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PREFACE

As organizations continue to operate in an increasingly competitive and global marketplace,
workers in all business areas including accounting, finance, human resources, marketing,
operations management, and production must be well prepared to make significant contri-
butions required for success. Regardless of your future role, you 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 discover opportunities to use information systems and to
participate in the design of solutions to business problems employing information systems.
You will be challenged to identify and evaluate information systems options. To be successful,
you must be able to view information systems from the perspective of business and organi-
zational needs. For your solutions to be accepted, you must recognize and address their impact
on fellow workers, customers, suppliers, and other key business partners. For these reasons,
a course in information systems is essential for students in today’s high-tech world.

Principles of Information Systems: A Managerial Approach, Ninth Edition, continues the
tradition and approach of the previous editions. Our primary objective is to provide the best
information systems text and accompanying materials for the first information technology
course required of all business students. We want you to learn to use information technology
to ensure your personal success in your current or future job and to improve the success of
your organization. Through surveys, questionnaires, focus groups, and feedback that we have
received from current and past adopters, as well as others who teach in the field, we have
been able to develop the highest-quality set of teaching materials available to help you achieve
these goals.

Principles of Information Systems: A Managerial Approach, Ninth Edition, stands proudly
at the beginning of the IS curriculum and remains unchallenged in its position as the only
IS principles text offering the basic IS concepts that every business student must learn to be
successful. In the past, instructors of the introductory course faced a dilemma. On one hand,
experience in business organizations allows students to grasp the complexities underlying
important IS concepts. For this reason, many schools delayed presenting these concepts until
students completed a large portion of the core business requirements. On the other hand,
delaying the presentation of IS concepts until students have matured within the business
curriculum often forces the one or two required introductory IS courses to focus only on
personal computing software tools and, at best, merely to introduce computer concepts.

This text has been written specifically for the introductory course in the IS curriculum.
Principles of Information Systems: A Managerial Approach, Ninth Edition, treats the appropriate
computer and IS concepts together with a strong managerial emphasis on meeting business
and organizational needs.

APPROACH OF THE TEXT

Principles of Information Systems: A Managerial Approach, Ninth Edition, offers the traditional
coverage of computer concepts, but it places the material within the context of meeting
business and organizational needs. Placing information system (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 in-
formation 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
as programming, systems analysis and design, project management, database management,
data communications, Web site and systems development, electronic commerce and mobile
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commerce applications, and decision support. As such, it serves the needs of both general
business students and those who will become IS professionals.

The overall vision, framework, and pedagogy that made the previous editions so popular
have been retained in the ninth edition, offering a number of benefits to students. We con-
tinue to present IS concepts with a managerial emphasis. While the fundamental vision of
this market-leading text remains unchanged, the ninth edition more clearly highlights es-
tablished principles and draws out new ones that have emerged as a result of business,
organizational, and technological change.

IS Principles First, Where They Belong

Exposing students to fundamental IS principles is an advantage for students who do not later
return to the discipline for advanced courses. Since 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 busi-
ness function managers employ information systems successfully and avoid mishaps that
often result in unfortunate consequences. Furthermore, presenting IS concepts at the intro-
ductory level creates interest among general business students who may later choose infor-
mation systems as a field of concentration.

Author Team

Ralph Stair and George Reynolds have teamed up again for the ninth 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 wrote 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 thirty 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

Because Principles of Information Systems: A Managerial Approach, Ninth Edition, is written
for all business majors, we believe it is important not only to present a realistic perspective
on IS in business but also to provide students with the skills they can use to be effective
business leaders in their organization. To that end, Principles of Information Systems: A Man-
agerial Approach, Ninth Edition, has four main goals:

1. To provide 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 IS courses to their 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

By achieving these goals, Principles of Information Systems, Ninth Edition, will enable students,
regardless of their major, to understand and use fundamental information systems principles
so that they can function more efficiently and effectively as workers, managers, decision
makers, and organizational leaders.

IS Principles

Principles of Information Systems: A Managerial Approach, Ninth Edition, although compre-
hensive, cannot cover every aspect of the rapidly changing IS discipline. The authors, having

recognized this, provide students an essential core of guiding IS principles to use as they face
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the career challenges ahead. Think of principles as basic truths or rules that remain constant
regardless of the situation. As such, they provide strong guidance in the face of tough deci-
sions. 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 Principles 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 also provides a
broad framework to impart students with a solid grounding in the business uses of technology.
In addition 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.

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 21st century, especially in
technology-related sectors, the outlook for computer and information systems managers is
optimistic. Indeed, employment of computer and information systems managers is expected
to grow much faster than the average for all occupations through the year 2012. According
to the Bureau of Labor Statistics, the number of information technology workers exceeded
4.1 million, an all-time high in the second quarter of 2008. Technological advancements
will boost the employment of computer-related workers; in turn, this will boost the 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 IS can be exciting, challenging, and rewarding! It is important to show the
value of the discipline as an appealing field of study and that the IS graduate is no longer a
technical recluse. Today, perhaps more than ever before, the IS professional must be able to
align IS and organizational goals and to ensure that IS investments are justified from a busi-
ness perspective. The need to draw bright and interested students into the IS discipline is
part of our ongoing responsibility. Upon graduation, IS graduates at many schools are
among the highest paid of all business graduates. Throughout this text, the many challenges
and opportunities available to IS professionals are highlighted and emphasized.
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CHANGES IN THE NINTH 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:

* Al 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.

* 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.

e New case studies. Two new end-of-chapter cases provide a wealth of practical in-
formation for students and instructors. Each case explores a chapter concept or
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.

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

The topics and sections in Chapter 1 create a framework for the entire book. 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 1.

This chapter continues to emphasize the benefits of an information system, including
speed, accuracy, reduced costs, and increased functionality. We have modified the last prin-
ciple at the beginning of the chapter to emphasize the importance of global and international
information systems. The Why Learn About Information 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 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 example, has been completely
updated with the latest information, including Web 2.0 technologies. References of corporate
IS usage have been stressed in the major section of business information systems.

The latest material on hardware, software, databases, telecommunications, and the In-
ternet 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 to
stress that ERP systems can replace many applications with one unified set of programs. 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 develop-
ment has been updated with new examples of success and failures.

The section on ethical and social issues 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, and power consumption and computer waste. Some experts believe that
computers waste up to half of the energy they consume and account for about 2% of world-
wide energy usage. We also discuss legal actions in this section. For example, lawsuits have
been filed against YouTube and other Internetsites to protect important copyrighted material

. from being posted and distributed.
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We have trimmed material throughout the chapter to keep its length reasonable and
consistent with previous editions. Table 1.3 from the 8th edition on uses of the Internet, for
example, has been deleted. These types of applications are covered in detail in Chapter 7 on
the Internet.

Chapter 2, Information Systems in Organizations

As with previous editions, Chapter 2 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 presenta core of IS principles and concepts
that every business student should know. Chapter 2 stresses the importance and usage of IS
within the business organization.

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.

Chapter 2 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 tradi-
tional 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.

The section on why learn about information systems in organizations has been updated
to include entrepreneurs. There are new photographs throughout the chapter that show how
organizations use information systems to their benefit. New examples of how companies use
information systems have been also introduced throughout the chapter. New rules for as-
sembling and using virtual teams have been included. 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. There are
new examples on the value chain, supply chain management, customer relationship man-
agement, employee empowerment, organizational change, reengineering, outsourcing, utility
computing, return on investment, and more. For example, we provide new information and
quotes about supply chain management and customer relationship management. New ex-
amples and references for just-in-time inventory have also been included. The section on
performance-based information systems has been updated with fresh and recent examples of
how organizations have reduced costs and improved 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 work-
ers. 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.

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 strategic 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.
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Chapter 3, Hardware: Input, Processing, and Output
Devices

Considerable changes were made to Chapter 3 starting with the chapter principles and ob-
jectives. The goal of these changes was to communicate the important principles that readers
must understand about computer hardware and its evolution in an easily understood and
interesting manner. We made every attempt to provide the most current information and
realistic examples possible. 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 3. Also included are more than three dozen
new examples of applying business knowledge to reach critical hardware decisions.

