to provide a high level of security against unauthorized access to the users’ data and
programs. Typically, the OS establishes a logon procedure that requires users to enter an
identification code, such as a user name, and a matching password. If the identification code
is invalid or if the password does not match the identification code, the user cannot gain
access to the computer. Some OSs require that user passwords change frequently—such as
every 20 to 40 days. If the user is successful in logging on to the system, the OS restricts
access to only portions of the system for which the user has been authorized. The OS records
who is using the system and for how long and reports any attempted breaches of security.

File Management

The OS manages files to ensure that files in secondary storage are available when needed and
that they are protected from access by unauthorized users. Many computers support multiple
users who store files on centrally located disks or tape drives. The OS keeps track of where
each file is stored and who can access it. The OS must determine what to do if more than
one user requests access to the same file at the same time. Even on stand-alone personal
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Popular Operating Systems
Cross All Three Spheres of
Influence

computers with only one user, file management is needed to track where files are located,
what size they are, when they were created, and who created them.

Current Operating Systems

Early OSs were very basic. Today, however, more advanced OSs have been developed, in-
corporating sophisticated features and impressive graphics effects. Table 2.5 classifies a
number of current OSs by sphere of influence.

Personal Workgroup Enterprise
Microsoft Windows Vista, Windows XP, Microsoft Windows Microsoft Windows
Windows Mobile, Windows Automotive, Server 2003 and Server 2003 and Server
and Windows Embedded Server 2008 2008
Mac 0S X Mac 0S X Server
UNIX UNIX UNIX
Solaris Solaris Solaris
Linux Linux Linux
Red Hat Linux Red Hat Linux Red Hat Linux
Palm 0S Netware
IBM i5/0S and z/0S IBM i5/0S and z/0S
HP-UX 11i HP-UX 11i

Microsoft PC Operating Systems

Since a small company called Microsoft developed PC-DOS and MS-DOS to support the
IBM personal computer introduced in the 1980s, personal computer OSs have steadily
evolved. PC-DOS and MS-DOS had command-driven interfaces that were difficult to learn
and use. Each new version of OS has improved the ease of use, processing capability, relia-
bility, and ability to support new computer hardware devices.

Windows XP (XP reportedly stands for the wonderful experience that you will have with
your personal computer) was released in fall 2001. Previous consumer versions of Windows
were notably unstable and crashed frequently, requiring frustrating and time-consuming
reboots. With XP, Microsoft sought to bring reliability to the consumer.

Microsoft released Windows Vista in 2007 with the goal of providing a more secure and
stable operating system. See Figure 2.11 The new operating system includes a number of
new features. The most advanced versions of Vista include a 3-D graphics interface called
Aero. However, the system requirements for Windows Vista with Aero require many users
to purchase new, more powerful PCs. Another issue was that some software and hardware
designed for Windows XP would not run on Vista. Today, Microsoft has over 90 percent of
the PC OS market, Apple has roughly seven percent, Linux publishers, and other companies
account for the rest of the PC OS market.

Apple Computer Operating Systems
Although IBM system platforms traditionally use one of the Windows OSs and Intel mi-
croprocessors (often called Wintel for this reason), Apple computers have used non-Intel
microprocessors designed by Apple, IBM, and Motorola and a proprietary Apple OS—the
Mac OS. Newer Apple computers, however, use Intel chips. Although Wintel computers
hold the largest share of the business PC market, Apple computers are also quite popular,
especially in the fields of publishing, education, graphic arts, music, movies, and media.
The Apple OSs have also evolved over a number of years and often provide features
not available from Microsoft. Starting in July 2001, the Mac OS X was installed on all new
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Magcs. It includes an entirely new user interface, which provides a new visual appearance
for users—including luminous and semitransparent elements, such as buttons, scroll bars,
windows, and fluid animation to enhance the user’s experience.

Since its first release, OS X has upgraded several times from Jaguar (OS X.2) to Panther
(OS X.3) to Tiger (OS X.4) to Leopard, the most recent version of OS X, released in 2007
to compete with Windows Vista.

OS X Leopard includes an attractive 3-D graphical user interface that Apple claims is
more intuitive than Windows. Leopard includes Time Machine, a powerful backup tool that
allows users to view their system as it looked in the past and resurrect deleted files. Leopard
also includes multiple desktops, a video chat program that allows users to pose in front of
imaginary landscapes, a powerful system search utility, and other updated software. Because
Mac OS X runs on Intel processors, Mac users can set up their PC to run both Windows
Vista and Mac OS X and select which platform they want to work with when they boot their
PC. Macs are also considered very secure, with no widespread virus or spyware infections
to date.

Linux

Linux is an OS developed by Linus Torvalds in 1991 as a student in Finland. The OS is
distributed under the GNU General Public License, and its source code is freely available to
everyone. It is, therefore, called an open-source operating system. This doesn’t mean, how-
ever, that Linux and its assorted distributions are necessarily free—companies and developers
can charge money for a distribution as long as the source code remains available. Linux is
actually only the kernel of an OS, the part that controls hardware, manages files, separates
processes, and so forth. Several combinations of Linux are available, with various sets of
capabilities and applications to form a complete OS. Each of these combinations is called a
distribution of Linux. Many distributions are available as free downloads.

Linux is available on the Internet and from other sources, including Red Hat Linux and
Caldera OpenLinux. Many people and organizations use Linux. In addition, several large
computer vendors, including IBM, Hewlett-Packard, and Intel, support the Linux operating
system. CIOs within many organizations are considering switching to Linux and open-source
software because of security concerns with Microsoft software. Linux is also making inroads
to the consumer PC market with their GUI distributions. Both Dell and Lenovo sell note-

book computers running Ubuntu and SuSE Linux.?

- e

Microsoft Windows Vista




86

Part 2

Technology

Radio station KRUU, “the Voice of Fairfield” in Iowa, is a nonprofit, community-based
radio station. It broadcasts locally every day, 24 hours a day, and online to 30 countries
(www. kruufm.com). The station supports about 100 hosts and 75 programs, broadcasting
programs ranging from bedtime stories to death-metal music. When shopping for an oper-
ating system to use in the studio, KRUU selected Linux Ubuntu.?* “Our requirements were
quite complex and our decision to go with Ubuntu was based on three factors and Ubuntu
won hands down,” stated Sundar Raman, a presenter at the station. The three factors were:
(1) Ubuntu looks good and is simple for both Windows and Mac users to use, (2) Ubuntu
is reliable and easy to manage both locally and remotely, and (3) Ubuntu software supports
professional audio editing and mixing software and hardware. One benefit of using Linux
Ubuntu is the user community support. KRUU found all the answers it needed regarding
running a professional studio on Linux from the “Ubuntu-Studio” community. Communi-
cating with other Linux professionals helped the station use Linux computers for all of their
computing tasks, including recording and mixing consoles.

Workgroup Operating Systems

To keep pace with user demands, the technology of the future must support a world in which
network usage, data-storage requirements, and data-processing speeds increase at a dramatic
rate. This rapid increase in communications and data-processing capabilities pushes the
boundaries of computer science and physics. Powerful and sophisticated OSs are needed to
run the servers that meet these business needs for workgroups. Small businesses, for example,
often use workgroup OSs to run networks and perform critical business tasks.

Windows Server

Windows Server 2008 is a powerful Web server management system that enables organiza-
tions to deploy data and services throughout the organization using state-of-the-art Web
technologies. It includes virtualization tools that allow multiple and various operating
systems to run on a single server. It also provides advanced security features, improved reli-
ability, simple management tools, ease of installation, troubleshooting tools, and remote
administration.

UNIX

UNIX is a powerful OS originally developed by AT&T for minicomputers. UNIX can be
used on many computer system types and platforms, from personal computers to mainframe
systems. UNIX also makes it much easier to move programs and data among computers or
to connect mainframes and personal computers to share resources. There are many variants
of UNIX—including HP/UX from Hewlett-Packard, AIX from IBM, UNIX SystemV from
UNIX Systems Lab, Solaris from Sun Microsystems, and SCO from Santa Cruz Operations.
Sun Microsystems hopes that its open-source Solaris will attract developers to make the
software even better.

NetWare

NetWare is a network OS sold by Novell that can support users on Windows, Macintosh,
and UNIX platforms. NetWare provides directory software to track computers, programs,
and people on a network, helping large companies to manage complex networks. NetWare
users can log on from any computer on the network and use their own familiar desktop with
all their applications, data, and preferences.

Red Hat Linux

Red Hat Software offers a Linux network OS that taps into the talents of tens of thousands
of volunteer programmers who generate a steady stream of improvements for the Linux OS.
The Red Har Linux network OS is very efficient at serving Web pages and can manage a
cluster of up to eight servers. Linux environments typically have fewer virus and security
problems than other OSs. Distributions such as SuSE and Red Hat have proven Linux to be
a very stable and efficient OS.
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Mac 0S X Server

The Mac OS X Server provides UNIX-style process management. Protected memory puts
each service in its own well-guarded chunk of dynamically allocated memory, preventing a
single process from going awry and bringing down the system or other services. Under pre-
emptive multitasking, a computer OS uses some criteria to decide how long to allocate to
any one task before giving another task a turn to use the OS. Preempting is the act of taking
control of the OS from one task and giving it to another. A common criterion for preempting
is simply elapsed time or certain applications can be given higher priority than other appli-
cations, giving the higher-priority programs longer processing times. Preemptive multitask-
ing ensures that each process gets the right amount of CPU time and the system resources it
needs for optimal efficiency and responsiveness.

Enterprise Operating Systems

New mainframe computers provide the computing and storage capacity to meet massive data
processing requirements and provide a large number of users with high performance and
excellent system availability, strong security, and scalability. In addition, a wide range of
application software has been developed to run in the mainframe environment, making it
possible to purchase software to address almost any business problem. As a result, mainframe
computers remain the computing platform of choice for mission-critical business applications
for many companies. z/OS from IBM, HP-UX from Hewlett-Packard, and Linux are exam-
ples of mainframe operating systems.

z/0S

The z/0S is IBM’s first 64-bit enterprise OS. It supports IBM’s 2900 and z800 lines of
mainframes that can come with up to sixteen 64-bit processors. (The z stands for zero down-
time.) The OS provides several new capabilities to make it easier and less expensive for users
to run large mainframe computers. The OS has improved workload management and ad-
vanced e-commerce security. The IBM zSeries mainframe, like previous generations of IBM
mainframes, lets users subdivide a single computer into multiple smaller servers, each of which
can run a different application. In recognition of the widespread popularity of a competing
OS, z/OS allows partitions to run a version of the Linux OS. This means that a company
can upgrade to a mainframe that runs the Linux OS.

HP-UX and Linux

HP-UX is a robust UNIX-based OS from Hewlett-Packard designed to handle a variety of
business tasks, including online transaction processing and Web applications. It supports
Internet database, and a variety of business applications on server and mainframe enterprise
system. It can work with Java programs and Linux applications. HP-UX supports Hewlett-
Packard’s computers and those designed to run Intel’s [tanium processors. Red Hat Enterprise
Linux for IBM mainframe computers is another example of an enterprise operating system.

Operating Systems for Small Computers, Embedded
Computers, and Special-Purpose Devices

New OSs and other software are changing the way we interact with personal digital assistants
(PDAs), smart phones, cell phones, digital cameras, TVs, and other appliances. These OSs
are also called embedded operating systems because they are typically embedded within a device,
such as an automobile, TV recorder, or other device. Embedded software is a multibillion
dollar industry. Some of these OSs allow handheld devices to be synchronized with PCs
using cradles, cables, and wireless connections. Cell phones also use embedded OSs (see
Figure 2.12). In addition, some OSs have been developed for special-purpose devices, such
as TV set-top boxes, computers on the space shuttle, computers in military weapons, and
computers in some home appliances.

An IT group within the United States Department of Agriculture recently deployed
BlackBerries to their IT staff.> The high-speed network connection between BlackBerry and
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Mobile Phones Have Embedded
Operating Systems

Many cell phones and smartphones
such as this BlackBerry have an
embedded OS that can support
access to communications, media,
and information.

(Source: Courtesy of PRNewsFoto/
Verizon Wireless.)
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the organization’s private network allowed system support staff to troubleshoot problems on
Linux, UNIX, and Microsoft servers located in the home office from any location.

Palm 0S

ACCESS Systems makes the Palm operating system that is used in over 30 million handheld
computers and smartphones manufactured by Palm, Inc. and other companies. Palm also
develops and supports applications, including business, multimedia, games, productivity,
reference and education, hobbies and entertainment, travel, sports, utilities, and wireless
applications. Today, the smartphone market is overtaking the PDA market, as mobile users
prefer to combine phone and information services in one device. OSs for this market are also
provided by Research in Motion, Microsoft, Symbian, Apple (for the iPhone), and others.

Windows Embedded

Windows Embedded is a family of Microsoft OSs included with or embedded into small
computer devices. Windows Embedded includes several versions that provide computing
power for TV set-top boxes, automated industrial machines, media players, medical devices,
digital cameras, PDAs, GPS receivers, ATMs, gaming devices, and business devices such as
cash registers. Microsoft Auto provides a computing platform for automotive software such
as Ford Sync. The Ford Sync system uses an in-dashboard display and wireless networking
technologies to link automotive systems with cell phones and portable media players. See
Figure 2.13.

Windows Mobile

Windows Mobile is an operating system designed for smartphones and PDAs. Different ver-
sions of Windows Mobile support either a touch screen interface or a menu-driven interface.
In addition to supporting typical cellular services, Windows Mobile provides handwriting
recognition, instant messaging technology, support for more secure Internet connections,
and the ability to beam information to other devices. Dozens of phones provided by all of
the major carriers run Windows Mobile.
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UTILITY PROGRAMS

Utility programs help to perform maintenance or correct problems with a computer system.
For example, some utility programs merge and sort sets of data, keep track of computer jobs
being run, compress files of data before they are stored or transmitted over a network (thus
saving space and time), and perform other important tasks. Some utility programs can help
computer systems run better and longer without problems.

Utility programs can also help to secure and safeguard data. For example, the recording
and motion picture industry uses digital rights management (DRM) technologies to prevent
copyright-protected movies and music from being unlawfully copied. Music and media files
are encoded so that software running on players recognizes and plays only legally obtained
copies. DRM has been criticized for infringing on the freedom and rights of customers.
Record companies are experimenting with DRM-free music to see if it increases sales.

Although many PC utility programs come installed on computers, you can also purchase
utility programs separately. Table 2.6 provides examples of some common types of utilities.

Software to compress ~ Software to provide detailed
data so that it takes reports of workgroup computer
less hard disk space activity and status of user accounts

Personal

Software to archive contents of a
database by copying data from
disk to tape

System management software that Virtualization software that
enables a support person to monitor ~ enables one computer to

the growing number of desktop simulate other computers or
computers attached to the server multiple computers.

Screen saver

Antivirus and Software that reports unsuccessful
antispyware software  user logon attempts

Software that reports the status
of a particular computer job

- s

Microsoft Auto and Ford Sync

The Ford Sync system, developed on
the Microsoft Auto operating
system, allows drivers to wirelessly
connect cell phones and media
devices to automotive systems.