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” section, the new
quad core processors from Intel and AMD are covered and Viiv (thymes with five) is iden-
tified as an exciting new quad core application. The problems arising from excess heat
generated by very fast CPUs are discussed. For example, in February 2007, a battery-related
fire broke out in the overhead bin of a JetBlue Airways flight. In March 2007, a battery
overheated or ignited on an American Airlines aircraft. In both cases, fast-acting flight at-
tendants extinguished the fire and avoided disaster. Several approaches are offered that chip
and computer manufacturers have taken to avoid heat problems in their new designs, in-
cluding demand-based switching and direct jet impingement. Also discussed is the use of fuel
cells by manufacturers of portable electronic devices such as computers and cell phones to
provide more effective sources of energy as portable devices grow increasingly power hungry.
The Cell Broadband Engine Architecture collaboration effort among IBM, Toshiba, and
Sony to offer even greater computing capacity is examined. Also covered is Intel’s new “tick-
tock” manufacturing to speed up the introduction of new chips.

In the “Memory Characteristics and Functions” section, the various forms of RAM
memory including SRAM, DRAM, and DDR RAM are covered, as are various forms of
PROM memory, including EPROM, EEPROM, Flash, NOR Flash, NAND Flash, FeRAM,
PCM, and MRAM.

The coverage of the important topic of multiprocessing is greatly expanded. Both the
Intel and AMD quad core processors are examined. We point out that the processor manu-
facturers must work with software developers to create new multithreaded applications and
next-generation games that will use the capabilities of the quad-core processor. For example,
Viiv combines Intel products including the Core 2 Quad processor with additional hardware
and software to build an extremely powerful multimedia computer capable of running the
processing-intensive applications associated with high-definition entertainment. AMD’s new
quad-core Opteron processor and Fusion project to combine a graphics processing unit and
a CPU on the same chip are also discussed.

In the section on parallel computing, new examples are given of grid computing.
European and Asian researchers are using a grid consisting of some 40,000 computers spread
across 45 countries to combat the deadly bird flu. Folding@home (a project to research
protein folding and misfolding and to gain an understanding of how this protein behavior
is related to diseases such as Alzheimer’s, Parkinson’s, and many forms of cancer) is provided
as a new example of grid computing. Also covered is Chrysler’s use of high-performance
computers consisting of some 1,650 cores to simulate racecar performance and identify
opportunities for improvement in the car’s design and operation. The concept of cloud
computing is introduced, highlighting the efforts of IBM, Google, and Amazon.com to offer
exciting new services based on cloud computing. The potential is raised that some organi-
zations may consider replacing part of their IS infrastructure with cloud computing.

The section on secondary storage is updated to identify the newest devices and the latest
speeds and capacities. All data and comparisons of hardware devices have been updated.
For example, Table 3.2 provides current cost comparisons of major forms of data storage.
This section also discusses Wal-Mart’s 1 petabyte database used to analyze in-store sales and



determine the ideal mix of items and the optimal placement of products within each store
to maximize sales. Medkinetics, a small business that automates collecting and submitting
for approval of information about a doctor’s qualifications, illustrates the use of RAID stor-
age technology. The Girls Scouts of America is offered as an example of the use of virtual
tape storage. In the section on enterprise storage options, the University of North Carolina
Hospital is offered as a new example of network-attached storage. The Navy’s Surface
Combat Systems Center also provides a new example of the use of a storage area network.
In the section on input and output devices, speech recognition systems are explored,
including the U.S. Department of Defense’s recent award of $49 million to Johns Hopkins
University to set up and run a Human Language Technology Center of Excellence to develop
advanced technology and analyze a wide range of speech, text, and document image data in
multiple languages. 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, as is a new
example of the use of OCR technology to improve the payroll function of Con-way Inc. Also
included is a new example of the use of RFID technology to track inventory for Boekhandels,
a major book retailer in the Netherlands. Updated information is provided on the use of
holographic disks. New photos include HP’s new high-speed, high-volume CM8060 inkjet
printer, the MacBook Air ultra thin laptop computer, and the Apple iPod Touch device.
In the section on computer system types, Table 3.3 depicting types of computer systems
has been updated. Various types of new computer systems, including a pocket computer,
ultra laptop computers, and ultra small desktop computers are illustrated and 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 ex-
ample is CSX Transportation, one of the nation’s largest railroads, which uses DT Research’s
WebDT 360 to enable train conductors to monitor systems while onboard and communicate
with stations for real-time updates. Also included is a brief discussion of how mainframe
computers are used at the top 25 banks and retailers. Current information is provided on the

IBM Blue Gene supercomputer. A table depicting the processing speed of supercomputers
has been added.

Chapter 4, Software: Systems and Application Software

As with all chapters, the opening material 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 4.

The chapter includes descriptions, illustrations, and examples of the latest and greatest
software shaping the way people live and work. A new and interesting 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 operating system section has been updated to include detailed coverage of all
editions of Windows Vista. Equally thorough coverage of Apple OS X Leopard and Linux
(the various distributions) is also provided. These three operating systems are compared
and contrasted. The section 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 sys-
tems are also discussed including Microsoft Sync, a popular feature on GM vehicles. Several
new examples of utility software products are presented including security software, com-
pression software, spam filters, and pop-up blockers. Virtualization software and VMware
are introduced and described. Service-oriented architecture (SOA) and Software as a Service
(Saa$) are introduced and discussed. Microsoft Office 2007 is covered thoroughly. Alterna-
tives to Office 2007 are also provided. Online productivity software is introduced and
discussed. This includes Google Docs, Zoho applications, Thinkfree, and Microsoft Office
Live. A variety of software licensing options are presented. Open source is provided as an
alternative to popular software.
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Many new examples of systems and application software are cited, including the National
Aquarium’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 Black-
berries to workers at the U.S. Department of Agriculture, Blue Cross Blue Shield’s use of
proprietary software for claims management, use of SaaS by The Improv for managing mar-
keting and ticket sales, and the use of personal information management software by
Greenfield online, a Web survey company.

Chapter 5, Database Systems and Business Intelligence

The database chapter has been updated to include descriptions, illustrations, and examples
of the database technologies that shape the way people live and work. A new 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 5. The growth of digital information is discussed in the context of the importance
of managing overwhelming amounts of data. The market leaders in database systems 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 manage-
ment. New examples are provided for databases accessible on the Internet. The semantic
Web and its relationship to databases are discussed.

Many new examples include a Hollywood talent agency’s use of databases to store client
information; the city of Albuquerque’s use of a database to provide citizens with information
on water bills, water usage, and other local information; a database security breach at an Ivy
League college; the FBI’s huge database of biometric data; Wal-Mart’s medical database for
use at its health clinics; Microsoft’s use of OneNote for presenting management training
classes; a New Delhi’s lighting manufacturer’s use of a DBMS; Morphbank, a special-purpose
database for scientific data and photographs; the phenomenal growth of data centers around
the world; databases used for medical records; 1-800-Flowers use of a data warehouse for
customer data; the Defense Acquisition University’s use of a data warchouse for student
records; the use of data mining to forecast terrorist behavior; 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; the use of object-oriented databases
by King County Metro Transit system for routing buses; and the use of a virtual database
system by Bank of America Prime Brokerage to reduce storage demands.

Chapter 6, Telecommunications and Networks

The entire chapter has been reorganized to incorporate the latest telecommunications and
network developments and applications. The flow of the chapter has been changed from the
previous edition to introduce the topics in a more logical progression.

The opening vignette, Ethical and Societal Issues, Information Systems @ Work, and
chapter-ending cases are all new. New, realistic examples are sprinkled throughout the chapter
to maintain the reader’s interest and to demonstrate the actual application of the topics being
discussed.