(Source: Courtesy of Microsoft
Corporation and Ford Motor
Company.)

utility programs

Programs that help to perform
maintenance or correct problems
with a computer system.

Table 2.6

Examples of Utility Programs
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APPLICATION SOFTWARE

Application software applies the power of a computer to give individuals, workgroups, and
the entire enterprise the ability to solve problems and perform specific tasks. Application
programs interacts with systems software, and the systems software directs the computer
hardware to perform the necessary tasks.
Applications help you perform common tasks, such as create and format text documents,
perform calculations, or manage information, though some applications are more specialized.
A pharmaceutical company, for example, has developed application software to detect the
early signs of Parkinson’s disease. Application software is used throughout the medical pro-
fession to save and prolong lives.
The functions performed by application software are diverse, and range from personal
productivity to business analysis. For example, application software can help sales managers
proprietary software track sales of a new item in a test market. Software from IntelliVid monitors video feeds from
One-of-a-kind program developed store security cameras and notifies security when a shopper is behaving suspiciously.?® Most
for a specific application. of the computerized business jobs and activities discussed in this book involve application

off-the-shelf software software. We begin by investigating the types and functions of application software.

An existing software program that . . .
can be purchased. Types and Functions of Application Software

The key to unlocking the potential of any computer system is application software. A com-
pany can either develop a one-of-a-kind program for a specific application (called proprietary
software) or purchase and use an existing software program (sometimes called off-the-shelf
software). It is also possible to modify some off-the-shelf programs, giving a blend of off-

W the-shelf and customized approaches. These different sources of software are shown in

Figure 2.14. The relative advantages and disadvantages of proprietary software and off-the-

A Comparison of Proprietary shelf software are summarized in Table 2.7.
and Off-the-Shelf Software

Proprietary Software Off-the-Shelf Software
You can get exactly what you It can take a long time and The initial cost is lower because
need in terms of features, significant resources to develop  the software firm can spread the
reports, and so on. required features. development costs over
many customers.

Being involved in the In-house system development The software is likely to meet
development offers control over staff may become hard pressed the basic business needs—you
the results. to provide the required level of can analyze existing features

ongoing support and and the performance of the

maintenance because of package before purchasing.

pressure to move on to other
new projects.

You can modify features thatyou  The features and performance The package is likely to be of The software might not match
might need to counteract an of software that has yet to be high quality because current work processes
initiative by competitors or to developed presents more many customer firms have and data standards.

meet new supplier or customer potential risk. tested the software and

demands. A merger with or helped identify its bugs.

acquisition of another firm also
requires software changes to
meet new business needs.

Figure 2.14
Application
Types of Application Software software I
Some off-the-shelf software can be

customized to suit user needs. Proprietary
software

Off-the-shelf
software
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Software Helps Target Radiation Treatment for
Cancer

Doctors have been using radiation therapy as a treatment for
cancer since the 1940s. The treatment has saved countless lives,
yet has been somewhat imprecise until recently. The original
method of treating a tumor with radiation used a linear
accelerator that delivered radiation in rectangular beams. Doctors
used lead blocks to prevent the beams from harming healthy
tissue. The process was cumbersome and only partially

effective. Surrounding tissue was often destroyed along with

the tumor.

In the 1980s, a machine called an MLC, for multileaf
collimator, was invented. The MLC had motorized leaves to disrupt
the beam of radiation and focus it more closely on where it was
needed. Still, the treatment was imprecise, lacking real-time
control of the radiation intensity and direction.

Until the mid-1990s, most of the development of radiation
treatment technologies focused on hardware. Varian Medical
Systems decided that devising a more effective system would
require a heavy investment in software development. Computing
processors and hardware were advanced enough to precisely
control beams of radiation, but the software to empower the
hardware had yet to be developed. Varian transformed itself
from a hardware company to a software company to get the job
done.

Varian hired experts in programming embedded controls, user
interfaces, treatment planning, and databases. It proceeded
incrementally over many years to develop a trustworthy and
powerful system called the SmartBeam IMRT (for Intensity
Modulated Radiation Therapy), which is now in use at thousands of
medical facilities around the world.

The SmartBeam IMRT combines an x-ray and radiation
technology into one device that rotates around the patient
delivering radiation at precise intensities from any angle. The
machine is the first that allows physicians to examine and treat a
tumor at the same time. The on-board imager produces
“high-resolution images of tumors and tracks changes in a
tumor’s shape, size, and position... that when coupled with
SmartBeam IMRT, allows clinicians to be even more precise
when targeting tumors,” according to Computerworld. The maga-
zine awarded Varian the top prize for information systems in
manufacturing in its 2007 Computerworld Honors Program.

Discussion Questions

1. What role does software play in the SmartBeam IMRT medical
system?

2. Why couldn’t Varian produce the SmartBeam IMRT before it
did?

Critical Thinking Questions

1. What additional safeguards must be programmed into the
software that runs the SmartBeam IMRT that aren't necessary
in typical PC software?

2. How do you think the development of the SmartBeam IMRT
launched Varian to the top of the market in cancer treatment
systems?

SOURCES: Pratt, Mary K., “Software Helps Target Radiation Treatment for
Cancer,” Computerworld, December 3, 2007, www.computerworld.com/
action/article.do ?command=viewArticleBasic&articleld=3048 65&
pageNumber=1.Varian Medical Systems Web site, www.varian.com, accessed
February 3, 2007.
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application service provider
(ASP)

A company that provides software,
support, and the computer
hardware on which to run the
software from the user’s facilities.

software as a service (SaaS)

A service that allows businesses to
subscribe to Web-delivered
business application software by
paying a monthly service charge or
a per-use fee.

Many companies use off-the-shelf software to support business processes. Key questions
for selecting off-the-shelf software include: (1) Will the software run on the OS and hardware
you have selected? (2) Does the software meet the essential business requirements that have
been defined? (3) Is the software manufacturer financially solvent and reliable? and (4) Does
the total cost of purchasing, installing, and maintaining the software compare favorably to
the expected business benefits?

Some off-the-shelf programs can be modified, in effect blending the off-the-shelf and
customized approaches. For example, a software developer might write a collection of pro-
grams to be used in an auto body shop and include features to generate estimates, order parts,
and process insurance. Body shops of all types have these needs. Designed properly—and
with provisions for minor tailoring for each user—the same software package can be sold to
many users. However, because each body shop has slightly different requirements, some
modifications to the software might be needed. As a result, software vendors often provide
a wide range of services, including installing their standard software, modifying the software
as the customer requires, training users, and providing other consulting services.

Another approach to obtaining a customized software package is to use an application
service provider. An application service provider (ASP) is a company that can provide the
software, support, and computer hardware on which to run the software from the user’s
facilities over a network. An ASP can also simplify a complex corporate software package so
that it is easier for the users to set up and manage. ASPs provide contract customization of
off-the-shelf software, and they speed deployment of new applications while helping IS man-
agers avoid implementation headaches, reducing the need for many skilled IS staff members
and decreasing project start-up expenses. Such an approach allows companies to devote more
time and resources to more important tasks. For example, Avanax, a Silicon Valley company
that develops intelligent photonic solutions for optical networks, uses a Product Lifecycle
Management system provided by SAP. The system runs on SAP servers which has helped
Avanax reduce costs and provide much higher levels of service.”

Using an ASP involves some risks—sensitive information could be compromised in a
number of ways, including unauthorized access by employees or computer hackers; the ASP
might not be able to keep its computers and network up and running as consistently as
necessary; or a disaster could disable the ASP’s data center, temporarily putting an organi-
zation out of business. These are legitimate concerns that an ASP must address.

The high overhead of an ASP designing, running, managing, and supporting many cus-
tomized applications for many businesses has led to a new form of software distribution
known as software as a service. Software as a service (SaaS) allows businesses to subscribe to
Web-delivered business application software by paying a monthly service charge or a per-use
fee. Like ASP, SaaS providers maintain software on their own servers and provide access to
it over the Internet. SaaS usually uses a Web browser-based user interface. Saa$ can reduce
expenses by sharing its running applications among many businesses. For example, Sears,
JCPenney, and Wal-Mart might use customer relationship management software provided
by a common Saa$ provider. Providing one high-quality SaaS application to thousands of
businesses is much more cost-effective than custom designing software for each business.

Personal Application Software

Hundreds of computer applications can help individuals at school, home, and work. The
features of personal application software are summarized in Table 2.8. In addition to these
general-purpose programs, there are literally thousands of other personal computer applica-
tions to perform specialized tasks: to help you do your taxes, get in shape, lose weight, get
medical advice, write wills and other legal documents, make repairs to your computer, fix
your car, write music, and edit your pictures and videos (see Figure 2.15). This type of
software, often called user software or personal productivity software, includes the general-
purpose tools and programs that support individual needs.
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Word processing Create, edit, and print text Word
documents WordPerfect
Google Docs
Pages
Writer
Spreadsheet Provide a wide range of built-in Excel
functions for statistical, financial, Lotus 1-2-3
logical, database, graphics, and Spreadsheet
date and time calculations Numbers
Calc
Database Store, manipulate, and retrieve Access
data Approach
dBASE
Base
Graphics Develop graphs, illustrations, and Illustrator
drawings FreeHand
Project Plan, schedule, allocate, and Project for Windows
management control people and resources On Target
(money, time, and technology) Project Schedule
needed to complete a project Time Line
according to schedule
Financial Provide income and expense Quicken
management tracking and reporting to monitor Money
and plan budgets (some programs
have investment portfolio
management features)
Desktop publishing Use with personal computers and QuarkXPress
(DTP) high-resolution printers to create Publisher
high-quality printed output, PageMaker

including text and graphics; various Ventura Publisher
styles of pages can be laid out; Pages

art and text files from other

programs can also be integrated

into “published” pages

Creativity Generate innovative and creative Organizer
ideas and problem solutions. The Notes
software does not propose solutions,

but provides a framework conducive

to creative thought. The software

takes users through a routine, first

naming a problem, then organizing

ideas and “wishes,” and offering

new information to suggest different

ideas or solutions

Word Processing

Ifyou write reports, letters, or term papers, word processing applications can be indispensable.
The majority of personal computers in use today have word processing applications installed.
Such applications can be used to create, edit, and print documents. Most come with a vast
array of features, including those for checking spelling, creating tables, inserting formulas,
creating graphics, and much more. This book (and most like it) was entered into a word
processing application using a personal computer.

Microsoft
Lotus/IBM
Borland
Sun

Adobe
Macromedia

Microsoft
Symantec
Scitor

Symantec

Intuit
Microsoft

Quark
Microsoft
Adobe
Corel
Apple

Macromedia
Lotus

Table 2.8

Examples of Personal
Productivity Software
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Personal Productivity Software

PIM software assists individuals,
groups, and organizations with
organizing appointments,
schedules, contacts, and to-do lists.

Figure 2.16

Spreadsheet Program

Spreadsheet programs should be
considered when calculations are
required.
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A team of people can use a word processing program to collaborate on a project. The
authors and editors who developed this book, for example, used the Track Changes and
Reviewing features of Microsoft Word to track and make changes to chapter files. You can
add comments or make revisions to a document that a coworker can review and either accept
or reject.

Spreadsheet Analysis

People use spreadsheets to prepare budgets, forecast profits, analyze insurance programs,
summarize income tax data, and analyze investments. Whenever numbers and calculations
are involved, spreadsheets should be considered. Features of spreadsheets include graphics,
limited database capabilities, statistical analysis, built-in business functions, and much more
(see Figure 2.16). The business functions include calculation of depreciation, present value,
internal rate of return, and the monthly payment on a loan, to name a few. Optimization is
another powerful feature of many spreadsheet programs. Optimization allows the spreadsheet
to maximize or minimize a quantity subject to certain constraints. For example, a small
furniture manufacturer that produces chairs and tables might want to maximize its profits.
The constraints could be a limited supply of lumber, a limited number of workers that can
assemble the chairs and tables, or a limited amount of various hardware fasteners that might
be required. Using an optimization feature, such as Solver in Microsoft Excel, the spreadsheet
can determine what number of chairs and tables to produce with labor and material con-
straints to maximize profits.
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Database Applications
Database applications are ideal for storing, manipulating, and retrieving data. These appli-

cations are particularly useful when you need to manipulate a large amount of data and
produce reports and documents. Database manipulations include merging, editing, and
sorting data. The uses of a database application are varied. You can keep track of a CD
collection, the items in your apartment, tax records, and expenses. A student club can use a
database to store names, addresses, phone numbers, and dues paid. In business, a database
application can help process sales orders, control inventory, order new supplies, send letters
to customers, and pay employees. Database management systems can be used to track orders,
products, and customers, analyze weather data to make forecasts for the next several days,
and summarize medical research results. A database can also be a front end to another ap-
plication. For example, you can use a database application to enter and store income tax
information, then export the stored results to other applications, such as a spreadsheet or tax-
preparation application (see Figure 2.17).
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Graphics Programs

With today’s graphics programs, it is easy to develop attractive graphs, illustrations, and
drawings. Graphics programs can be used to develop advertising brochures, announcements,
and full-color presentations. If you are asked to make a presentation at school or work, you
can use a graphics program to develop and display slides while you are making your talk. A
graphics program can be used to help you make a presentation, a drawing, or an illustration.
See Figure 2.18. Most presentation graphics programs come with many pieces of c/ip art,
such as drawings and photos of people meeting, medical equipment, telecommunications
equipment, entertainment, and much more.

Personal Information Managers
Personal information managers (PIMs) help individuals, groups, and organizations store useful

information, such as a list of tasks to complete or a list of names and addresses. They usually
provide an appointment calendar and a place to take notes. In addition, information in a
PIM can be linked. For example, you can link an appointment with a sales manager that
appears in the calendar with information on the sales manager in the address book. When
you click the appointment in the calendar, information on the sales manager from the address

Chapter 2 95

- EErea

Database Program

After being entered into a database
application, information can be
manipulated and used to produce
reports and documents.
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Figure 2.18

Presentation Graphics Program

Graphics programs can help you
make a presentation at school or
work.

software suite
A collection of single application
programs packaged in a bundle.
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book is automatically opened and displayed on the computer screen. Microsoft Outlook is
an example of a PIM software package.

Software Suites and Integrated Software Packages

A software suite is a collection of single application programs packaged in a bundle. Software
suites can include word processors, spreadsheets, database management systems, graphics
programs, communications tools, organizers, and more. Some suites support the develop-
ment of Web pages, note taking, and speech recognition, where applications in the suite can
accept voice commands and record dictation. Software suites offer many advantages. The
software programs have been designed to work similarly, so after you learn the basics for one
application, the other applications are easy to learn and use. Buying software in a bundled
suite is cost-effective; the programs usually sell for a fraction of what they would cost
individually.

Microsoft Office, Corel’s WordPerfect Office, Lotus SmartSuite, and Sun Microsys-
tems’s StarOffice are examples of popular general-purpose software suites for personal
computer users. Microsoft Office has the largest market share. The Free Software Foundation
offers software similar to Sun Microsystems’s StarOffice that includes word processing,
spreadsheet, database, presentation graphics, and e-mail applications for the Linux OS.
OpenOffice is another Office suite for Linux.>® Wine can run any Windows application,
including those in Microsoft Office, on Linux, although some features might not work as
well as with a Microsoft OS. Each of these software suites includes a spreadsheet program,
word processor, database program, and graphics package with the ability to move documents,
data, and diagrams among them (see Table 2.9). Thus, a user can create a spreadsheet and
then cut and paste that spreadsheet into a document created using the word processing
application.

More than a hundred million people worldwide use the Microsoft Office software suite,
with Office 2007 representing the latest version of the productivity software. Microsoft Office
goes beyond its role as a mainstream package of ready-to-run applications with the extensive
custom development facilities of Visual Basic for Applications (VBA)—a built-in facility that
is part of every Office application. Using VBA, users can enhance off-the-shelf applications
to tailor the programs for special tasks.

Some companies are offering Web-based productivity software suites that require no
installation, only a Web browser. Zoho, Google, and Thinkfree offer free online word
processing, spreadsheet, presentation, and other software that require no installation on the
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Major Components of Leading
Software Suites

Word Word Documents WordPerfect ~ Writer  Pages Docs
Processing
Spreadsheet Excel Spreadsheets Quattro Pro  Calc Numbers Spreadsheet

Presentation PowerPoint Presentations Presentations Impress Keynote Presentation
Graphics

Database Access Paradox Base

PC. Documents created with the software can be stored on the Web server. Currently these
online applications are not as powerful and robust as installed software such as Microsoft
Office. However, it is likely that as the technology becomes more powerful, and network
connection speeds increase, users will need to install less software on their own PCs and turn
instead to using software online.

In addition to suites, some companies produce integrated application packages that contain
several programs. For example, Microsoft Works is one program that contains basic word
processing, spreadsheet, database, address book, calendar, and other applications. Although
not as powerful as stand-alone software included in software suites, integrated software pack-
ages offer a range of capabilities for less money. Some integrated packages cost about $100.

Workgroup Application Software

Workgroup application software is designed to support teamwork, whether people are in workgroup application
the same location or dispersed around the world. This support can be accomplished with software
software known as groupware that helps groups of people work together effectively. Microsoft Software that supports teamwork,

whether in one location or around

Exchange Server, for example, has groupware and e-mail features. Also called collaborative h d
e world.

software, the approach allows a team of managers to work on the same production problem,
letting them share their ideas and work via connected computer systems. The “Three Cs”
rule for successful implementation of groupware is summarized in Table 2.10.

S S o

If it's too hard to use, it's not used; it should be Ernst & Young's “Three Cs”
as easy to use as the telephone. Rule for Groupware

It must provide a constant stream of rich, relevant,
and personalized content.

Coverage If it isn’t easy to access, it might never be used.

Examples of workgroup software include group scheduling software, electronic mail, and
other software that enables people to share ideas. Lotus Notes from IBM, for example, lets
companies use one software package and one user interface to integrate many business pro-
cesses. Lotus Notes can allow a global team to work together from a common set of
documents, have electronic discussions using threads of discussion, and schedule team meet-
ings. As the program matured, Lotus added services to it and renamed it Domino (Lotus
Notes is now the name of the e-mail package), and now an entire third-party market has
emerged to build collaborative software based on Domino.

The Web-based software described in the previous section is ideal for group use. Because
documents are stored on an Internet server, anyone with an Internet connection can access
them easily. Google provides options in its online applications that allow users to share doc-
uments, spreadsheets, presentations, calendars, and notes with other specified users or
everyone on the Web (see Figure 2.19). This makes it convenient for several people to con-
tribute to a document without concern for software compatibility or storage.
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Google’s Online Applications

Google applications are designed to
share documents, presentations,
spreadsheets, calendars, and notes
with specific users or everyone on
the Web.
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Examples of Enterprise
Application Software
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Enterprise Application Software

Software that benefits an entire organization can also be developed or purchased. Some soft-
ware vendors, such as SAP, specialize in developing software for enterprises. A fast-food chain,
for example, might develop a materials ordering and distribution program to make sure that
each of its franchises gets the necessary raw materials and supplies during the week. This
materials ordering and distribution program can be developed internally using staff and re-
sources in the IS department or purchased from an external software company. Boeing and
DaimlerChrysler use enterprise software to design new airplanes and automotive products.
The software simulates the effectiveness and safety of designs, allowing the companies to save
time and money compared to developing physical prototypes of airplanes and vehicles. iSite
from geoVue (www.geovue.com) is site-selection software that lets companies analyze factors
to help determine the location of new stores. Table 2.11 lists examples of enterprise appli-
cation software. Many organizations are moving to integrated enterprise software that
supports supply chain management (movement of raw materials from suppliers through
shipment of finished goods to customers), as shown in Figure 2.20.

Accounts receivable Sales ordering

Accounts payable Order entry

Airline industry operations Payroll

Automatic teller systems Human resource management
Cash-flow analysis Check processing

Credit and charge card administration Tax planning and preparation
Manufacturing control Receiving

Distribution control Restaurant management
General ledger Retail operations

Stock and bond management Invoicing

Savings and time deposits Shipping

Inventory control Fixed asset accounting


www.geovue.com
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Raw materials Warehouse Production
Inbound and
logistics storage

Customer Marketing and sales Outbound Finished product
service logistics storage

Integrated enterprise software to support supply chain management

Organizations can no longer respond to market changes using nonintegrated information
systems based on overnight processing of yesterday’s business transactions, conflicting data
models, and obsolete technology. As a result, many corporations are turning to enterprise
resource planning (ERP) software, a set of integrated programs that manage a company’s
vital business operations for an entire multisite, global organization. Thus, an ERP system
must be able to support multiple legal entities, multiple languages, and multiple currencies.
Although the scope of an ERP system may vary from vendor to vendor, most ERP systems
provide integrated software to support manufacturing and finance. Additional functions
supported might include human resources, sales, and distribution. The primary benefits of
implementing ERP include eliminating inefficient systems, easing adoption of improved
work processes, improving access to data for operational decision making, standardizing
technology vendors and equipment, and enabling the implementation of supply chain man-
agement. Even small businesses can benefit from enterprise application software. Intuit’s
QuickBooks and Microsoft’s Office Small Business Accounting are accounting and record
keeping programs for small businesses and organizations.

Application Software for Information, Decision Support,
and Specialized Purposes

Specialized application software for information, decision support, and other purposes is
available in every industry. Genetic researchers, for example, are using software to visualize
and analyze the human genome. Music executives use decision support software to help pick
the next hit song. Sophisticated decision support software is also being used to increase the
cure rate for cancer by analyzing about 100 scans of a cancerous tumor to create a 3-D view
of the tumor. Software can then consider thousands of angles and doses of radiation to
determine the best program of radiation therapy. The software analysis takes only minutes,
but the results can save years or decades of life for the patient. As you will see in future
chapters, information, decision support, and specialized systems are used in businesses of all
sizes and types to increase profits or reduce costs. But how are all these systems actually
developed or built? The answer is through the use of programming languages, discussed next.

Figure 2.20

Use of Integrated Supply Chain
Management Software

enterprise resource planning
(ERP) software

A set of integrated programs that
manage a company'’s vital business
operations for an entire multisite,
global organization.
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PROGRAMMING LANGUAGES

programming languages Both OSs and application software are written in coding schemes called programming lan-
Sets of keywords, symbols, and a guages. The primary function of a programming language is to provide instructions to the
system of rules for constructing computer system so that it can perform a processing activity. IS professionals work with
statements by which humans can . . .
o : programming languages, which are sets of symbols and rules used to write program code.
communicate instructions to be o K . ) K
executed by a computer. Programming involves translating what a user wants to accomplish into instructions that the
computer can understand and execute. The desire to use the power of information processing
efficiently in problem solving has pushed the development of literally thousands of pro-
gramming languages, but only a few dozen are commonly used today. A brief summary of

the various programming language generations is provided in Table 2.12.

W -_ ApprOXimate
The Evolution of Programming Development Date

Languages First Machine language 1940s
Second Assembly language 1950s
Third High-level language 1960s READ SALES
Fourth Query and database 1970s PRINT EMPLOYEE
languages NUMBER IF GROSS
PAY>1000
Beyond Natural and intelligent 1980s IF gross pay is greater
Fourth languages than 40, THEN pay the

employee overtime pay

Although many programming languages are used to write new business applications,
more lines of code are written in COBOL in existing business applications than any other
programming language. Today, programmers often use visual and object-oriented languages.
In the future, they will likely be using artificial intelligence languages to a greater extent. In
general, these languages are easier for nonprogrammers to use compared with older generation
languages.

SOFTWARE ISSUES AND TRENDS

Because software is such an important part of today’s computer systems, issues such as soft-
ware bugs, licensing, and global software support have received increased attention.

Software Bugs

A software bug is a defect in a computer program that keeps it from performing as it is
designed to perform. Some software bugs are obvious and cause the program to terminate
unexpectedly. Other bugs are more subtle and allow errors to creep into your work. Computer
and software vendors say that as long as people design and program hardware and software,
bugs are inevitable. In fact, according to the Pentagon and the Software Engineering Insti-
tute at Carnegie Mellon University, there are typically 5 to 15 bugs in every 1,000 lines of
code. The following list summarizes tips for reducing the impact of software bugs.

® Register all software so that you receive bug alerts, fixes, and patches.
e Check the manual or read-me files for work-arounds.

e Access the support area of the manufacturer’s Web site for patches.

e Install the latest software updates.
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® Before reporting a bug, make sure that you can re-create the circumstances under which
it occurs.

®  When you can re-create the bug, call the manufacturer’s tech support line.

* Avoid buying the latest release of software for several months or a year until the software
bugs have been discovered and removed.

Copyrights and Licenses

Most software products are protected by law using copyright or licensing provisions. Those
provisions can vary, however. In some cases, you are given unlimited use of software on one
or two computers. This is typical with many applications developed for personal computers.
In other cases, you pay for your usage—if you use the software more, you pay more. This
approach is becoming popular with software placed on networks or larger computers. Most
of these protections prevent you from copying software and giving it to others without re-
strictions. Some software now requires that you register or activate it before it can be fully
used. Registration and activation sometimes put software on your hard disk that monitors
activities and changes to your computer system.

Software Upgrades

Software companies revise their programs and sell new versions periodically. In some cases,
the revised software offers new and valuable enhancements. In other cases, the software uses
complex program code that offers little in terms of additional capabilities. In addition, revised
software can contain bugs or errors. When software companies stop supporting older software
versions or releases, some customers feel forced to upgrade to the newer software. Deciding
whether to purchase the newest software can be a problem for corporations and people with
a large investment in software. Should the newest version be purchased when it is released?
Some users do not always get the most current software upgrades or versions, unless it includes
significant improvements or capabilities. Instead, they might upgrade to newer software only
when it offers vital new features. Software upgrades usually cost much less than the original
purchase price.

Global Software Support

Large, global companies have little trouble persuading vendors to sell them software licenses
for even the most far-flung outposts of their company. But can those same vendors provide
adequate support for their software customers in all locations? Supporting local operations
is one of the biggest challenges IS teams face when putting together standardized, company-
wide systems. In slower technology growth markets, such as Eastern Europe and Latin
America, there may be no official vendor presence at all. Instead, large vendors such as Sybase,
IBM, and Hewlett-Packard typically contract out support for their software to local providers.

One approach that has been gaining acceptance in North America is to outsource global
support to one or more third-party distributors. The software-user company may still nego-
tiate its license with the software vendor directly, but it then hands over the global support
contract to a third-party supplier. The supplier acts as a middleman between software vendor
and user, often providing distribution, support, and invoicing. American Home Products
Corporation handles global support for both Novell NetWare and Microsoft Office appli-
cations this way—throughout the 145 countries in which it operates. American Home
Products negotiated the agreements directly with the vendors for both purchasing and main-
tenance, but fulfillment of the agreement is handled exclusively by Philadelphia-based
Softsmart, an international supplier of software and services.

In today’s computer systems, software is an increasingly critical component. Whatever
approach individuals and organizations take to acquire software, it is important for everyone
to be aware of the current trends in the industry. Informed users are wiser consumers, and
they can make better decisions.

Chapter 2
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SUMMARY

Principle

Computer hardware must be carefully selected to
meet the evolving needs of the organization and its
supporting information systems.

Hardware devices work together to perform input, process-
ing, data storage, and output. Processing is performed by an
interplay between the central processing unit (CPU) and
memory. Primary storage, or memory, provides working stor-
age for program instructions and data to be processed and
provides them to the CPU. Together, a CPU and memory pro-
cess data and execute instructions.

Processing that uses several processing units is called
multiprocessing. A multicore processor combines two or
more independent processors into a single computer so that
they can share the workload and boost processing capacity.
Parallel processing involves linking several processors to
work together to solve complex problems. Grid computing is
the use of a collection of computers, often owned by multiple
individuals or organizations, to work in a coordinated manner
to solve a common problem.

Computer systems can store large amounts of data and
instructions in secondary storage, which is less volatile and
has greater capacity than memory. Storage media can be
either sequential access or direct access. Common forms of
secondary storage include magnetic tape, magnetic disk,
optical disc storage, and flash memory. Redundant array of
independent/inexpensive disks (RAID] is a method of storing
data that allows the system to more easily recover data in the
event of a hardware failure. Storage area network (SAN) uses
computer servers, distributed storage devices, and networks
to provide fast and efficient storage.

Input and output devices allow users to provide data and
instructions to the computer for processing and allow sub-
sequent storage and output. These devices are part of a user
interface through which humans interact with computer sys-
tems. Input and output devices vary widely, but they share
common characteristics of speed and functionality.

A keyboard and computer mouse are the most common
devices used for entry of data. Speech recognition technology
enables a computer to interpret human speech as an alter-
native means of providing data and instructions. Digital cam-
eras record and store images or video in digital form.
Handwriting recognition software can convert handwriting on
the screen into text. Radio-frequency identification (RFID)
technology employs a microchip, called a tag, to transmit data
which is read by an RFID reader. The data transmitted could
include facts such as item identification number, location
information, or other details about the item tagged.

Output devices provide information in different forms,
from hard copy to sound to digital format. Display monitors
are standard output devices; monitor quality is determined by

size, number of colors that can be displayed, and resolution.
Other output devices include printers and plotters.

The main computer system types are handheld comput-
ers, ultra portable computers, portable computers, thin
clients, desktop computers, workstations, servers, main-
frame computers, and supercomputers. Personal computers
(PCs) are small, inexpensive computer systems. Handheld
(palmtop) computers are increasingly popular for portable
computing and communications needs. Portable computers
range from laptops, to notebooks, to subnotebooks, to tablet
computers. A thin client is a low-cost, centrally managed
computer with limited capabilities. Desktop computers are
relatively small, inexpensive single-user computer systems
that are highly versatile. Workstations are advanced PCs with
greater memory, processing, and graphics abilities. A com-
puter server is a computer used by many users to perform a
specific task, such as running network or Internet applica-
tions. A mainframe computer is a large, powerful computer
shared by dozens or even hundreds of concurrent users con-
nected to the computer over a network. Supercomputers are
extremely fast computers used to solve the most intensive
computing problems.