The presentation of wireless communications is divided into a discussion of the options
for short range, medium range and long range communications. Two new options are cov-
ered: near field communications and Zigbee. A discussion is given of the potential impact of
the reallocation of the 700 MHz frequency band made possible by the conversion to all-
digital TV broadcasting. Google’s new Android software development platform for mobile
phones is also mentioned.

The discussion of both Wi-Fi and WiMAX are updated and expanded. The use of Wi-
Fi to build public networks in various cities and also the plans of airlines to provide on-board
Wi-Fi service is discussed. The collaborative effort between Sprint Nextel and Clearwire
to build a nationwide WiMAX network as well as Intel’s investment in this technology is
discussed.

A section has been added that discusses likely future developments in wireless commu-
nications including the reuse of the 700 MHz frequency band freed up by the conversion to



all digital TV. The use of a PBX and the Centrex PBX option to provide communications
capabilities for an organization is discussed. A section has been added on Securing Data
Transmission that addresses the needs and identifies two solutions: encryption and VPN.

A section has been added outlining the additional steps needed to secure wireless net-
works. An in-depth discussion has been added of Voice over Internet including advantages
and disadvantages. The use of VoIP at Merrill Lynch is covered. Reverse 911, voice-to-text,
shared workspaces and unified communications are also covered. The discussion of GPS
applications has been updated and expanded.

Chapter 7, The Internet, Intranets, and Extranets

As in previous editions, updates to this chapter are significant as Internet and Web tech-
nologies are evolving at a rapid pace. This edition thoroughly covers Web 2.0 technologies
including social networking, social bookmarking, media sharing, and other technologies
from which Web 2.0 springs, including technologies such as blogging, podcasting, and wiki.
A strong emphasis on cloud computing illustrates how many traditional computer applica-
tions and information systems are now served from remote servers and depend on the Web
for delivery.

Aswith all chapters, the opening material 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 7. Dozens
of new examples have been integrated into the chapter content. All statistics in the chapter
have been updated.

The National LambdaRail is mentioned as a next-generation form of the Internet. The
chapter describes how domain names are registered with ICANN, and how accredited do-
main registrars such as GoDaddy.com are used. Connecting to the Internet wirelessly has
been added as a method of connection, both through cell phone networks and using Wi-Fi
and WiMAX. Connect cards are introduced as a method of connecting a notebook computer
to the Internet through a cell phone account.

The interplay among HTML, XHTML, CSS, and XML is explored as the current
method for designing Web pages and sites. Cascading style sheets are explored more deeply
as a powerful method of Web page design. The new section on Web2.0 includes coverage of
social networking and rich Internet applications (RIAs). AJAX is introduced as a valuable
tool for developing RIAs. Microsoft Silverlight is mentioned as a new competitor to Adobe
Flash.

The techniques used by search engines are explored in depth. Search engine optimization
(SEO) is introduced as a method for businesses to improve the rank of their Web sites in
search results. Various forms of e-mail are discussed including Web mail, POP, IMAP, and
Outlook. Push e-mail is also explained, as is the use of e-mail on Blackberries and other
smartphones. Secure forms of telnet and ftp (SSH, SFTP) are encouraged. Wi-Fi phones
and Internet phone services such as Skype are explored. The material on Internet TV and
video has been expanded. A section on e-books and audio books has been added. Microsoft
SharePoint is introduced.

Chapter 8, Electronic and Mobile Commerce

As with all other chapters, the opening vignette, Ethical and Societal Issues, Information
Systems @ Work, and chapter-ending cases are all new. New, real-world examples are pro-
vided 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.

Customer relationship management and supply chain management are included in the
section on the multistage model for e-commerce. The section on e-commerce challenges has
been rewritten to emphasize the issues of trust and privacy as well as identity theft. Many
suggestions for online marketers to create specific trust-building strategies for their Web sites
are offered, as are several tips for online shoppers to avoid problems.
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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.

The “Global Challenges for E-Commerce and M-Commerce” section has been rewritten
to highlight challenges associated with all global systems: cultural, language, time and dis-
tance, infrastructure, currency, product and service, and state, regional and national laws.
New examples have been added to illustrate the threats of e-commerce and m-commerce.
The section on strategies for e-commerce has been expanded to include more material on m-
commerce. Several examples of companies that can help online marketers to build a successful
Web site are offered.

The technology infrastructure section has been expanded to include a discussion of the
latest technologies used for both e-commerce and m-commerce.

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.
Making payments using cell phones such as a credit card is also discussed.

Chapter 9, Enterprise Systems

The chapter has been greatly revised to emphasize ERP systems more than traditional trans-
action processing systems. Much of the discussion of traditional transaction processing
systems has been reduced or placed in simple lists. In addition, the adoption and use of
enterprise systems by SMBs is much more thoroughly covered.

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 software packages to provide an integrated
set of transaction processing systems by the city of Lexington, KY 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 is 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.

As with all other chapters, the opening vignette, Ethical and Societal Issues, Information
Systems @ Work, and chapter-ending cases are all new. New, real world examples are in-
cluded 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.

Chapter 10, 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 have emphasized that many of the information and
decision support topics discussed in the chapter can be built into some ERP systems, discussed
in Chapter 9.

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 updated examples and references throughout. We explore how
companies and local governments use software tools to help them in developing effective



MIS reporting systems. The section on demand reports provides 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 In-
ternet has been used to make microloans using social-networking sites such as Facebook. We
have also investigated how financial companies use corporate news to help them make trading
decisions. The section on manufacturing MISs has also been updated. We have included
examples that show how companies, such as Toyota, continue to use JIT inventory control
techniques. The material on marketing MISs 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 examples of how the Internet is being used to auction radio ads.
The material on the human resource (HR) MIS has also been updated with new information
about 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 examples and references. The section
on optimization includes new examples, showing the huge cost savings of the technique. The
use of data warchousing, data marts, and data mining, first introduced in Chapter 5, is
emphasized 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 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 highlight group support systems. We discuss additional features
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 information system and
those of an executive support system have also been put in new tables.

Chapter 11, 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 traditional infor-
mation 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 10 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 references. 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 Aerospace and Defense (A&D) organization
also uses knowledge management to keep knowledge in its organization. This chapter also
shows how Pratt & Whitney uses knowledge management systems to help it deliver infor-
mation 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 man-
agement 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
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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 management software, based on
Collexis’s Knowledge Discovery Platform. We have referenced a survey that estimates that
American companies will spend 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 information 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 also
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 companies, 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 plays 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 Microsoft 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
introduced. We have also included new references in the material on game theory and in-
formatics. The material on expert systems development has been deleted to trim chapter
length. Much of this material is now covered in Chapters 12 and 13 on systems development.

Chapter 12, Systems Development: Investigation and
Analysis

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 cases are new to this edition.

In the introductory material, which provides an overview of systems development, we
include new material on the importance of removing old systems. For example, Walt Disney
developed the Virtual Magic Kingdom (VMK) game to celebrate the 50th anniversary of
Disneyland. The VMK game used Disney avatars and offered virtual rewards to game players.
When Disney decided to remove or terminate the game, some players were outraged and
protested outside Disney offices in California.

This chapter has a new emphasis on entrepreneurs and small business owners. The systems
development skills and techniques discussed in this chapter and the next 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. To stay com-
petitive in today’s global economy, some cities, including Chattanooga, Tennessee, are
investing in high-speed fiber optic cables that have the potential to deliver greater speed
compared to existing cable and phone company offerings.

We have increased the 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 com-
puter equipment it needed and the IS personnel needed to run it.

The section on participants in systems development has new material and examples.
Today, companies are using innovative ways to build new systems or modify existing ones
without using in-house programmers. Constellation Energy, a $19 billion utility company,
is using an approach that asks programmers from around the world to get involved. The
approach, called crowd sourcing, asks programmers to contribute code to the project. Win-
ning programmers that submit excellent code can be given from $500 to more than $2,000.
Constellation is hoping to save time and money by using crowd sourcing, but neither result
is guaranteed.