Grid computing is the use of a collection of computers,
often owned by many people or organizations, to work in a
coordinated manner to solve a common problem. Grid com-
puting is one low-cost approach to parallel processing.

Principle

Systems and application software are critical in help-
ing individuals and organizations achieve their goals.

Software consists of programs that control the workings of
the computer hardware. The two main categories of software
are systems software and application software. Systems soft-
ware is a collection of programs that interacts between hard-
ware and application software. Application software can be
proprietary or off the shelf, and enables people to solve prob-
lems and perform specific tasks.

An operating system (OS] is a set of computer programs
that controls the computer hardware to support users’ com-
puting needs. An OS converts an instruction from an applica-
tion into a set of instructions needed by the hardware. This
intermediary role allows hardware independence. An OS also
manages memory, which involves controlling storage access
and use by converting logical requests into physical locations
and by placing data in the best storage space, perhaps virtual
memory.

An OS manages tasks to allocate computer resources
through multitasking and time-sharing. With multitasking,
users can run more than one application at a time. Time-
sharing allows more than one person to use a computer
system at the same time.



The ability of a computer to handle an increasing number
of concurrent users smoothly is called scalability, a feature
critical for systems expected to handle a large number of
users.

An OS also provides a user interface, which allows users
to access and command the computer. A command-based
user interface requires text commands to send instructions;
a graphical user interface [GUI), such as Windows, uses icons
and menus.

Software applications use the OS by requesting services
through a defined application program interface (API). Pro-
grammers can use APIs to create application software with-
out having to understand the inner workings of the 0S. APIs
also provide a degree of hardware independence so that the
underlying hardware can change without necessarily requir-
ing a rewrite of the software applications.

Over the years, several popular 0Ss have been developed.
These include several proprietary OSs used primarily on
mainframes. MS-DOS is an early OS for IBM-compatibles.
Older Windows OSs are GUIs used with DOS. Newer versions,
such as Windows Vista and XP, are fully functional OSs that
do not need DOS. Apple computers use proprietary 0Ss such
as the Mac 0S and Mac 0S X. UNIX is a powerful OS that can
be used on many computer system types and platforms, from
personal computers to mainframe systems. UNIX makes it
easy to move programs and data among computers or to con-
nect mainframes and personal computers to share
resources. Linux is the kernel of an OS whose source code is
freely available to everyone. Several variations of Linux are
available, with sets of capabilities and applications to form a
complete 0S, for example, Red Hat Linux. z/0S and HP-UX
are OSs for mainframe computers. Some 0Ss have been
developed to support consumer appliances such as Palm OS,
Windows CE.Net, Windows XP Embedded, Pocket PC, and
variations of Linux.

Principle

Organizations should not develop proprietary appli-
cation software unless doing so will meet a com-
pelling business need that can provide a competitive
advantage.

Application software applies the power of the computer to
solve problems and perform specific tasks. One useful way of
classifying the many potential uses of information systems is
to identify the scope of problems and opportunities addressed
by a particular organization or its sphere of influence. For
most companies, the spheres of influence are personal,
workgroup, and enterprise.

User software, or personal productivity software, includes
general-purpose programs that enable users to improve their
personal effectiveness, increasing the quality and amount of
work that can be done. Software that helps groups work
together is often called workgroup application software, and
includes group scheduling software, electronic mail, and
other software that enables people to share ideas. Enterprise
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software that benefits the entire organization can also be
developed or purchased. Many organizations are turning to
enterprise resource planning software, a set of integrated
programs that manage a company’s vital business operations
for an entire multisite, global organization.

Three approaches to developing application software are
to build proprietary application software, buy existing pro-
grams off the shelf, or use a combination of customized and
off-the-shelf application software. Building proprietary soft-
ware (in-house or on contract] has the following advantages:
the organization will get software that more closely matches
its needs; by being involved with the development, the
organization has further control over the results; and the
organization has more flexibility in making changes. The dis-
advantages include the following: it is likely to take longer and
cost more to develop, the in-house staff will be hard pressed
to provide ongoing support and maintenance, and there is a
greater risk that the software features will not work as
expected or that other performance problems will occur.

Purchasing off-the-shelf software has many advantages.
The initial cost is lower, there is a lower risk that the software
will fail to work as expected, and the software is likely to be
of higher quality than proprietary software. Some disadvan-
tages are that the organization might pay for features it does
not need, the software might lack important features requir-
ing expensive customization, and the system might require
process reengineering.

Some organizations have taken a third approach—
customizing software packages. This approach usually
involves a mixture of the preceding advantages and disad-
vantages and must be carefully managed.

An application service provider (ASP) is a company that
can provide the software, support, and computer hardware on
which to run the software from the user’s facilities over a
network. ASPs provide contract customization of off-the-shelf
software, and they speed deployment of new applications
while helping IS managers avoid implementation headaches.
Use of ASPs reduces the need for many skilled IS staff mem-
bers and also lowers a project’s start-up expenses.

Software as a service, or Saa$S allows business to sub-
scribe to Web-delivered business application software by pay-
ing a monthly service charge or a per use fee.

Although hundreds of computer applications can help
people at school, home, and work, the primary applications
are word processing, spreadsheet analysis, database, graph-
ics, and online services. A software suite, such as SmartSuite,
WordPerfect, StarOffice, or Office, offers a collection of pow-
erful programs.

Principle

Organizations should choose a programming lan-
guage whose functional characteristics are appropri-
ate for the task at hand, considering the skills and
experience of the programming staff.
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All software programs are written in coding schemes called
programming languages, which provide instructions to a
computer to perform some processing activity. The several
classes of programming languages include machine, assem-
bly, high-level, query and database, and natural and intelli-
gent languages.

Programming languages have changed since their initial
development in the early 1950s. In the first generation, com-
puters were programmed in machine language, and the sec-
ond generation of languages used assembly languages. The
third generation consists of many high-level programming
languages that use English-like statements and commands.
Fourth-generation languages include database and query
languages such as SQL.

Users frequently use fourth generation and higher level
programming languages to develop their own simple
programs.

Principle

The software industry continues to undergo constant
change; users need to be aware of recent trends and

issues to be effective in their business and personal
life.

Software bugs, software licensing and copyrighting, soft-
ware upgrades, and global software support are all important
software issues and trends.

A software bug is a defect in a computer program that
keeps it from performing in the manner intended. Software
bugs are common, even in key pieces of business software.

Software upgrades are an important source of increased
revenue for software manufacturers and can provide useful
new functionality and improved quality for software users.

Global software support is an important consideration for
large, global companies putting together standardized, com-
pany-wide systems. A common solution is outsourcing global
support to one or more third-party software distributors.

CHAPTER 2: SELF-ASSESSMENT TEST

Computer hardware must be carefully selected to meet the
evolving needs of the organization and its supporting infor-
mation systems.

1. Organizations typically make a one-time investment in the
computer hardware necessary to meet their needs with little
need for future changes and upgrades. True or False?

2. Executing an instruction by the CPU involves two phases:
the instruction phase and the phase.

3. Which of the following components performs mathemat-
ical calculations and makes logical comparisons?
a. control unit
b. register
c. ALU
d

main memory

Systems and application software are critical in helping indi-
viduals and organizations achieve their goals.

4. Application software like Microsoft Excel manipulates the
computer hardware directly. True or False?

5. Today’s operating systems support , the ability
to run multiple processes seemingly simultaneously.

Organizations should not develop proprietary application
software unless doing so will meet a compelling business need
that can provide a competitive advantage.

6. Software that enables users to improve their personal effec-
tiveness, increasing the amount of work they can do and
its quality is called .
a. personal productivity software
b. operating system software
c. utility software
d. graphics software

7. Optimization can be found in which type of application
software?
a. spreadsheets
b. word processing programs
c. database programs
d. graphics software

8. A program to detect and eliminate viruses is an example of
what type of software?
a. personal productivity software
b. operating system software
c. utility software
d. application software

Organizations should choose a programming language whose
functional characteristics are appropriate to the task at hand,
taking into consideration the skills and experience of the pro-
gramming staff.

9. A class of application software that helps groups work
together and collaborate is called



10. More lines of code for current applications are written in
the programming language than in any other
language.

The software industry continues to undergo constant change;
users need to be aware of recent trends and issues to be effec-
tive in their business and personal life.

11. are an important source of increased rev-
enue for software manufacturers and can provide useful
new functionality and improved quality for software users.

REVIEW QUESTIONS
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CHAPTER 2: SELF-ASSESSMENT TEST ANSWERS

(1) False (2) execution (3) c. (4) False (5) multitasking (6) a (7)
a (8) ¢ (9) workgroup application software (10) COBOL
(11) software upgrades

1. When determining the appropriate hardware components
of a new information system, what role must the end user
of the system play?

2. Identify two basic characteristics of RAM and ROM.

3. What is RFID technology? How does it work?

4. Identify the three components of the CPU and explain the
role of each.

5. What is RAID storage technology? What advantages does
it offer?

6. Identify and briefly describe the various classes of comput-
ers.

7. Give four examples of personal productivity software.

DISCUSSION QUESTIONS

8. What is software as a service? What advantages does it pro-
vide for meeting an organization’s software needs?

9. What are the two basic types of software? Briefly describe
the role of each.

10. What is multiprocessing? What is multitasking?

11. What is an application service provider? What issues arise
in considering the use of one?

12. Define the term utility software and give two examples.

13. What does the acronym API stand for? What is the role of
an API?

14. Describe the term enterprise resource planning (ERP) sys-
tem. What functions does such a system perform?

1. Briefly discuss the advantages and disadvantages of fre-
quent software upgrades from the perspective of the user
of that software. How about from the perspective of the
software manufacturer?

2. What would be the advantages for a university computer
lab to install thin clients rather than standard desktop per-
sonal computers? Can you identify any disadvantages?

3. Which would you rather have—a hand held computer or
a tablet computer? Why?

4. If cost were not an issue, describe the characteristics of your
ideal computer. What would you use it for? Would you
choose a handheld, portable, desktop, or workstation com-
puter? Why? Which operating system would you want it
to run?

5. Identify the three spheres of influence and briefly discuss
the software needs of each.

6. Identify the two fundamental sources for obtaining appli-
cation software. Discuss the advantages and disadvantages
of each source.

7. Define the software as a service. Discuss some of the pros
and cons of using software as a service. What precautions
might you take to minimize the risk of using one?

8. In what ways is an operating system for a mainframe com-
puter different from the operating system for a laptop
computer? In what ways are they similar?

9. How can application software improve the effectiveness of

a large enterprise? What are some of the benefits associated
with implementation of an enterprise resource planning
system? What are some issues that could keep the use of an
enterprise resource planning system from being successful?
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PROBLEM-SOLVING EXERCISES

1. Develop a spreadsheet that compares the features, initial manner. Assume that you have a budget of $1500. Enter
purchase price, and ongoing operating costs for three laser the computer specifications into an Excel spreadsheet that
printers. Now do the same for three inkjet printers. Write you cut and paste into the document defining your needs.
a brief memo on which printer you would choose and why. E-mail the document to your instructor.

Cut and paste the spreadsheet into a document. Use a database program to enter five software products you

2. Useword processing software to document what your needs are likely to use at work. List the name, vendor or manu-

are as a computer user and your justification for selecting
either a desktop or laptop computer. Find a Web site that
allows you to order and customize a computer and select
those options that meet your needs in a cost-effective

TEAM ACTIVITIES

facturer, cost, and features in the columns of a database
table. Use a word processor to write a report on the software.
Copy the database table into the word processing program.

1. With two or three of your classmates, visit a computer retail sure to include a large number of spelling, grammatical, and
store and identify the most popular ultra laptop computers. similar errors in the document. The second group should
Interview members of the sales staff to find out why they use the word processing program’s features to locate and
think this particular laptop is popular. eliminate the errors. The entire team should write a report

2. Form a group of three or four classmates. Identify and con- on the advantages and limitations of the spelling and gram-
tact an employee of a local firm. Interview the individual mar checking features of the word processing program you
and describe the application software the company uses and used. What additional features would you like to see in
the importance of the software to the organization. Write future word processing programs?

a brief report summarizing your findings.
3. Divide your team into two groups. The first group should

W

prepare a report using a word processing program. Make

EB EXERCISES

1. Use the Web to research four productivity software suites one seems to be gaining the most widespread usage? Why
from various vendors (see Attp:/len.wikipedia.orglwiki/ do you think this is the case?
Office_Suite). Create a table in a word processing document Do research on the Web about application software that is
to show what applications are provided by the competing used in an industry and is of interest to you. Write a brief
suites. Write a few paragraphs on which suite you think best report describing how the application software can be used
matches your needs and why. to increase profits or reduce costs.

2. Do research on the Web and develop a two-page report

summarizing the latest consumer appliance OSs. Which

CAREER EXERCISES

1.

Imagine that you are going to buy a single handheld device
to improve your communication and organizational abili-
ties. What tasks do you need it to perform? What features

would you look for in this device? Visit a computer store or
a consumer electronics store and see whether you can pur-
chase such a device for under $400.


http://en.wikipedia.org/wiki/Office_Suite
http://en.wikipedia.org/wiki/Office_Suite

2. Think of your ideal job. Describe five application software
packages that could help you advance in your career. If the

CASE STUDIES
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software package doesn’t exist, describe the kinds of soft-
ware packages that could help you in your career.

Case One
Advance America Implements Grid Computing

Chances are you have seen places that offer payday loans in
your town. Payday loans are short-term loans designed for
people that run out of money before payday, but can repay the
loan when their paycheck arrives. Advance America is the
leading payday loan company in the United States. It includes
3,000 centers in 37 states, and employs nearly 7,000 people,
according to its Web site. Advance America is big, and growing
bigger every day. Its growth in recent years is straining the
capabilities of its client-server information system infras-
tructure and holding the company back from further growth.

Advance America used a system in which each center was
equipped with an independent hardware and software envi-
ronment. Installation and maintenance costs were high, and
compiling data for all centers was time consuming and diffi-
cult. Each night the thousands of centers would upload their
data to the main server for consolidation. With the growing
number of centers, there wasn’t enough time in the night to
process all of the incoming data. Advance America’s system
had run up against a wall. It was time for a change.

Advance America decided to invest in a new system based
on a grid computing architecture. They installed thin client
machines to run in each center, connecting via the Web to a
fault-tolerant server cluster running Oracle database soft-
ware. The server cluster consists of a four-node cluster of
IBM P5 series servers, which include four processors per
node for a total of 16 processors. The servers in the cluster
work as a grid by sharing the work load of the entire organi-
zation equally among them. A pair of Cisco load balancers
make sure that processing is distributed evenly among the
servers for maximum performance. The new system includes
a2 TBstorage area network (SAN] that uses an IBM disk array
controlled by the Oracle Automatic Storage Management
(ASM] software.

System IT managers at headquarters use a central grid-
management console to oversee the entire nationwide net-
work. Problems are easily identified and fixed through the
centrally managed system. So far, the system has provided
100 percent uptime at the cash-advance centers.

Advance America took a chance with its $3.8 million
investment in this new technology, but it has paid off. Center
managers can now tap into “a continuously updated central
database and generate reports in near real time.” The new
system has decreased the time it takes to open a new Advance
America center. Managers are getting information much
more quickly, making it easier for them to analyze business

performance and customer trends. The new system is also
easy to expand as the business grows. It is estimated that the
new system will provide total net benefits of almost $3 million
over five years for an ROl of 131 percent.

Discussion Questions

1. How does grid computing provide Advance America man-
agers with faster access to data?

2. Howdid grid computing assist Advance America in break-
ing through the wall that held it back from growth?

Critical Thinking Questions

1. Why is the new grid computing system at Advance
America much easier to install, manage, and maintain
than its old system?

2. How might Advance America expand its system as the
company outgrows it?

SOURCES: Staff, “Advance America Grows with Oracle Enterprise Grid,” Com-
puterworld Honors Program, 2007, www.cwhonors.org/viewCaseStudy.asp?
Nomination/D=104. Advance America Web Site, www.advanceamerica.net/
values.php, accessed January 12, 2008. Staff, “Integrated Data Infrastructure
Pays Off for Advance America, Cash Advance Centers, Inc,” Oracle Customer
Snapshot, www.oracle.com/customers/snapshots/advance_america.pdf,
accessed January 12, 2008.

Case Two
Systems Management Software Helps Fight Crime

The York regional police protect 1,800 square kilometers
north of Toronto, Canada. Until recently, the force has been
challenged trying to keep the rugged Panasonic laptops in its
200 cruisers, boats, and helicopters up-to-date, secure, and
synchronized. Although the notebooks were wirelessly net-
worked, the data, software, and systems were not necessarily
well synchronized.

To apply system updates and patches every few months,
officers were required to check in at the main station where
they had to wait for a few hours while the notebook was
updated. With over 200 laptops on the force, this cost the
department hundreds of working hours every few months.

Not only were human resources wasted, but the internal
IT department was pushed past its limit. Staff members
sometimes unknowingly worked to solve the same problems.
They spent too much time coordinating applications, running
backups, and trying to keep up with new law enforcement
applications.


www.cwhonors.org/viewCaseStudy.asp?
www.advanceamerica.net/values.php
www.advanceamerica.net/values.php
www.oracle.com/customers/snapshots/advance_america.pdf
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Recently the York police installed system management
software from Microsoft called System Center Configuration
Manager 2007. The software allows system administrators at
the main station to access notebooks remotely over the net-
work for system upgrades, patch management, software dis-
tribution, and hardware and software inventory. No longer do
officers need to spend hours waiting on their PC updates. PCs
are updated as needed over the wireless network. New soft-
ware and system changes are pushed out to all notebooks
simultaneously so all officers have the same information and
services at all times.

The new systems software allows the department to come
close to its paperless ideal. An e-ticketing system allows offi-
cers to swipe a driver’s license, run a background check, and
issue aticketin minutes. Officers receive daily briefings online
and submit reports directly from their notebooks, which
allows them to stay on the road rather than at a desk. The new
system has freed up the IT staff to concentrate on delivering
new and useful services rather than just maintaining the old
services.

The York regional police are looking forward to the next
edition of System Center Configuration Manager, which
promises to support streaming media. They would like to use
it to stream video from the helicopter to cruisers on the
road.

Discussion Questions

1. What unique challenges did the York regional police IT
staff have to overcome?

2. How did Microsoft System Center Configuration Manager
resolve the issues for the York regional police?

Critical Thinking Questions

1. What other types of industries would benefit from prod-
ucts like Microsoft System Center Configuration Man-
ager? Why?

2. What general lesson regarding information system
administration can you take from this case?

SOURCES: Smith, Briony, “Cops roll out remote patch updates, e-ticketing,”
[TWorld Canada, November 29, 2007, www.jtworldcanada.com/a/Enterprise-
Business-Applications/50132083-0699-401d-b7ce-déf1c16193b5. html.
Microsoft System Center Configuration Manager Web site,
www.microsoft.com/smserver, accessed February 3, 2008. York Regional
Police Web site, www.yrp.on.ca, accessed February 3, 2008.

Questions for Web Case

See the Web site for this book to read about the Whitmann
Price Consulting case for this chapter. Following are ques-
tions concerning this Web case.

Whitmann Price Consulting: Choosing Hardware

Discussion Questions

1. What considerations led Josh and Sandra to lean towards
a Blackberry as the handheld device on which to run the
AMCIS?

2. How did Josh and Sandra organize their hardware con-
siderations for the new system?

Critical Thinking Questions

1. What role does system compatibility play in Josh and
Sandra’s decision?

2. What device(s) might have been chosen if the system
requirements called for a 12-inch display and the ability
to take handwritten notes and communicate through
voice, text, and video?

Whitmann Price Consulting: Software Considerations

Discussion Questions

1. What three types of software made the BlackBerry ideal
for meeting the needs of Whitmann Price?

2. Howdid the choice of hardware affect options for software
solutions? If Sandra and Josh picked a newly developed
handheld device unknown in industry, how would that
change the solutions?

Critical Thinking Questions

1. For software other than the BlackBerry software, should
Sandra and Josh look to BlackBerry Alliance Program
members or should they plan to have their own software
engineers develop the software? What are the benefits
and drawbacks of either option?

2. What process would you use to evaluate software for
the Advanced Mobile Communications and Information
System?


www.itworldcanada.com/a/Enterprise-Business-Applications/50132083-0699-401d-b7ce-d6f1c16193b5.html
www.itworldcanada.com/a/Enterprise-Business-Applications/50132083-0699-401d-b7ce-d6f1c16193b5.html
www.microsoft.com/smserver
www.yrp.on.ca
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LEARNING OBJECTIVES

=  Data management and modeling are key = Define general data management concepts and
aspects of organizing data andinformation. terms, highlighting the advantages of the
database approach to data management.

L] Describe the relational database model and
outline its basic features.

=  Awell-designed and well-managed = |dentify the common functions performed by all
database is an extremely valuable tool in database management systems, and identify
supporting decision making. popular database management systems.

=  The number and types of database appli- = |dentify and briefly discuss current database
cations will continue to evolve and yield applications.

real business benefits.
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Wal-Mart, United States

Warehousing and Mining Data on a Grand Scale

One company that really needs to know how to manage data is Wal-Mart. With a total of
over 800 million transactions per day in over 7,000 stores around the world, Wal-Mart
produces more data in a day than many businesses produce in a lifetime. No matter what
size the business, databases and the systems that manage them provide the foundation on
which business decisions are made.

Wal-Mart is successful due to its ability to learn from the data it collects. In a nutshell,
Wal-Mart owes its success to its databases and business intelligence tools—software tools
that manipulate data to provide useful information to Wal-Mart decision-makers.

At Wal-Mart headquarters in Arkansas, massive amounts of data are collected every
day from its stores around the world, and stored in a data warehouse over a petabyte in
size—which is a quadrillion bytes or a million gigabytes. A data warehouse is a large
database that collects data from many sources, which can then be analyzed to guide busi-
ness decisions. Wal-Mart uses HP’s Neoview technology for its data warehouse. The system
integrates data warehousing hardware, software, and services to manage large amounts
of data. It is ideal for a company looking for a powerful database tool that is easy to
administer.

Neoview offers “next generation business intelligence” features that embed useful in-
formation mined from the data directly into the systems that executives, managers, and
employees use every day. “A lot of people in the company are asking for quicker and easier
access to data. We want to make sure it’s readable and usable by internal customers,” says
Jim Scantlin, the director of enterprise information management at Wal-Mart.

Specifics about how Wal-Mart uses business intelligence are corporate secrets that the
company works hard to keep from its competitors. Clearly one of the top goals of the sys-
tem is to determine which products are selling well at various locations so that Wal-Mart
can manage inventory and promotions. When asked about the role of business intelligence
in Wal-Mart’s business strategies, Wal-Mart CTO Nancy Stewart says, “Business intelli-
gence is huge. It is huge.” Without sophisticated data analyses, making decisions regard-
ing business strategy would be like running through the woods wearing a blindfold. A
data warehouse not only allows a company to navigate through current market conditions,
but in many cases provides information that allows the business to predict and plan for
the future.

Wal-Mart uses its databases, data warehouse, and business intelligence tools to collect,
analyze, and disseminate massive amounts of data across its networks every day. Top-level
executives, regional managers, store managers, and associates are provided with custom-
designed reports, charts, and graphs presented in easy-to-read dashboard software that
lets users understand the state of the business at any time so they can do their jobs more
effectively. As a pilot watches and analyzes the gauges and meters on the control panel of
a jumbo jet to provide a smooth flight, Wal-Mart executives and managers watch and an-
alyze the dashboard of Wal-Mart’s data warehouse to keep the business running smoothly.
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Why Learn About
Database Systems

and Business

Intelligence?

database management system
(DBMS)

A group of programs that
manipulate the database and
provide an interface between the
database and the user of the
database and other application
programs.

database administrator (DBA)
Askilled IS professional who directs
all activities related to an
organization’s database.

As you read this chapter, consider the following:

®¢ What role do databases and business intelligence systems play in the overall
effectiveness of information systems?

® What techniques do businesses use to maximize the value of the information provided
from databases and business intelligence systems?

A huge amount of data is entered into computer systems every day. Where does all
this data go and how is it used? How can it help you on the job? In this chapter, you will
will learn about database systems and business intelligence tools that can help you
make the most effective use of information. If you become a marketing manager, you
can access a vast store of data on existing and potential customers from surveys,
their Web habits, and their past purchases. This information can help you sell prod-
ucts and services. If you become a corporate lawyer, you will have access to past cases
and legal opinions from sophisticated legal databases. This information can help you
win cases and protect your organization legally. If you become a human resource
(HR) manager, you will be able to use databases and business intelligence tools to
analyze the impact of raises, employee insurance benefits, and retirement contribu-
tions on long-term costs to your company. Regardless of your field of study in school,
using database systems and business intelligence tools will likely be a critical part of
your job. In this chapter, you will see how you can use data mining to extract valuable
information to help you succeed. This chapter starts by introducing basic concepts
of database management systems.

A database is an organized collection of data. Like other components of an information
system, a database should help an organization achieve its goals. A database can contribute
to organizational success by providing managers and decision makers with timely, accurate,
and relevant information based on data. For example, at Creative Artists Agency (CAA), a
successful Hollywood talent agency, a database helps agents organize information about
clients.! With clients such as Tom Cruise, Julia Roberts, and Brad Pitt, a talent agency must
prevent mistakes and misunderstandings. CAA’s database can store various types of infor-
mation about each client. For example, the database informs agents about movies in which
Tom Cruise is acting, movies he is producing, products he is endorsing, and any other per-
tinent information about the actor’s career. Using the database, an agent could find all clients
that are associated with a particular product or film, or all the products and films associated
with one client. Databases also help companies generate information to reduce costs, increase
profits, track past business activities, and open new market opportunities. In some cases,
organizations collaborate in creating and using international databases. Six organizations,
including the Organization of Petroleum Exporting Countries (OPEC), International En-
ergy Agency (IEA), and the United Nations, use a database to monitor the global oil supply.

A database management system (DBMS) consists of a group of programs that manip-
ulate the database and provide an interface between the database and its users and other
application programs. Usually purchased from a database company, a DBMS provides a
single point of management and control over data resources, which can be critical to main-
taining the integrity and security of the data. A database, a DBMS, and the application
programs that use the data make up a database environment. A database administrator
(DBA) is a skilled and trained IS professional who directs all activities related to an organi-
zation’s database, including providing security from intruders. A security breach at an Ivy
League college provided an intruder with access to a database that stored student’s private
information.? Such data breaches have become commonplace for businesses and organiza-
tions because many databases are now accessible from the Internet. Data quality and accuracy
also continue to be important issues for DBAs. A database error in the United Kingdom left
400,000 people without paychecks in March, 2007.°

Databases and database management systems are becoming even more important to
businesses as they deal with increasing amounts of digital information. A report from IDC,
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called “The Diverse and Exploding Digital Universe,” estimates the size of the digital universe
to be 281 exabytes, or 281 billion gigabytes. By 2011, there will be 1,800 exabytes of elec-
tronic data in existence, or 1.8 zettabytes.? If a tennis ball were one byte of information, a
zettabyte-sized ball would be around the size of one Earth. IDC recommends that businesses
and organizations move now to create policies, tools, and standards to accommodate the
approaching tidal wave of digital data and information.’

DATA MANAGEMENT

Without data and the ability to process it, an organization could not successfully complete
most business activities. It could not pay employees, send out bills, order new inventory, or
produce information to assist managers in decision making. Recall that data consists of raw
facts, such as employee numbers and sales figures. For data to be transformed into useful
information, it must first be organized in a meaningful way.

The Hierarchy of Data

Data is generally organized in a hierarchy that begins with the smallest piece of data used by
computers (a bit) and progresses through the hierarchy to a database. A bit (a binary digit)
represents a circuit that is either on or off. Bits can be organized into units called byzres. A
byte is typically eight bits. Each byte represents a character, which is the basic building block
of information. A character can be an uppercase letter (A, B, C... Z), lowercase letter (a, b,
c... z), numeric digit (0, 1, 2... 9), or special symbol (., !, [+], [-], /, ...).

Characters can be combined to form a field. A field is typically a name, number, or
combination of characters that describes an aspect of a business object (such as an employee,
a location, or a truck) or activity (such as a sale). In addition to being entered into a database,
fields can be computed from other fields. Computed fields include the total, average, maxi-
mum, and minimum value. A collection of related data fields is a record. By combining
descriptions of the characteristics of an object or activity, a record can provide a complete
description of the object or activity. For instance, an employee record is a collection of fields
about one employee. One field includes the employee’s name, another field contains the
address, and still others the phone number, pay rate, earnings made to date, and so forth. A
collection of related records is a file—for example, an employee file is a collection of all
company employee records. Likewise, an inventory file is a collection of all inventory records
for a particular company or organization. Some database software refers to files as tables.

At the highest level of this hierarchy is a database, a collection of integrated and related
files. Together, bits, characters, fields, records, files, and databases form the hierarchy of
data (see Figure 3.1). Characters are combined to make a field, fields are combined to make
a record, records are combined to make a file, and files are combined to make a database. A
database houses not only all these levels of data but also the relationships among them.

Data Entities, Attributes, and Keys

Entities, attributes, and keys are important database concepts. An entity is a generalized class
of people, places, or things (objects) for which data is collected, stored, and maintained.
Examples of entities include employees, inventory, and customers. Most organizations or-
ganize and store data as entities.