We've included new examples on initiating systems development projects. For example,
systems development can be initiated when a vendor no longer supports an older system or
older software. When this support is no longer available, companies are often forced to up-
grade to new software and systems, which can be expensive and require additional training.
Major system and application software companies, for example, often stop supporting their
older software a few years after new software has been introduced. This lack of support is a
dilemma for many companies trying to keep older systems operational and running. We also
discuss that a company’s customers or suppliers can cause the initiation of systems develop-
ment. Daisy Brand, a dairy products company, was asked by one of its major customers,
Wal-Mart, to start using special RFID tags. By putting RFID tags on every pallet of dairy
products that it ships to customers, the company cut in half the time it used to take to load
pallets onto delivery trucks.

The section on quality and standards includes a new example. Although many companies
try to standardize their operations on one operating system or standard, others have multiple
systems and platforms to take advantage of the strengths of each. In these cases, many IS
managers seek one tool to manage everything. Today, many companies, including Microsoft,
are developing software and systems that can be used to manage different operating systems
and software products. We also describe how creative analysis can help organizations achieve
their performance goals and include a new quote from Michael Hugos, principle at the Center
for Systems Innovation and one of Computerworld’s 2006 Premier 100 IT Leaders, about
the importance of creativity.

The impact of laws and regulations, such as Sarbanes-Oxley, has been emphasized. Some
of the disadvantages of new laws and regulations are also discussed, including the increased
use of outsourcing by U.S. companies to reduce costs in complying with laws and regulations.
The importance of user involvement and top management support has been included in the
section on factors affecting systems development success.

New examples are provided 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 cor-
porate 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 develop-
ment process.

We have updated the material on establishing objectives for systems development with
new examples. Southern States, which sells farm equipment in over 20 states and is owned
by about 300,000 farmers, decided to use Skyway Software, Inc.’s Visual Workplace to de-
velop a new pricing application. The use of this service-oriented architecture (SOA) tool
allowed Southern States to generate $1.4 million more in revenue the year after it was placed
into operation.
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The section on cost objectives also includes a new example that shows how Tridel Cor-
poration used systems development to build a new invoicing application, called Invoice Zero,
to save over $20 thousand in operating costs. The new invoicing application, which consol-
idated invoices and sent them out once a month, cut the number of monthly invoices from
2,400 to just 17. Reducing costs was also an important factor for Cincinnati Bell. By switch-
ing from dedicated PCs to thin client computers and virtualization software, Cincinnati Bell
expects to see a large reduction in help desk costs. Some experts predict that help-desk costs
could be reduced by 70 percent or more.

We continue to emphasize the importance of rapid and agile application development.
Microsoft, for example, has adopted a more agile development process in its server develop-
ment division. BT Group, a large British telecommunications company, uses agile systems
development to substantially reduce development time and increase customer satisfaction.
We also have a new example of the importance of information systems speed for Six Flags,
one of the largest amusement parks in the world with about $1 billion in annual sales.

New examples of systems development failure have also been included. The United Air-
lines automated baggage systems development project, for example, failed to deliver baggage
to airline passengers in good shape or on time. The $250 million systems development project
costs United Airlines about $70 million to operate each year. Computers were overwhelmed
with data from the cars carrying the baggage. United Airlines eventually abandoned the
computerized system. In another case, a large $4 billion systems development effort ran into
trouble. The objective was to convert older paper-based medical records to electronic records
for a large healthcare company.

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 the information system. Increasingly,
companies are using several outsourcing services. GM, the large automotive company, uses
six outsourcing companies after its outsourcing agreement with EDS expired. Using more
than one outsourcing company can increase competition and reduce outsourcing costs. 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 func-
tions, including 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.
Some of the disadvantages of outsourcing are also included. Some companies, such as J. Crew,
are starting to reduce their outsourcing and bring systems development back in-house.

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.

There are new project management references and examples. We also discuss new project
management tools and software. As an academic exercise, Purdue University undertook a
project to build a supercomputer using off-the-shelf PCs. The project was completed in a
day and required more than 800 PCs. In what some people believe is the largest private
construction project in the U.S., MGM Mirage and others used project management software
to help them embark on an ambitious $8 billion construction project on 76 acres with over
4,000 hotel rooms, retail space, and other developments. To complete the project, managers
selected Skire’s Unifier, a powerful and flexible project management software package. The
project management software should save the developer a substantial amount of money. We
also provide new material on the problems facing project managers. Project escalation, where
the size and scope of a new systems development effort greatly expands over time, is a major



problem for project managers. Projects that are over budget and behind schedule are a typical
result of project escalation.

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. When Nokia decided to develop a new cell phone, its investigation team members
were from England, Finland, and the United States. Cooperation and collaboration are keys
to successful investigation teams.

We have trimmed many sections to reduce the length of the chapter. The material in the
section on outsourcing, for example, has been trimmed to some extent. The section on per-
formance objectives has also been shortened. We have shortened and deemphasized the
material on operational and non-operational prototypes. We have also trimmed the section
on quality and standards. We have reduced some of the less important factors in Table 12.5.

Chapter 13, Systems Development: Design,
Implementation, Maintenance, and Review

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 technol-
ogy. 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. The New York Stock Ex-
change, for example, decided to use the Linux operating system to lower total IS costs. With
the high cost of many commodities today, some systems development efforts are saving
money by avoiding copper wires and installing wireless telecommunications systems.

The security section describes how some small and medium sized corporations are buying
unified threat management (UTM) products to protect their networks from security threats
and breaches. In the section on disaster recovery, we continue to stress that the most cost-
effective time to deal with potential errors is early in the design phase. Hanford Bros.
Company, for example, had installed backup electrical generators in case of a power failure,
but when a fuel truck crashed near its facility spilling its flammable cargo, the city shut down
all power to the area and didn’t let Hanford Bros use its electrical generators, fearing it could
cause an explosion or severe fire. This minor incident shut down the IS center for the company
until the spill could be cleaned up. We also stress that disaster planning can be expensive and
many companies don’t do an adequate job, even though many IS managers realize the im-
portance of disaster planning. According to a Forrester Research study, only 34 percent of
IS data center managers believed they were prepared for a disaster or data center failure. In
another study, 71 percent of IS managers considered disaster planning recovery as important
or critical.

This section also discusses the importance of personnel backup. Without IS employees,
the IS department can’t function. New material on commercially available disaster planning
and recovery services has been included. EMC, for example, offers data backup in its
RecoverPoint product.

This section also emphasizes how new federal regulations can result in designing new
systems or modifying existing ones. Federal regulations that require companies to make e-
mails, text messages, and other electronic communications available in some court hearings
has resulted new systems development projects that can search and find electronic commu-
nications to meet federal requirements. In the section on evaluation techniques, we discuss
how some companies are using the Internet to get important customer satisfaction informa-
tion. Cabelas and Staples, for example, are using Web-style testimonials to get customer
satisfaction information on its products and information systems. Other companies, such as
Backcountry, use live online chat to get customer satisfaction information. We have also
updated the section on systems controls to include more recent and important threats and
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controls to avoid them. California law enforcement officials busted a criminal ring that billed
almost a million dollars in tests that were never performed. A major health care provider
developed new software to combat medical identity theft by investigating unjustified spikes
in medical charges. In the section on interface design and controls, we include new infor-
mation about the importance of changing ID numbers and passwords. An IS worker for a
large U.S. company operating in India was caught stealing about 4,000 sensitive corporate
documents using the identification number and password of another employee.