An attribute is a characteristic of an entity. For example, employee number, last name,
first name, hire date, and department number are attributes for an employee (see Figure 3.2).
The inventory number, description, number of units on hand, and location of the inventory
item in the warehouse are attributes for items in inventory. Customer number, name, address,
phone number, credit rating, and contact person are attributes for customers. Attributes are
usually selected to reflect the relevant characteristics of entities such as employees or cus-
tomers. The specific value of an attribute, called a data item, can be found in the fields of
the record describing an entity.
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character

A basic building block of
information, consisting of
uppercase letters, lowercase
letters, numeric digits, or special
symbols.

field

Typically a name, number, or
combination of characters that
describes an aspect of a business
object or activity.

record
A collection of related data fields.

file
A collection of related records.

hierarchy of data
Bits, characters, fields, records,
files, and databases.

entity

A generalized class of people,
places, or things for which data is
collected, stored, and maintained.

attribute
A characteristic of an entity.

data item
The specific value of an attribute.
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Keys and Attributes

The key field is the employee
number. The attributes include last
name, first name, hire date, and
department number.

key
Afield or set of fields ina record that
is used to identify the record.

primary key
A field or set of fields that uniquely
identifies the record.

Hierarchy of data Example
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Most organizations use attributes and data items. Many governments use attributes
and data items to help in criminal investigations. The United States Federal Bureau of
Investigation is building the “world’s largest computer database of peoples’ physical
characteristics.”® At a cost of $1 billion, the database management system named Next
Generation Identification will catalog digital images of faces, fingerprints, and palm prints
of U.S. citizens and visitors. Each person in the database is an entity, each biometric category
is an attribute, and each image is a data item. The information will be used as a forensics tool
and to increase homeland security.

As discussed, a collection of fields about a specific object is a record. A key is a field or
set of fields in a record that identifies the record. A primary key is a field or set of fields that
uniquely identifies the record. No other record can have the same primary key. The primary
key is used to distinguish records so that they can be accessed, organized, and manipulated.
For an employee record, such as the one shown in Figure 3.2, the employee number is an
example of a primary key.

Locating a particular record that meets a specific set of criteria might be easier and faster
using a combination of secondary keys. For example, a customer might call a mail-order
company to place an order for clothes. If the customer does not know the correct primary
key (such as a customer number), a secondary key (such as last name) can be used. In this
case, the order clerk enters the last name, such as Adams. If several customers have a last name
of Adams, the clerk can check other fields, such as address, first name, and so on, to find the
correct customer record. After locating the correct customer record, the order can be com-
pleted and the clothing items shipped to the customer.
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The Database Approach

At one time, applications used only particular files. For example, a payroll application would
use a payroll file. In other words, each application used files dedicated to that
application. This approach to data management, whereby separate data files are created and
stored for each application program, is called the traditional approach to data
management.

Today, most organizations use the database approach to data management, where mul-
tiple application programs share a pool of related data. A database offers the ability to share
darta and information resources. Federal databases, for example, often include the results of
DNA tests as an attribute for convicted criminals. The information can be shared with law
enforcement officials around the country.

To use the database approach to data management, additional software—a database
management system (DBMS)—is required. As previously discussed, a DBMS consists of a
group of programs that can be used as an interface between a database and the user of the
database and application programs. Typically, this software acts as a buffer between the ap-
plication programs and the database itself. Figure 3.3 illustrates the database approach.

Payroll Reports
program |
Payroll i
dzta Invoicing Reports
program I
Inventory
data Database
management
Invoicing system
data
Inventory
Other control Reports
e program
E— Management Reports
inquiries
Database Interface Application Users
programs

Table 3.1 lists some of the primary advantages of the database approach, and Table 3.2
lists some disadvantages.

Many modern databases serve entire enterprises, encompassing much of the data of the
organization. Often, distinct yet related databases are linked to provide enterprisewide
databases. For example, many Wal-Mart stores include in-store medical clinics for customers.
‘Wal-Mart uses a centralized electronic health records database that stores the information of
all patients across all stores.” The database is interconnected with the main Wal-Mart database
to provide information about customer’s interactions with the clinics and stores. The Ethical
and Societal Issues box provides more information about databases used for electronic
health record systems.

Chapter 3 115

traditional approach to data
management

An approach whereby separate data
files are created and stored for each
application program.

database approach to data
management

An approach whereby a pool of
related data is shared by multiple
application programs.

B icvec3

The Database Approach to Data
Management
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Advantages

Improved strategic use
of corporate data

Reduced data
redundancy

Improved data integrity

Easier modification and
updating

Data and program
independence

Better access to data
and information

Standardization of data
access

A framework for
program development

Better overall
protection of the data

Shared data and
information resources
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Advantages of the Database
Approach
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Disadvantages of the Database
Approach

Accurate, complete, up-to-date data can be made available to decision makers where,
when, and in the form they need it. The database approach can also give greater
visibility to the organization’s data resource.

Data is organized by the DBMS and stored in only one location. This results in more
efficient use of system storage space.

With the traditional approach, some changes to data were not reflected in all copies of
the data kept in separate files. The database approach prevents this problem because
no separate files contain copies of the same piece of data.

The DBMS coordinates data modifications and updates. Programmers and users do not
have to know where the data is physically stored. Data is stored and modified once.
Modification and updating is also easier because the data is commonly stored in only
one location.

The DBMS organizes the data independently of the application program, so the application
program is not affected by the location or type of data. Introduction of new data types not
relevant to a particular application does not require rewriting that application to maintain
compatibility with the data file.

Most DBMSs have software that makes it easy to access and retrieve data from a database.
In most cases, users give simple commands to get important information. Relationships
between records can be more easily investigated and exploited, and applications can be
more easily combined.

A standardized, uniform approach to database access means that all application programs
use the same overall procedures to retrieve data and information.

Standardized database access procedures can mean more standardization of program
development. Because programs go through the DBMS to gain access to data in the
database, standardized database access can provide a consistent framework for program
development. In addition, each application program need address only the DBMS, not the
actual data files, reducing application development time.

Accessing and using centrally located data is easier to monitor and control. Security
codes and passwords can ensure that only authorized people have access to particular
data and information in the database, thus ensuring privacy.

The cost of hardware, software, and personnel can be spread over many applications
and users. This is a primary feature of a DBMS.

More complexity DBMSs can be difficult to set up and operate. Many decisions must be
made correctly for the DBMS to work effectively. In addition, users have
to learn new procedures to take full advantage of a DBMS.

More difficult to With the traditional approach to file management, a failure of a file
recover from a failure affects only a single program. With a DBMS, a failure can shut down
the entire database.

More expensive DBMSs can be more expensive to purchase and operate. The expense
includes the cost of the database and specialized personnel, such as
a database administrator, who is needed to design and operate the
database. Additional hardware might also be required.



ETHICAL AND
SOCIETAL ISSUES

Web-Based Electronic Health Record Systems

The United States Federal government is pushing for most
Americans to have their medical records stored in electronic

form by 2014. Electronic health record (EHR] systems store patient
records in a central database that can be accessed by many physi-
cians at more than one location. Such a system eliminates prob-
lems caused by duplicate records at different physician offices,
avoids having to fill out a new patient history with each new physi-
cian visited by the patient, and reduces errors made by incorrectly
deciphering handwritten notes and prescriptions. Electronic
records can make for a better and healthier world. However, the
cost of moving to electronic systems is prohibitive, especially for
small medical practices. At this point, only ten percent of small
medical offices and five percent of solo practitioners have moved to
EHR systems.

Although the government is introducing financial incentives
to encourage physicians to use EHR systems, some big companies
that aren't typically associated with health care are becoming
involved—particularly Microsoft and Google. Approximately
52 percent of adults look to the Web when seeking health advice.
Google and Microsoft believe that they can better assist health
consumers by providing them with a robust tool for managing their
health records. Microsoft's tool is named HealthVault, while
Google's is named Google Health. The companies see their
EHR systems as a solution to the government’s problem for
finding a low-cost records system designed for both physicians
and patients.

John D. Halamka, a doctor and CIO of the Harvard Medical
School, thinks systems in which the patient manages the informa-
tion, such as those proposed by Microsoft and Google, are the
inevitable future. “Patients will ultimately be the stewards of their
own information,” Halamka stated. “In the future, health care will
be a much more collaborative process between patients and
doctors.”

Google agrees that patients should be in charge. A statement
at Google Health's welcome page reads, “At Google, we feel
patients should be in charge of their health information, and they
should be able to grant their health care providers, family mem-
bers, or whomever they choose, access to this information. Google
Health was developed to meet this need.”
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But just how private and secure will our medical records be
when stored in Web-accessible databases, protected only by one
password? Privacy and security concerns are raised both by corpo-
rate access to private records by Microsoft and Google and out-
sider access by hackers. It is likely that both companies will use
automated systems to target advertising at individuals based on
medical records, just as Google's Gmail places ads next to e-mail
messages based on the message contents. Unauthorized users
might also be able to access records stored on a network that
billions of users around the world use.

Another problem that complicates Google and Microsoft's
involvement is that third-party medical record services are not cov-
ered by the Health Insurance Portability and Accountability Act
(HIPAA). HIPAA provides strict standards for keeping medical
records private. If a patient chooses to use Microsoft or Google to
store medical records, those records would no longer be protected
by the standards imposed by HIPAA in its current form.

As in similar cases, patients should weigh the costs in terms of
privacy and security against the benefits of convenience and data
reliability. Meanwhile, the software vendors need to work to build
higher levels of security, privacy assurances, and customer trust.

Discussion Questions

1. Why does the U.S. Federal government want to move
health records to electronic systems?

2. What benefits and risks are offered by Web-based health
records management systems like Google Health?

Critical Thinking Questions

1. How might Google and Microsoft reassure users about the
privacy and security issues posed in this sidebar?

2. Would you consider registering for Google Health? Why or
why not?

Sources: Lohr, Steve, “Google and Microsoft Look to Change Health Care,”
New York Times, August 14, 2007, www.nytimes.com/2007/08/14/technology/
T4healthnet. html, AP Staff, “Google ventures into health records biz,”
CNN.com, February 21, 2008, www.cnn.com/2008/TECH/02/21/
google.records.ap.
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DATAMODELING AND DATABASE CHARACTERISTICS

planned data redundancy
Away of organizing data in which the
logical database design is altered so
that certain data entities are
combined, summary totals are
carried in the data records rather
than calculated from elemental
data, and some data attributes are
repeated in more than one data
entity to improve database
performance.

data model
A diagram of data entities and their
relationships.

enterprise data modeling
Data modeling done at the level of
the entire enterprise.

entity-relationship (ER)
diagrams

Data models that use basic
graphical symbols to show the
organization of and relationships
between data.

Because today’s businesses have so many elements, they must keep data organized so that it
can be used effectively. A database should be designed to store all data relevant to the business
and provide quick access and easy modification. Moreover, it must reflect the business pro-
cesses of the organization. When building a database, an organization must carefully consider
these questions:

® Content. What data should be collected and at what cost?

® Access. What data should be provided to which users and when?

® Logical structure. How should data be arranged so that it makes sense to a given user?
¢ Physical organization. Where should data be physically located?

Data Modeling

Key considerations in organizing data in a database include determining what data to collect
in the database, who will have access to it, and how they might want to use the data. After
determining these details, an organization can create a database. Building a database requires
two different types of designs: a logical design and a physical design. The logical design of a
database is an abstract model of how the data should be structured and arranged to meet an
organization’s information needs. The logical design involves identifying relationships
among the data items and grouping them in an orderly fashion. Because databases provide
both input and output for information systems throughout a business, users from all func-
tional areas should assist in creating the logical design to ensure that their needs are identified
and addressed. Physical design starts from the logical database design and fine-tunes it for
performance and cost considerations (such as improved response time, reduced storage space,
and lower operating cost). For example, the database administrator at Intermountain Health-
care in Salt Lake City, Utah, combined the databases of 21 hospitals and 100 clinics into one
integrated system, saving the organization the cost of dozens of servers, and providing new
and improved services.® The person who fine-tunes the physical design must have an in-depth
knowledge of the DBMS. For example, the logical database design might need to be altered
so that certain data entities are combined, summary totals are carried in the data records
rather than calculated from elemental data, and some data attributes are repeated in more
than one data entity. These are examples of planned data redundancy, which improves the
system performance so that user reports or queries can be created more quickly.

One of the tools database designers use to show the logical relationships among data is a
data model. A data model is a diagram of entities and their relationships. Data modeling
usually involves understanding a specific business problem and analyzing the data and in-
formation needed to deliver a solution. When done at the level of the entire organization,
this is called enterprise data modeling. Enterprise data modeling is an approach that starts
by investigating the general data and information needs of the organization at the strategic
level, and then examines more specific data and information needs for the various functional
areas and departments within the organization. Various models have been developed to help
managers and database designers analyze data and information needs. An entity-relationship
diagram is an example of such a data model.

Entity-relationship (ER) diagrams use basic graphical symbols to show the organization
of and relationships between data. In most cases, boxes in ER diagrams indicate data items
or entities contained in data tables, and diamonds show relationships between data items and
entities. In other words, ER diagrams show data items in tables (entities) and the ways they
are related.

ER diagrams help ensure that the relationships among the data entities in a database are
correctly structured so that any application programs developed are consistent with business
operations and user needs. In addition, ER diagrams can serve as reference documents after
a database is in use. If changes are made to the database, ER diagrams help design them.
Figure 3.4 shows an ER diagram for an order database. In this database design, one salesperson
serves many customers. This is an example of a one-to-many relationship, as indicated by
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the one-to-many symbol (the “crow’s-foot”) shown in Figure 3.4. The ER diagram also
shows that each customer can place one-to-many orders, each order includes one-to-many
line items, and many line items can specify the same product (a many-to-one relationship).
This database can also have one-to-one relationships. For example, one order generates
one invoice.

Salesperson

Serves

Customer

i

Places
Includes Line Specifies
Orders . Product
items
Generates

Invoice

i

The Relational Database Model

Although there are a number of different database models, including flat files, hierarchical,
and network models, the relational model has become the most popular, and use of this
model will continue to increase. The relational model describes data using a standard tabular
format. In a database structured according to the relational model, all data elements are
placed in two-dimensional tables, called relations, which are the logical equivalent of files.
The tables in relational databases organize data in rows and columns, simplifying data access
and manipulation. It is normally easier for managers to understand the relational model
(see Figure 3.5) than other database models.

Databases based on the relational model include IBM DB2, Oracle, Sybase, Microsoft
SQL Server, Microsoft Access, and MySQL. Oracle is currently the market leader in general-
purpose databases, with over 40 percent of the $16.5 billion database market. IBM comes
in second with about 21 percent, and Microsoft third with about 19 percent.”

In the relational model, each row (or record) of a table represents a data entity, with the
columns (or fields) of the table representing attributes. Each attribute can accept only certain
values. The allowable values for these attributes are called the domain. The domain for a
particular attribute indicates what values can be placed in each column of the relational table.
For instance, the domain for an attribute such as gender would be limited to male or female.
A domain for pay rate would not include negative numbers. In this way, defining a domain
can increase data accuracy.

Manipulating Data

After entering data into a relational database, users can make inquiries and analyze the data.
Basic data manipulations include selecting, projecting, and joining. Selecting involves elim-
inating rows according to certain criteria. Suppose a project table contains the project
number, description, and department number for all projects a company is performing. The
president of the company might want to find the department number for Project 226, a sales
manual project. Using selection, the president can eliminate all rows but the one for Project
226 and see that the department number for the department completing the sales manual
project is 598.
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An Entity-Relationship (ER)
Diagram for a Customer Order
Database

Development of ER diagrams helps
ensure that the logical structure of
application programs is consistent
with the data relationships in the
database.

relational model

A database model that describes
data in which all data elements are
placed in two-dimensional tables,
called relations, which are the
logical equivalent of files.

domain
The allowable values for data
attributes.

selecting
Manipulating data to eliminate rows
according to certain criteria.
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A Relational Database Model

In the relational model, all data
elements are placed in two-
dimensional tables, or relations. As
long as they share at least one
common element, these relations
can be linked to output useful
information. Note that some
organizations might use employee
number instead of Social Security
number (SSNJ in Data Tables 2
and 3.

projecting
Manipulating data to eliminate
columns in a table.

joining
Manipulating data to combine two or
more tables.

linking

Data manipulation that combines
two or more tables using common
data attributes to form a new table
with only the unique data attributes.

Data Table 1: Project Table

Data Table 2: Department Table

Project Description Dept. number
155 Payroll 257
498 Widgets 632
226 Sales manual 598

Data Table 3: Manager Table

Dept. Dept. name Manager SSN
257 Accounting 005-10-6321
632 Manufacturing 549-77-1001
598 Marketing 098-40-1370

SSN Last name First name Hire date Dept. number
005-10-6321 Johns Francine 10-07-1997 257
549-77-1001 Buckley Bill 02-17-1979 632
098-40-1370 Fiske Steven 01-05-1985 598

Projecting involves eliminating columns in a table. For example, a department table
might contain the department number, department name, and Social Security number (SSN)
of the manager in charge of the project. A sales manager might want to create a new table
with only the department number and the Social Security number of the manager in charge
of the sales manual project. The sales manager can use projection to eliminate the department
name column and create a new table containing only department number and SSN.

Joining involves combining two or more tables. For example, you can combine the project
table and the department table to create a new table with the project number, project de-
scription, department number, department name, and Social Security number for the
manager in charge of the project.

As long as the tables share at least one common data attribute, the tables in a relational
database can be linked to provide useful information and reports. Being able to link tables
to each other through common data attributes is one of the keys to the flexibility and power
of relational databases. Suppose the president of a company wants to find out the name of
the manager of the sales manual project and the length of time the manager has been with
the company. Assume that the company has the manager, department, and project tables
shown in Figure 3.5. A simplified ER diagram showing the relationship between these tables
is shown in Figure 3.6. Note the crow’s-foot by the project table. This indicates that a de-
partment can have many projects. The president would make the inquiry to the database,
perhaps via a personal computer. The DBMS would start with the project description and
search the project table to find out the project’s department number. It would then use the
department number to search the department table for the manager’s Social Security number.
The department number is also in the department table and is the common element that
links the project table to the department table. The DBMS uses the manager’s Social Security
number to search the manager table for the manager’s hire date. The manager’s Social Security
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number is the common element between the department table and the manager table. The
final result is that the manager’s name and hire date are presented to the president as a response
to the inquiry (see Figure 3.7).

Manager

Supervises

Department

i

Performs

Project

i

Data Table 1: Project Table

Project number| Description Dept. number .
E 155 Payroll 257 I
498 Widgets 632
Sales manual 598
Data Table 2: Department Table
Dept. number | Dept. name | Manager SSN .
257 Accounting 005-10-6321 I
632 Manufacturing | 549-77-1001
- [ 598 Marketing 098-40-1370
Data Table 3: Manager Table
SSN Last name First name Hire date Dept. number
005-10-6321 Johns Francine 10-07-1997 257
549-77-1001 Buckley Bill 02-17-1979 632
[ 098-40-1370 Fiske Steven 01-05-1985 598

One of the primary advantages of a relational database is that it allows tables to be
linked, as shown in Figure 3.7. This linkage is especially useful when information is
needed from multiple tables. For example, the manager’s Social Security number is main-
tained in the manager table. If the Social Security number is needed, it can be obtained by
linking to the manager table.

The relational database model is by far the most widely used. It is easier to control, more
flexible, and more intuitive than other approaches because it organizes data in tables. As
shown in Figure 3.8, a relational database management system, such as Access, provides
tips and tools for building and using database tables. In this figure, the database displays
information about data types and indicates that additional help is available. The ability to
link relational tables also allows users to relate data in new ways without having to redefine
complex relationships. Because of the advantages of the relational model, many companies
use it for large corporate databases, such as those for marketing and accounting. The rela-
tional model can also be used with personal computers and mainframe systems. A travel
reservation company, for example, can develop a fare-pricing system by using relational
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Figure 3.6

A Simplified ER Diagram
Showing the Relationship
Between the Manager,
Department, and Project Tables

- e

Linking Data Tables to Answer
an Inquiry

In finding the name and hire date of
the manager working on the sales
manual project, the president needs
three tables: project, department,
and manager. The project
description (Sales manual) leads to
the department number (598) in the
project table, which leads to the
manager’s SSN (098-40-1370]) in
the departmenttable, which leads to
the manager’'s name (Fiske) and
hire date (01-05-1985) in the
manager table. Again, note that
some organizations might use
employee number instead of Social
Security number (SSNJ.
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database technology that can handle millions of daily queries from online travel companies,
such as Expedia, Travelocity, and Orbitz.
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DATABASE MANAGEMENT SYSTEMS

Creating and implementing the right database system ensures that the database will support
both business activities and goals. But how do we actually create, implement, use, and update
a database? The answer is found in the database management system. As discussed earlier, a
DBMS is a group of programs used as an interface between a database and application pro-
grams or a database and the user. The capabilities and types of database systems, however,
vary considerably. For example, visitors to the Baseball Hall of Fame in Cooperstown New
York use a DBMS to search baseball highlight films from famous games and plays.!® DBMSs
are used to manage all kinds of data for all kinds of purposes.

Overview of Database Types

Database management systems can range from small, inexpensive software packages to so-
phisticated systems costing hundreds of thousands of dollars. The following sections discuss
a few popular alternatives. See Figure 3.9 for one example.

Flat File

A flat file is a simple database program whose records have no relationship to one another.
Flat file databases are often used to store and manipulate a single table or file, and do not use
any of the database models discussed previously, such as the relational model. Many spread-
sheet and word processing programs have flat file capabilities. These software packages can
sort tables and make simple calculations and comparisons. Microsoft OneNote is designed
to let people put ideas, thoughts, and notes into a computer file. In OneNote, each note can
be placed anywhere on a page or in a box on a page, called a conzainer. Pages are organized
into sections and subsections that appear as colored tabs. After you enter a note, you can
retrieve, copy, and paste it into other applications, such as word processing and spreadsheet
programs. Microsoft uses OneNote as the primary technology for its management training
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classes. OneNote allows managers-in-training to collect photos, handwritten notes, online
content, and audio recordings in one flat file."" OneNote enables Microsoft to offer training
to a larger number of managers, while saving $360,000 per year in printed training materials.
Similar to OneNote, Evernote is a free database that can store notes and other pieces of
information. Considering the amount of information today’s high-capacity hard disks can
store, the popularity of databases that can handle unstructured data will continue to grow.

Single User

A database installed on a personal computer is typically meant for a single user. Microsoft
Office Access and FileMaker Pro are designed to support single-user implementations.
Microsoft InfoPath is another example of a database program that supports a single user.
This software is part of the Microsoft Office suite, and it helps people collect and organize
information from a variety of sources. InfoPath has built-in forms that can be used to enter
expense information, time-sheet data, and a variety of other information.

Multiple Users

Small, midsize, and large businesses need multiuser DBMSs to share information throughout
the organization over a network. These more powerful, expensive systems allow dozens or
hundreds of people to access the same database system at the same time. Popular vendors for
multiuser database systems include Oracle, Microsoft, Sybase, and IBM. Many single-user
databases, such as Microsoft Access, can be implemented for multiuser support over a net-
work, though they often are limited in the amount of users they can support.

All DBMSs share some common functions, such as providing a user view, physically
storing and retrieving data in a database, allowing for database modification, manipulating
data, and generating reports. These DBMSs can handle the most complex data-processing
tasks, and because they are accessed over a network, one database can serve many locations
around the world. For example, Surya Roshni Ltd is a major manufacturer of lighting
products based in New Delhi, India, with a global reach. One Oracle database stored on
servers in New Delhi provides corporate information to associates around the world.!?
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schema
Adescription of the entire database.

data definition language (DDL)
A collection of instructions and
commands used to define and
describe data and relationships in a
specific database.

Figure 3.10

Using a Data Definition
Language to Define a Schema

data dictionary
A detailed description of all the data
used in the database.

Providing a User View

Because the DBMS is responsible for access to a database, one of the first steps in installing
and using a large database involves telling the DBMS the logical and physical structure of
the data and relationships among the data in the database for each user. This description is
called a schema (as in schematic diagram). Large database systems, such as Oracle, typically
use schemas to define the tables and other database features associated with a person or user.
A schema can be part of the database or a separate schema file. The DBMS can reference a
schema to find where to access the requested data in relation to another piece of data.

Creating and Modifying the Database

Schemas are entered into the DBMS (usually by database personnel) via a data definition
language. A data definition language (DDL) is a collection of instructions and commands
used to define and describe data and relationships in a specific database. A DDL allows the
database’s creator to describe the data and relationships that are to be contained in the
schema. In general, a DDL describes logical access paths and logical records in the database.
Figure 3.10 shows a simplified example of a DDL used to develop a general schema. The
Xs in Figure 3.10 reveal where specific information concerning the database should be en-
tered. File description, area description, record description, and set description are terms the
DDL defines and uses in this example. Other terms and commands can be used, depending
on the particular DBMS employed.

SCHEMA DESCRIPTION
SCHEMA NAME IS XXXX
AUTHOR XXXX
DATE XXXX
FILE DESCRIPTION
FILE NAME IS XXXX
ASSIGN XXXX
FILE NAME IS XXXX
ASSIGN XXXX
AREA DESCRIPTION
AREA NAME IS XXXX
RECORD DESCRIPTION
RECORD NAME IS XXXX
RECORD ID IS XXXX
LOCATION MODE IS XXXX
WITHIN XXXX AREA FROM XXXX THRU XXXX
SET DESCRIPTION
SET NAME IS XXXX
ORDER IS XXXX
MODE IS XXXX
MEMBER IS XXXX

Another important step in creating a database is to establish a data dictionary, a detailed
description of all data used in the database. The data dictionary contains the following data:

e Name of the data item

e Aliases or other names that may be used to describe the item

* Range of values that can be used

® Type of data (such as alphanumeric or numeric)

® Amount of storage needed for the item

* Notation of the person responsible for updating it and the various users who can
access it

e List of reports that use the data item
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A data dictionary can also include a description of data flows, the way records are orga-
nized, and the data-processing requirements. Figure 3.11 shows a typical data dictionary
entry.

NORTHWESTERN MANUFACTURING

PREPARED BY: D. BORDWELL
DATE: 04 AUGUST 2007
APPROVED BY: J. EDWARDS
DATE: 13 OCTOBER 2007
VERSION: 3.1

PAGE: 10F1

DATA ELEMENT NAME:  PARTNO

DESCRIPTION: INVENTORY PART NUMBER
OTHER NAMES: PTNO

VALUE RANGE: 100 TO 5000

DATATYPE: NUMERIC

POSITIONS: 4 POSITIONS OR COLUMNS

For example, the information in a data dictionary for the part number of an inventory
item can include the following:

® Name of the person who made the data dictionary entry (D. Bordwell)
®  Date the entry was made (August 4, 2007)

® Name of the person who approved the entry (J. Edwards)

e Approval date (October 13, 2007)

e Version number (3.1)

*  Number of pages used for the entry (1)

e Part name (PARTNO)

®  Other part names that might be used (PTNO)

* Range of values (part numbers can range from 100 to 5,000)

* Type of data (numeric)

*  Storage required (four positions are required for the part number)

A data dictionary is valuable in maintaining an efficient database that stores reliable in-
formation with no redundancy, and makes it easy to modify the database when necessary.
Data dictionaries also help computer and system programmers who require a detailed de-
scription of data elements stored in a database to create the code to access the data.

Storing and Retrieving Data

One function of a DBMS is to be an interface between an application program and the
database. When an application program needs data, it requests the data through the DBMS.
Suppose that to calculate the total price of a new car, an auto dealer pricing program needs
price data on the engine option—six cylinders instead of the standard four cylinders. The
application program requests this data from the DBMS. In doing so, the application program
follows a logical access path. Next, the DBMS, working with various system programs, ac-
cesses a storage device, such as disk drives, where the data is stored. When the DBMS goes
to this storage device to retrieve the data, it follows a path to the physical location (physical
access path) where the price of this option is stored. In the pricing example, the DBMS might
go to a disk drive to retrieve the price data for six-cylinder engines. This relationship is shown
in Figure 3.12.

This same process is used if a user wants to get information from the database. First, the
user requests the data from the DBMS. For example, a user might give a command, such as

LIST ALL OPTIONS FOR WHICH PRICE IS GREATER THAN 200 DOLLARS. This

. Fisue s

A Typical Data Dictionary Entry
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| Figure 3.1 [N

Logical and Physical Access
Paths

concurrency control

A method of dealing with a situation
in which two or more people need to
access the same record in a
database at the same time.

data manipulation language
(DML)

The commands that are used to
manipulate the data in a database.

Data on
storage device

Physical access
path (PAP)

!

DBMS |
Logical access
path (LAP)

Management Other
inquiries software

Application
programs

is the logical access path (LAP). Then, the DBMS might go to the options price section of a
disk to get the information for the user. This is the physical access path (PAP).

Two or more people or programs attempting to access the same record in the same
database at the same time can cause a problem. For example, an inventory control program
might attempt to reduce the inventory level for a product by ten units because ten units were
just shipped to a customer. At the same time, a purchasing program might actempt to increase
the inventory level for the same product by 200 units because more inventory was just re-
ceived. Without proper database control, one of the inventory updates might be incorrect,
resulting in an inaccurate inventory level for the product. Concurrency control can be used
to avoid this potential problem. One approach is to lock out all other application programs
from access to a record if the record is being updated or used by another program.

Manipulating Data and Generating Reports

After a DBMS has been installed, employees, managers, and consumers can use it to review
reports and obtain important information. For example, the Food Allergen and Consumer
Protection Act, effective in 2006, requires that food manufacturing companies generate re-
ports on the ingredients, formulas, and food preparation techniques for the public. Using a
DBMS, a company can easily manage this requirement.