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
route trucks more efficiently, helping 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 equip-
ment. 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 environmental 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. Virtualization, first introduced in Chapter 3, has had a profound
impact on many aspects of systems implementation. Virtualization software can make com-
puters act like or simulate other computers. The result is often called a virtual machine. Using
virtualization software, servers and mainframe computers can run software applications writ-
ten for different operating systems. Virtualization is being used to implement hardware,
software, databases, and other components of an information system. Virtualization can also
be environmental friendly, reducing power consumption and requiring less space for equip-
ment. Virtualization, however, introduces important implementation considerations, in-
cluding security and backup procedures. 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. We also include chipmakers in the list of hardware ven-
dors. The title of software acquisition section has been changed to include software as a service
(SaaS) to reflect new material and a new emphasis in the chapter. The Humane Society of
the United States used SaaS to obtain a secure system to receive credit-card contributions
from donors. We also stress the importance of software acquisition. Companies such as
Google are delivering word processing, spreadsheet programs, and other office suite packages
over the Internet. The SmartBeam IMRT software program from Varian Medical Systems
focuses radiation beams to kill more cancer cells, spare good cells, and save lives. Allstate
Insurance decided to develop or make 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. We also have new material and examples
of software virtualization. Windows Server 2008, for example, provides virtualization tools
that allow multiple and various operating systems to run on a single server. Virtualization
software such as VMware is being used by businesses to safeguard private data. Kindred
Healthcare, for example, uses VMware on its server to run hundreds of virtual Windows PC
desktops that are accessed by mobile computers throughout the organization. Since the



software tools used to access that data are running on the server, security measures are easy
to implement.

We also stress the difficulties in developing in-house software, which is often constantly
changing. The chief scientist at IBMs” Rational Software Corporation, for example, believes
that software development can be hard and the software continuously evolving. The material
on database acquisition includes the use of open-source databases. In addition, we have dis-
cussed 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. In another
case, a brokerage company was able to reduce storage capacity by 50 percent by using data-
base virtualization.

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, com-
panies 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 prepa-
ration, 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.
In some cases, one problem can cascade into other ones or cause multiple systems to fail.
Problems with a project to consolidate data center servers, for example resulted in more than
160,000 Internet sites being shut down that the company hosted. Some were down for more
than six days. Better testing may prevent these types of problems.

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. A large insurance
company operating in Louisiana was ordered by a Louisiana court to pay a client over
$500,000 in wind damages and over $2 million in fines for not paying the claim in a timely
fashion. This helped trigger an event-driven review that resulted in new software claims
programs. The systems review section contains information about IS auditing. The section
on systems maintenance also contains new examples.

We have trimmed many of the sections in this chapter to make room for new material
and developments. Table 13.1, for example, has been deleted along with its discussion in the
text. Some of the material in the section on generating systems design alternatives has been
reduced to some extent. The material on commercial off-the-shelf (COTS) development in
the section on software acquisition has been trimmed slightly. The material on the financial
implications of maintenance and a related figure has been deleted. Some of the material in
this section has been moved to the section on the relationship between maintenance and
design. We have eliminated some of the information in the section on systems review.

Chapter 14, The Personal and Social Impact of
Information Systems

As with all other chapters, the opening vignette, Ethical and Societal Issues, Information
Systems @ 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
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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 “Computer-Related Mistakes” section, 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%.

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
position in European stock index futures. Tokyo Electron, a global supplier of semicon-
ductor 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, the 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
his 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 the individual states make this a murky area indeed. CBSSports.com and
Facebook are given as examples of organizations 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.

In “The Computer as the Object of Crime” section, it is discussed that 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 this network 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 laptops 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 or may result in 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 copyright 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 organi-
zations engaged 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 Software 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 used by the spies.

The “Preventing Computer Related Crime” section includes a discussion of the Terrorist
Finance Tracking Program that 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 cap-
ture at least two terrorists; however, revelation of the secret program’s existence stirred up
controversy and rendered the program ineffective. Mechanisms to reduce computer crime
are discussed such as fingerprint authentication devices that provide security in the PC en-
vironment 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 incident 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 (enacted 1998), 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 EIGHTH
EDITION

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

*  Overall 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. We stress the global aspects of information systems as 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.
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*  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
students 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 an “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 hardware
and software, the latest operating systems, mobile commerce, the Internet, electronic
commerce, ethical and societal issues, and many other current developments 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.

e 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.

* End-of-chapter cases. Two end-of-chapter cases provide a wealth of practical infor-
mation 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. The Whitmann Price Consulting cases at
the end of each chapter provide an integrated and comprehensive case that runs
throughout the text. The cases follow the activities of two individuals employed at
the fictitious Whitmann Price Consulting firm as they are challenged to complete
various IS-related projects. The cases provide a realistic fictional work environment
in which students may imagine themselves in the role of systems analyst. Information
systems problems are addressed utilizing the state of the art techniques discussed in
the chaprers.

STUDENT RESOURCES

Student Online Companion Web Site

We have created an exciting online companion, password protected for students to utilize as
they work through the Ninth Edition. In the front of this text you will find 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:


www.cengage.com/mis/stairreynolds

¢ PowerPoint slides
Direct access is offered to the book’s PowerPoint presentations that cover the ke
p y
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 100 cases from the fifth, sixth, seventh,
and eighth 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.

e Links to useful Web sites
Chapters in Principles of Information Systems, Ninth Edition reference many inter-
esting 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 inter-
ested 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.

* Test yourself on IS

This tool allows you to access 20 multiple-choice questions for each chapter; test
yourselfand then submit your answers. 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 re-
lating to hot topics in Information Systems.

INSTRUCTOR RESOURCES

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

Instructor’s Manual
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convenience.

Test Bank and Test Generator
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PRINCIPLES

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

Computers and information systems are
constantly making it possible for organiza-
tions to improve the way they conduct
business.

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.

Information systems must be applied
thoughtfully and carefully so that society,
business, and industry around the globe
can reap their enormous benefits.

LEARNING OBJECTIVES

Discuss why it is important to study and under-
stand information systems.

Distinguish data from information and describe
the characteristics used to evaluate the value

of data.

Name the components of an information
system and describe several system charac-
teristics.

List the components of a computer-based
information system.

|dentify 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.

Describe some of the threats to security and
privacy that information systems and the Inter-
net can pose.

Discuss the expanding role and benefits of in-
formation systems in business and industry.
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I Information Systems in the Global Economy GGG

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 wholesale companies.
The SAP information system efficiently stored and organized all of Fossil’s business infor-
mation, which assisted Fossil management with important 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.
The company 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 the 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 15 other
countries. However, because managing a retail store is different from managing a whole-
sale company, Fossil again turned to SAP and IBM to design additional information
systems that would service its retail needs. Because Fossil’s retail and wholesale opera-
tions share production warehousing and shipping, the retail information system is de-
signed to be integrated with its wholesale information system.

Fossil’s information systems are all integrated, connecting to one central database.
Using these information systems, the company 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?

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.

London, it can quickly ship more of that style to department stores operating in the same
area. Fossil credits the 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. Entrepreneurs
and small business owners use information systems to reach customers around
the world. Sales representatives use information systems to advertise products,
communicate with customers, 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 retirement or their children’s education. From a
small music store to huge multinational companies, businesses of all sizes could not
survive without information systems to perform accounting and finance operations.
Regardless of your college major or chosen career, information systems are indis-
pensable 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.

This chapter presents an overview of information systems. The overview
sections on hardware, software, databases, telecommunications, e-commerce and
m-commerce, transaction processing and enterprise resource planning, information
and decision support, special purpose systems, systems development, and ethical and
societal issues are expanded to full chapters in the book. Let’s get started by explor-
ing the basics of information systems.

People and organizations use information every day. 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 personally and professionally. We
use automated teller machines at banks, access information over the Internet, select infor-
mation from kiosks with touch screens, and scan the bar codes on our purchases at self-
checkout lanes. Major Fortune 500 companies can spend more than $1 billion per year on
information systems. Knowing the potential of information systems and putting this knowl-
edge to work can help individuals enjoy a successful career and organizations reach their goals.

Today we live in an information economy. Information itself has value, and commerce
often involves the exchange of information rather than tangible goods. Systems based on
computers are increasingly being used to create, store, and transfer information. Using in-
formation systems, investors make multimillion-dollar decisions, financial institutions trans-
fer billions of dollars around the world electronically, and manufacturers order supplies and
distribute goods faster than ever before. Computers and information systems will continue
to change businesses and the way we live. To prepare for these innovations, you need to be
familiar with fundamental information concepts.
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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 data.

Data, Information, and Knowledge

Data consists of raw facts, such as an employee number, total hours worked in a week,
inventory part numbers, or sales orders.! As shown in Table 1.1, several types of data can
represent these facts. When facts are arranged in a meaningful manner, they become infor-
mation. Information is a collection of facts organized so that they have additional value
beyond the value of the individual facts.? For example, sales managers might find that know-
ing the total monthly sales suits their purpose more (i.e., is more valuable) than knowing the
number of sales for each sales representative. Providing information to customers can 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 generated
by FedEx and other organizations is being placed on the Internet. In addition, many uni-
versities 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
Video data Moving images or pictures

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—raw facts—has little value beyond its existence. For
example, consider data as pieces of railroad track in a model railroad kit. Each piece of track
has limited 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

Chapter 1 5

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 infor-
mation and prints a boarding pass,
speeding airport check-in times.

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

data

Raw facts, such as an employee
number, total hours worked in a
week, inventory part numbers, or
sales orders.

information

A collection of facts organized in
such a way that they have additional
value beyond the value of the indi-
vidual facts.

e

Types of Data
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|_rigue 1.1 [N

Defining and Organizing
Relationships Among Data
Creates Information

process
A set of logically related tasks
performed to achieve a defined
outcome.

knowledge

The awareness and understanding
of a set of information and ways that
information can be made useful to
support a specific task or reach a
decision.

_rigu 1.2 [N

The Process of Transforming
Data into Information

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 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.

(a)

(b)

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 relevance
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 have calculated 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,
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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.

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 trusted by users. 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.> Market intelligence
might alert you that competitors are about to make a major price cut. The exact details and
timing of the price cut might not be as important as being warned far enough in advance to
plan how to react. On the other hand, accuracy, verifiability, and completeness are critical for
data used in accounting to manage company assets such as cash, inventory, and equipment.

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

e

Characteristics of Valuable
Information
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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
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.

SYSTEM CONCEPTS

system Like information, another central concept of this book is that of a system. A system is a set
A set of elements or components of elements or components that interact to accomplish goals. The elements themselves and
that interact to accomplish goals. the relationships among them determine how the system works. Systems have inputs, pro-

cessing mechanisms, outputs, and feedback (see Figure 1.3). For example, consider an
automatic car wash. Tangible /nputs for the process are a dirty car, water, and various cleaning
ingredients. Time, energy, skill, and knowledge also serve as inputs to the system because
they are needed to operate it. Skill is the ability to successfully operate the liquid sprayer,
foaming brush, and air dryer devices. Knowledge is used to define the steps in the car wash
operation and the order in which the steps are executed.

Feedback

|_rigue 1.3

The processing mechanisms consist of first selecting which cleaning option you want (wash

Components of a System only, wash with wax, wash with wax and hand dry, etc.) and communicating that to the
A system’s four components consist operator of the car wash. A feedback mechanism is your assessment of how clean the car is.
of input, processing, output, and Liquid sprayers shoot clear water, liquid soap, or car wax depending on where your car is in
feedback. the process and which options you selected. The outpur is a clean car. As in all systems,

independent elements or components (the liquid sprayer, foaming brush, and air dryer) in-
teract to create a clean car.

System Performance and Standards

efficiency System performance can be measured in various ways. Efficiency is a measure of what is
A measure of what is produced produced divided by what is consumed. It can range from 0 to 100 percent. For example,
divided by what is consumed. the efficiency of a motor is the energy produced (in terms of work done) divided by the energy
consumed (in terms of electricity or fuel). Some motors have an efficiency of 50 percent or

less because of the energy lost to friction and heat generation.
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Efficiency is a relative term used to compare systems. For example, a hybrid gasoline
engine for an automobile or truck can be more efficient than a traditional gasoline engine
because, for the equivalent amount of energy consumed, the hybrid engine produces more
energy and gets better gas mileage.

Effectiveness is a measure of the extent to which a system achieves its goals. It can be
computed by dividing the goals actually achieved by the total of the stated goals. For example,
a company might want to achieve a net profit of $100 million for the year using a new
information system. Actual profits, however, might only be $85 million for the year. In this
case, the effectiveness is 85 percent (85/100 = 85 percent).

Evaluating system performance also calls for using performance standards. A system
performance standard is a specific objective of the system. For example, a system performance
standard for a marketing campaign might be to have each sales representative sell $100,000
of a certain type of product each year (see Figure 1.4a). A system performance standard for
a manufacturing process might be to provide no more than 1 percent defective parts (see
Figure 1.4b). After standards are established, system performance is measured and compared
with the standard. Variances from the standard are determinants of system performance.
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effectiveness

A measure of the extent to which a
system achieves its goals; it can be
computed by dividing the goals actu-
ally achieved by the total of the
stated goals.

system performance standard
A specific objective of the system.

System Performance Standards
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WHAT IS AN INFORMATION SYSTEM?

_rigue 1.5 [N

The Components of an
Information System

Feedback is critical to the
successful operation of a system.

input
The activity of gathering and captur-
ing raw data.

processing
Converting or transforming data
into useful outputs.

output

Production of useful information,
usually in the form of documents
and reports.

feedback
Output thatis used to make changes
to input or processing activities.

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 objec-
tive (see Figure 1.5). The feedback mechanism is the component that helps organizations
achieve their goals, such as increasing profits or improving customer service.

Feedback

| i

Output

Input Processing

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 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, overtime pay might also be included. Then
deductions—for example, federal and state taxes, contributions to insurance 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.

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. Fortunately, most information
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systems check to make sure that data falls within certain ranges. For number of hours worked,
the range might be from 0 to 100 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 and landfall sites of hurricanes, 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 invest-
ment 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 deter-
mine 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 infor-
mation systems. Of course, today many excellent
computerized information systems follow stock in-
dexes and markets and suggest when large blocks of
stocks should be purchased or sold (called program
trading) to take advantage of market discrepancies.

Computer-Based Information Systems

A computer-based information system (CBIS) is a single set of hardware, software, databases,
telecommunications, people, and procedures thatare 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 often
insures the unusual, including actress Betty Grable’s legs, Rolling Stone Keith Richards’
hands, and a possible appearance of the Lock 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 1.6. 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.
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forecasting
Predicting future events to avoid
problems.

Program trading systems help
traders monitor swift changes in
stock prices and make better deci-
sions for their investors.

(Source: Courtesy of REUTERS/
Allen Fredrickson/Landov.)

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.

technology infrastructure

All the hardware, software,
databases, telecommunications,
people, and procedures that are
configured to collect, manipulate,
store, and process data into
information.
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The Components of a
Computer-Based Information
System.

hardware

Computer equipment used to per-
form input, processing, and output
activities.

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.)

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 1990s-era supercomputers that
occupied a room measuring 10 feet by 40 feet.!® A large IBM computer used by U.S. Liver-
more 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. Computer imagery companies such as 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 sleek shapes of
Mercedes-Benz vehicles. Small, inexpensive computers are also becoming popular. The One
Laptop Per Child (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 printer kiosks, which are located in some shopping malls. After inserting
adisc or memory card from a computer or camera, you can print photos and some documents.
Many special-purpose hardware devices have also been developed. Computerized event data
recorders (EDRs) are now being placed
into vehicles. Like an airplane’s black
box, EDRs record vehicle speed, possible
engine problems, driver performance, and
more. The technology is being used to
document and monitor vehicle operation,
determine the cause of accidents, and in-
vestigate whether truck drivers are taking
required breaks. In one case, an EDR was
used to help convict a driver of vehicular
homicide.
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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 that controls manufacturing tools,
for example, can be used to fabricate parts almost anywhere in the world. For example, Fab
Lab software 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 soft-
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
installed 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.?’