Some databases use Query-by-Example (QBE), which is a visual approach to developing
database queries or requests. Like Windows and other GUI operating systems, you can per-
form queries and other database tasks by opening windows and clicking the data or features
you want (see Figure 3.13).

In other cases, database commands can be used in a programming language. For example,
C++ commands can be used in simple programs that will access or manipulate certain pieces
of data in the database. Here’s another example of a DBMS query: SELECT * FROM EM-
PLOYEE WHERE JOB_CLASSIFICATION = “C2”. The * tells the program to include
all columns from the EMPLOYEE table. In general, the commands that are used to manip-
ulate the database are part of the data manipulation language (DML). This specific language,
provided with the DBMS, allows managers and other database users to access, modify, and
make queries about data contained in the database to generate reports. Again, the application
programs go through schemas and the DBMS before actually getting to the physically stored
data on a device such as a disk.

In the 1970s, D. D. Chamberlain and others at the IBM Research Laboratory in San
Jose, California, developed a standardized data manipulation language called Structured
Query Language (SQL), pronounced like the word sequel or spelled out as SQL. The
EMPLOYEE query shown earlier is written in SQL. In 1986, the American National



Database Systems and Business Intelligence | Chapter 3 127

S - e
md.-:nmﬂmr-, E Query-by-Example
Order Details oo Crders
Quantity -4 . a :::’;’m Some databases use Query-by-
Unit Price Ll ¥ owerio F
st Y | i AP 5] Exar.nple [QB!E] to generate reports
Status ID Customer ID and information.
Date Allgcated | = Oreler Date
Purchase Order shipped Date
Mveton i v Shipper ID o
Customers
P
Company
Last Mame
Irirst Name
E-mail Addiess
Jab Title
< -
Field: | Price Tatal Order Date Customer ID Company Last Name First
Table: | Order Price Totals Orders Orders Customers Customers Custon
Sert:
Showe 7] el i &l @
Lritena | > 2000
o 1 -y
il Mt! - OrderDate - Customer - Company - LastName - FirstName -
j513,500.00] 3/10/2006 Company BB Company BB  Raghav Amritansh
$13,800.00 3/24/2006 Company G CompanyG  Xie Ming-yang
= $3,690.00 4/5/2006 Company | Company | Mortensen Sven
4 £$3,690.00 4/5/2006 Company | Company | Mortensen  Sven
$4,200.00 4/8/2006 Company F Company F  Pérez-Olaeta Francisco
$3,520.00 4/22/2006 Company D CompanyD Lee Christina
$3,5720.00 4/22/2006 Company D Company D Lee Christina
$2,250.00 6/5/2006 Company Z CompanyZ  Liu Run
$2,490.00 6/23/2006 Company T Company F  Pérez-Olaeta Francisco
$2,490.00 6/23/2006 Company F Company F Pérez-Olaeta  Francisw

Standards Institute (ANSI) adopted SQL as the standard query language for relational
databases. Since ANST’s acceptance of SQL, interest in making SQL an integral part of re-
lational databases on both mainframe and personal computers has increased. SQL has many
built-in functions, such as average (AVG), the largest value (MAX), the smallest value (MIN),

and others. Table 3.3 contains examples of SQL commands.

SELECT ClientName, Debt FROM
Client WHERE Debt > 1000

This query displays all clients (ClientName) and the amount they owe the company (Debt)
from a database table called Client for clients who owe the company more than $1,000
(WHERE Debt > 1000).

SELECT ClientName, ClientNum,
OrderNum FROM Client, Order
WHERE Client.ClientNum=0rder.
ClientNum

GRANT INSERT ON Client to
Guthrie

This command is an example of a join command that combines data from two tables: the
client table and the order table (FROM Client, Order). The command creates a new table
with the client name, client number, and order number (SELECT ClientName, ClientNum,
OrderNum). Both tables include the client number, which allows them to be joined. This
is indicated in the WHERE clause, which states that the client number in the client table
is the same as (equal to) the client number in the order table (WHERE Client.ClientNum =
Order.ClientNum).

This command is an example of a security command. It allows Bob Guthrie to insert new
values or rows into the Client table.

Il

SQL lets programmers learn one powerful query language and use it on systems ranging
from PCs to the largest mainframe computers (see Figure 3.14). Programmers and database
users also find SQL valuable because SQL statements can be embedded into many program-
ming languages, such as the widely used C++ and COBOL languages. Because SQL uses
standardized and simplified procedures for retrieving, storing, and manipulating data in a
database system, the popular database query language can be easy to understand and use.

Examples of SQL Commands
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Structured Query Language

Structured Query Language (SQL)
has become an integral part of most
relational databases, as shown by
this screen from Microsoft Office
Access 2007.
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After a database has been set up and loaded with data, it can produce desired reports,
documents, and other outputs (see Figure 3.15). These outputs usually appear in screen
displays or hard-copy printouts. The output-control features of a database program allow
you to select the records and fields to appear in reports. You can also make calculations
specifically for the report by manipulating database fields. Formatting controls and organi-
zation options (such as report headings) help you to customize reports and create flexible,
convenient, and powerful information-handling tools.
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A DBMS can produce a wide variety of documents, reports, and other output that can
help organizations achieve their goals. The most common reports select and organize data to
present summary information about some aspect of company operations. For example, ac-
counting reports often summarize financial data such as current and past-due accounts. Many
companies base their routine operating decisions on regular status reports that show the
progress of specific orders toward completion and delivery.
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Databases can also provide support to help executives and other people make better de-
cisions. A database by Intellifit, for example, can be used to help shoppers make better
decisions and get clothes that fit when shopping online. The database contains true sizes of
apparel from various clothing companies that do business on the Web. The process starts
when a customer’s body is scanned into a database at one of the company’s locations, typically
in a shopping mall. About 200,000 measurements are taken to construct a 3-D image of the
person’s body shape. The database then compares the actual body dimensions with sizes given
by Web-based clothing stores to get an excellent fit.!?

Database Administration

Database systems require a skilled database administrator. A DBA is expected to have a clear
understanding of the fundamental business of the organization, be proficient in the use of
selected database management systems, and stay abreast of emerging technologies and new
design approaches. The role of the DBA is to plan, design, create, operate, secure, monitor,
and maintain databases. Typically, a DBA has a degree in computer science or management
information systems and some on-the-job training with a particular database product or more
extensive experience with a range of database products. See Figure 3.16.

The DBA works with users to decide the content of the database—to determine exactly
what entities are of interest and what attributes are to be recorded about those entities. Thus,
personnel outside of IS must have some idea of what the DBA does and why this function
is important. The DBA can play a crucial role in the development of effective information
systems to benefit the organization, employees, and managers.

The DBA also works with programmers as they build applications to ensure that their
programs comply with database management system standards and conventions. After the
database is built and operating, the DBA monitors operations logs for security violations.
Database performance is also monitored to ensure that the system’s response time meets users’
needs and that it operates efficiently. If there is a problem, the DBA attempts to correct it
before it becomes serious.

Some organizations have also created a position called the data administrator, a nontech-
nical, but important role that ensures that data is managed as an important organizational
resource. The data administrator is responsible for defining and implementing consistent
principles for a variety of data issues, including setting data standards and data definitions
that apply across all the databases in an organization. For example, the data administrator
would ensure that a term such as “customer” is defined and treated consistently in all cor-
porate databases. This person also works with business managers to identify who should have
read or update access to certain databases and to selected attributes within those databases.
This information is then communicated to the database administrator for implementation.
The data administrator can be a high-level position reporting to top-level managers.

Figure 3.16

Database Administrator

The role of the database
administrator (DBA] is to plan,
design, create, operate, secure,
monitor, and maintain databases.

(Source: BananaStock / Alamy.)

data administrator

A nontechnical position responsible
for defining and implementing
consistent principles for a variety of
data issues.
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Popular Database Management Systems

Some popular DBMSs for single users include Microsoft Access and FileMaker Pro. The
complete database management software market encompasses software used by professional
programmers and that runs on midrange, mainframe, and supercomputers. The entire market
generates billions of dollars per year in revenue, including IBM, Oracle, and Microsoft.
Although Microsoft rules in the desktop PC software market, its share of database software
on larger computers is small.

Like other software products, a number of open-source database systems are available,
including PostgreSQL and MySQL. Open-source software was described in Chapter 4. In
addition, many traditional database programs are now available on open-source operating
systems. The popular DB2 relational database from IBM, for example, is available on the
Linux operating system. The Sybase IQ database and other databases are also available on
the Linux operating system.

A new form of database system is emerging that some refer to as Database as a Service
(DaaS) and others as Database 2.0. DaaS is similar to software as a service (SaaS). Recall that
a Saa$ system is one in which the software is stored on a service provider’s servers and accessed
by the client company over a network. In DaaS, the database is stored on a service provider’s
servers and accessed by the client over a network, typically the Internet. In DaaS, database
administration is provided by the service provider. SaaS and DaaS are both part of the larger
cloud computing trend. Recall from Chapter 3 that cloud computing uses a giant cluster of
computers that serves as a host to run applications that require high performance computing.
In cloud computing, all information systems and data are maintained and managed by service
providers and delivered over the Internet. Businesses and individuals are freed from having
to install, service, maintain, upgrade, and safeguard their systems.

More than a dozen companies are moving in the Daa$ direction. They include Google,
Microsoft, Intuit, Serran Tech, MyOwnDB, and Trackvia.!* XM Radio, Google, JetBlue
Airways, Bank of America, Southwest Airlines, and others use QuickBase from service
provider Intuit to manage their databases out of house.! JetBlue, for example, uses a Daa$S
from Intuit to organize and manage IT projects.!® Because the database and DBMS are
available from any Internet connection, those involved in managing and implementing sys-
tems development projects can record their progress and check on other’s progress from any
location.

Special-Purpose Database Systems

In addition to the popular database management systems just discussed, some specialized
database packages are used for specific purposes or in specific industries. For example, the
Isracli Holocaust Database (www.yadvashem.org) is a special-purpose database available
through the Internet and contains information on about three million people in 14 languages.
A unique special-purpose DBMS for biologists called Morphbank (www.morphbank.net)
allows researchers from around the world to continually update and expand a library of over
96,000 biological images to share with the scientific community and the public. The iTunes
Store music and video catalog is a special-purpose database system. When you search for your
favorite artist, you are querying the database.

Selecting a Database Management System

The database administrator often selects the best database management system for an orga-
nization. The process begins by analyzing database needs and characteristics. The information
needs of the organization affect the type of darta that is collected and the type of database
management system that is used. Important characteristics of databases include the following:

e Database size. The number of records or files in the database

® Database cost. The purchase or lease costs of the database

*  Concurrent users. The number of people who need to use the database at the same time
(the number of concurrent users)


www.yadvashem.org
www.morphbank.net
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® DPerformance. How fast the database is able to update records
* Integration. The ability to be integrated with other applications and databases
® Vendor. The reputation and financial stability of the database vendor
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For many organizations, database size doubles about every year or two. With the in-
creasing use of digital media—images, video, and audio—data storage demands are growing
exponentially. In fact, the volume of data being created has surpassed the world’s available
storage capacity.'” The growing need for data storage has not escaped the notice of large
technology companies such as Google and Microsoft, who are buying hundreds of acres of
land and building huge data centers to support the world’s data storage needs.'® Meanwhile,
many businesses and government agencies are working to consolidate data dispersed across
the organization into smaller, more efficient centralized systems.

Using Databases with Other Software

Database management systems are often used with other software or the Internet. A DBMS
can act as a front-end application or a back-end application. A front-end application is one
that directly interacts with people or users. Marketing researchers often use a database as a
front end to a statistical analysis program. The researchers enter the results of market ques-
tionnaires or surveys into a database. The data is then transferred to a statistical analysis
program to determine the potential for a new product or the effectiveness of an advertising
campaign. A back-end application interacts with other programs or applications; it only in-
directly interacts with people or users. When people request information from a Web site,
the Web site can interact with a database (the back end) that supplies the desired information.
For example, you can connect to a university Web site to find out whether the university’s
library has a book you want to read. The Web site then interacts with a database that contains
a catalog of library books and articles to determine whether the book you want is available.

The Web-based Morphbank
database allows scientists from
around the world to upload and
share biological and microscopic
photographs and descriptions which
support research in many areas.

(Source: www.morphbank.nef)
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DATABASE APPLICATIONS

Today’s database applications manipulate the content of a database to produce useful infor-
mation. Common manipulations are searching, filtering, synthesizing, and assimilating the
data contained in a database, using a number of database applications. These applications
allow users to link the company databases to the Internet, set up data warehouses and marts,
use databases for strategic business intelligence, place data at different locations, use online
processing and open connectivity standards for increased productivity, develop databases
with the object-oriented approach, and search for and use unstructured data, such as graphics,
audio, and video.

Linking the Company Database to the Internet

Linking databases to the Internet is one reason the Internet is so popular. A large percentage
of corporate databases are accessed over the Internet through a standard Web browser. Being
able to access bank account data, student transcripts, credit card bills, product catalogs, and
a host of other data online is convenient for individual users, and increases effectiveness
and efficiency for businesses and organizations. Amazon.com, Apple’s iTunes store, eBay,
and others have made billions of dollars by combining databases, the Internet, and smart
business models.

As discussed in the Ethical and Societal Issues sidebar, Google is rolling outa DBMS that
will provide patients and physicians with one storage location for all medical records, accessed
through a Web browser.!? Access to private medical information over the public Web has
some privacy advocates concerned. However, the convenience that the system offers by dra-
matically reducing the amount of paper forms to fill out and store, along with the reduction
of clerical errors through streamlined data management procedures, has most in the field
supporting the move to a centralized system. Google protects patient records with encryption
and authentication technologies.

Developing a scamless integration of traditional databases with the Internet is often called
a semantic Web. A semantic Web allows people to access and manipulate a number of tradi-
tional databases at the same time through the Internet. The World Wide Web Consortium
has established standards for a semantic Web in hopes of some day evolving the Web into
one big database that is easy to manage and traverse. Yahoo has recently announced its com-
mitment to complying with the standards for a semantic Web.?

Although the semantic Web standards have not been embraced by all businesses, many
software vendors—including IBM, Oracle, Microsoft, Macromedia, and Inline Internet
Systems—are incorporating the Internet into their products. Such databases allow companies
to create an Internet-accessible catalog, which is a database of items, descriptions, and prices.
As evidenced by the Web, most companies are utilizing these tools to take their business
online.

In addition to the Internet, organizations are gaining access to databases through networks
to find good prices and reliable service. Connecting databases to corporate Web sites and
networks can lead to potential problems, however. A recent study found that nearly half a
million database servers were vulnerable to attack over the Internet due to the lack of proper

security measures.’!

Data Warehouses, Data Marts, and Data Mining

The raw data necessary to make sound business decisions is stored in a variety of locations
and formats. This data is initially captured, stored, and managed by transaction proces