ADOBE CREATIVE s
MASTER coLLEcng'

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 De-
partment 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
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software
The computer programs that govern
the operation of the computer.

Adobe Creative Suite is an example
of sophisticated application
software, and is designed for
producing professional-quality
graphics for the Web, print, and
video.

(Source: Courtesy of Adobe Systems
Incorporated.)

database
An organized collection of facts and
information.

telecommunications

The electronic transmission of
signals for communications, which
enables organizations to carry out
their processes and tasks through
effective computer networks.
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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, consisting of thousands 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.)

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.?® This approach to work,
often called relecommuting, 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 aircraft 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.

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 people 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 of this
book uses podcasts to obtain information on information systems and technology. You can
also record and store TV programs on computers or special viewing devices and watch them
later.3* Often called place shifiing, 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


www.myspace.com
www.facebook.com
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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 commu-
nications are collectively called Web 2.0.%°
The technology used to create the Internet is also being applied within companies and intranet

organizations to create intranets, which allow people in an organization to exchange infor- An internal network based on Web
technologies that allows people

within an organization to exchange
information and work on projects.

mation and work on projects. Companies often use intranets to connect their 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 com-
pany’s intranet. Companies can move all or most of their business activities to an extranet extranet

site for corporate customers. Many people use extranets every day without realizing it—to A network based on Web technolo-
gies that allows selected outsiders,
such as business partners and cus-

. tomers, to access authorized
package, for example, you are using an extranet. resources of a company’s intranet.

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

People

People can be the most important element in most computer-based information systems.
They 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 procedures
the operation, maintenance, and security of the computer. For example, some procedures The strategies, policies, methods,

describe when each program should be run. Others describe who can access facts in the and rules for using a CBIS.

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.

BUSINESS INFORMATION SYSTEMS

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 1.7). For example, some
enterprise resource planning packages process transactions, deliver information, and support
decisions.
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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.

mobile commerce
(m-commerce)

Transactions conducted anywhere,
anytime.
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Figure 1.8 shows a simple overview of the development of important business information
systems discussed in this section.
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Electronic and Mobile Commerce

E-commerce involves any business transaction executed electronically between companies
(business-to-business, or B2B), companies and consumers (business-to-consumer, or B2C),
consumers and other consumers (consumer-to-consumer, or 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 corporations.*® 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
e-commerce transactions annually.’” E-commerce also offers opportunities for small busi-
nesses 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, anytime.
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.



INFORMATION
SYSTEMS @ WORK

Welcome to Mobile Banking

Access to computer-based information systems is becoming
increasingly pervasive; that is, the systems are available anywhere
at anytime. Consider the banking industry. The earliest banks kept
customers” money and valuables in vaults, and each bank dealt
only with its customers' financial needs. Financial data networks
were then created to support an interconnected banking system
that allowed the transfer of funds electronically. Still, customers
needed to visit the bank and speak with a cashier to deposit and
retrieve funds. Next, automatic teller machines (ATMs] extended
the electronic banking system to the customers and provided the
convenience of banking in numerous locations, including out of
town. More recently, banking services have extended to the Inter-
net and Web, where a substantial number of bank transactions
occur today. Because of online banking, ATMs, and direct deposits,
bank customers rarely have to visit the bank.

The latest trend in computer-based information systems
designed for banking is called mobile banking. Mobile banking pro-
vides banking services such as transferring funds, paying bills, and
checking balances from cell phones. While mobile banking is well
established in Japan, much of Europe, and elsewhere, it has been
slow to catch on in the United States. Some analysts believe that
this is due to banks” and wireless carriers’ inability to agree on who
should design and control the software. Others think that U.S. cell
phone users simply aren't interested in the service. A study by For-
rester Research found that only 10 percent of Americans were
interested in mobile banking, while 35 percent already bank online.

Ready or not, mobile banking is coming to U.S. cell phone
users. AT&T, a large telecommmunications company, is now offer-
ing online banking applications in partnership with Wachovia and
other banks. Citibank has designed its own mobile banking soft-
ware that can be downloaded and installed on more than 100
handsets over any carrier's network. A new system called
goDough has been designed by Jack Henry & Associates that deliv-
ers the same services offered at a bank’s Web site from the small
display of a cell phone. Most banks and cell phone service
providers believe that the time for mobile banking in the United
States has arrived and are making moves to set the standard.
Chances are that by the time you read this, your bank will be offer-
ing cell phone banking services.

When considering mobile banking, many customers are con-
cerned about security. Sending private financial data over wireless
networks poses more risk than sending voice and text communica-

tions. Mobile banking systems address these risks with security
measures. Typically, a six-digit PIN is required for accessing
account information. Secondly, mobile banking software does not
store account numbers or PINs on the handset. Lastly, mobile
banking communications is secured with 128-bit encryption so
that it cannot be intercepted and decoded easily.

Mobile banking provides an interesting case study for mobile
computer-based information systems. It illustrates the difficulties
of getting customers to adopt new systems and disproves the
notion that “if you build it, they will come.” Companies must invest
time and resources to make consumers aware of the advantages
and safety of mobile banking. If it catches on, mobile banking will
pave the way for more electronic-wallet cell phone services. Coun-
tries that have a head start in mobile banking have moved on to
use cell phones to pay cashiers in restaurants and stores, pur-
chase items in vending machines, and buy a ride on the bus. Over
the next decade, it is expected that the cell phone will become a
user interface to thousands of different computer-based informa-
tion systems.

Discussion Questions

1. Would you be comfortable using mobile banking for
transferring funds, paying bills, and checking balances?
Why or why not?

2. How might mobile banking attract the attention of
hackers? Are the precautions discussed in this article
enough to keep hackers at bay?

Critical Thinking Questions

1. One of the few services not available through online and
mobile banking is depositing and withdrawing cash. What
would have to change in society to do away with cash all
together?

2. What additional dangers are there for making payments with a
cell phone, that don't exist when making payments with credit
cards? How might they be minimized?

SOURCES: Hamilton, Anita, “Banking Goes Mobile,” 7ime, April 2, 2007,
www. time.com/time/business/article/0,8599,1605781,00.html. Fagan, Mark,
“Next Generation of Mobile Banking Draws Interest,” Ecommerce Times,
November 23, 2007, www.ecommercetimes.com/story/60435.html. Noyes,
Katherine, “Qualcomm Beefs Up Mobile Banking with $210M Firethorn Buy,”
Ecommerce Times, November 14, 2007, www.ecommercetimes.com/story/
60318.html.
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With mobile commerce
(m-commerce), people can use cell
phones to pay for goods and services
anywhere, anytime.

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

E-Commerce Greatly Simplifies
Purchasing

E-commerce offers many advantages for streamlining work activities. Figure 1.9 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
get approval 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 management approval is required, the manager 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.

Obtain
approval of
= requisition

Prepare
requisition

EEEEE————

Purchasing
department I

ACME Inc.

7 That st

Anywhere, USA
01800

Traditional process for placing a purchase order

Vendor
Electronic
purchase order

E-commerce process for placing a purchase order

E-commerce can enhance a company’s stock prices and market value. Today, several
e-commerce firms have teamed up with more traditional brick-and-mortar businesses to draw
from each other’s strengths. For example, e-commerce customers can order products on a
Web site and pick them up at a nearby store.
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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 1.10).

E-BUSINESS

| Management I

Customers
E-commerce

Organization I
and its partners I

Suppliers I
E-procurement I

Enterprise Systems: Transaction Processing Systems and
Enterprise Resource Planning

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 1.11). 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
system produces 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 au-
tomobile companies, for example, use their TPSs to buy billions of dollars of needed parts
each year through Internet sites. Because these systems handle and process daily business
exchanges, or transactions, they are all classified as TPSs.

Hours I
worked I

Payroll I
transaction

processing I

Payroll
checks

Pay I

rate
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electronic business
(e-business)

Using information systems and the
Internet to perform all business-
related tasks and functions.

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.

transaction processing system
(TPS)

An organized collection of people,
procedures, software, databases,
and devices used to record
completed business transactions.
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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).
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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.

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 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 multisite, global organization. An ERP system can
replace many applications with one unified set of programs, making the system easier to use
and more effective.

Although the scope of an ERP system might vary from company to company, most ERP
systems provide integrated software to support manufacturing and finance. In such an en-
vironment, a forecast is prepared that estimates customer demand for several weeks. The ERP
system checks what is already available in finished product inventory to meet the projected
demand. Manufacturing must then produce inventory to eliminate any shortfalls. In devel-
oping the production schedule, the ERP system checks the raw materials and packing
materials inventories and determines what needs to be ordered to meet the schedule. Most
ERP systems also have a purchasing subsystem that orders the needed items. In addition to
these core business processes, some ERP systems can support functions such as customer
service, human resources, sales, and distribution. The primary benefits of implementing an

ERP system include easing adoption of improved work processes and increasing access to
timely data for decision making.
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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.



ETHICAL AND
SOCIETAL ISSUES

Green Data Centers

Midsized 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 $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. Unfortu-
nately, 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 elec-
tricity required to run data centers worldwide doubled between
2000 and 2005. This trend is expected to continue; one report esti-
mates that by 2010, the world will require at least 10 new 1,000
megawatt power plants to support the increased demands 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 U.S. Environ-
mental Protection Agency ([EPA] to analyze the effect of data cen-
ters on the environment. The U.S. federal government has plans to
consolidate its own many data centers into smaller, more efficient
facilities. The United Kingdom is evaluating its data centers and
moving to greener technologies and techniques to comply with
new environmental policies and laws passed in the United King-
dom and the European Union.

The report from the EPA projects that data center power con-
sumption 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.

Manufacturers are working on new technologies to minimize
power consumption in servers. One company is 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 cen-
ters. 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 Cen-
ter Study Looks at Global Trends,” 7op Tech News, December 14, 2007,
www.toptechnews.com/story.xhtml?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 cen-
ter energy usage,” Computerworld, December 22, 2006,
www.computerworld.com/action/article.do?
command=viewArticleBasic&articleld=2006698. 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=2012963. 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=9047478.
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management information
system (MIS)

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

| rigure 11> [N

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.

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 1.12). Producing a report outlining inventory that should be ordered is an example.

Marketing Manufacturing
management management
information information
system \ I system
database
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.”

In addition to assisting in all aspects of problem-specific decision making, a DSS can
support customers by rapidly responding to their phone and e-mail inquiries. A DSS goes
beyond a traditional MIS by providing immediate assistance in solving problems. Many of
these problems are unique and complex, and key information is often difficult to obtain. For
instance, an auto manufacturer might try to determine the best location to build a new
manufacturing facility. Traditional MISs are seldom used to solve these types of problems;
a DSS can help by suggesting alternatives and assisting in final decision making.

Decision support systems are used when the problem is complex and the information
needed to determine appropriate action is difficult to obtain and use. Consequently, 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.



An Introduction to Information Systems Chapter 1 23

E32 Microzoft Excel - 0il Field Development. xls Decisi . id decisi
g ecisioneerin roviaes decision
J File Edt Yiew Insert Format Tools Data Window Cel Run CBTools Help _|ﬁ'|5| ‘ gp lled C !
support software calle rysta
DEReR¥|sbRI - Rz stli|BH™ -0. pport ety
. Ball, which helps businesspeople of
JL‘ %3"""“ EJ@ L ? L L ‘|>F« Vi e A E| B | ‘?| all types assess risks and make
hd =
7 T e R e e R e e e e e e forecasts. Shown here is the
- ey . .
| 1 | Qil Field Development = Sensitivity Chart (O[] Standard Edition being used for oil
jwr jabie: Target Forecast: NPY field development.
Lo e

% ;TD"F sTane 88.4% - (Source: Crystal Ball screenshot
| 5 |Recovery [ t fact 8.2% isi i
[ 6| Tme o pitea tscount et , courtesy of Decisioneering, Inc.)

7| wellrate ‘wiel rate 27%
| & [wellsto il Recovery 0.5%

4| Minimum rate -
|10 | Discount factor ¢ el cost 02

11 | well cost . g . E
| 12 | Faciity size 250,00 mbd © Forecast: NPV _olx)
| 13 | Dilmargin Edit Preferences Wiew Run Help

14 | Flateau ends at 65,0 % of rez - i
|45 | Flatean rateis 1005 i e 1,000 Trials Frequency Chart 6 Outliers
| 5 | 034 -
| 17 | Catowtated vatoes
| 18 | Feserves 63000 mmbbls 172/=70 RN R [ | U L 255
| 18 | Max plateau rate 17260 mbd 2 -
| 20 | Plateau rate 17260 mbd == =
| 21 | Build up produstion 6300 mmbbls Sensit P Rty 11111511 1 e autuiateiiatataetal R
| 22 | Fiateau produstion B4650 mmbblz i a
| 23 | Plateau ends at 750 years e
|24 | Decine fantor 2692 g 0081 - R R R A < - - - - - - - rB5 @
| 25 | Production life 18.08 years

25 rrTEr—— erT— o 000 - ks & 0

-200.00 2500 250.00 475.00 700.00

- DIGI].I]I] Certainty 9].3I] % 4 |+Infinity
5

4[4 [» (1]}l Field / KN) T ﬂjﬂ
Ready | e e [ oo st el

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 1.13). 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.
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artificial intelligence (Al)

Afield in which 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.)

In addition to DSSs for managers, other systems use the same approach to support groups
and executives. A group support system includes the DSS elements just described as well as
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 planning, top-level organizing and staffing,
strategic control, and crisis management.

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, procedures,
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 trans-
portation 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 1.14). 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

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 com-
puters to recognize and act on patterns or trends. Some successful stock, options, and futures
traders use neural networks to spot trends and improve the profitability of their investments.
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Expert Systems

Expert systems give the computer the ability to make suggestions and function like an expert
in a particular field, helping enhance the performance of the novice user. 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 investment strategy.
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 adults 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
becomes fully immersed in an artificial, computer-generated 3-D 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
3-D 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
simulation to help design and build its Dreamliner 787.4 According to Kevin Fowler,
Boeing’s 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 3-D models from Dassault
Systems to design and manufacture 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 campaign, 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 1.15), 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,.

The Major Elements of Artificial
Intelligence

expert system

A system that gives a computer the
ability to make suggestions and
function like an expert in a particu-
lar 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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Boeing used virtual reality and
computer simulation when
designing and building its
Dreamliner 787 aircraft.

(Source: 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 aresult, the viewer can look
around and walk through the
surrounding virtual environment.

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

SYSTEMS DEVELOPMENT

systems development
The activity of creating or modifying
business systems.

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, having knowledge of
the effective use of information systems will be critical for managers both now and in the
long term. Now, let’s examine how information systems are created.

Systems development is the activity of creating or modifying business systems. Systems de-
velopment projects can range from small to very large and are conducted 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 develop-
ment 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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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.”” 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 1.16). 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
and review, discussed next, the project must have the complete support of top-level managers
and focus on developing systems that achieve business goals.
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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,
assembling them, and putting the new system into operation. The purpose of systems main-
tenance 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,
implementation, maintenance, and review functions.

INFORMATION SYSTEMS IN SOCIETY, BUSINESS,
AND INDUSTRY

Information systems have been developed to meet the needs of all types of organizations and
people. The speed and widespread use of information systems, however, opens users to a
variety of threats from unethical people. Computer criminals and terrorists, for example, have
used the Internet to steal millions of dollars or promote terrorism and violence.’! Some
organizations are using information systems to prevent or thwart such attacks. Because of the
tragic shooting deaths at Virginia Tech in the spring of 2007, for example, some universities
are developing security alert systems that allow the school to send text messages to students’
cell phones in case of an emergency.’? Students can also send text messages to the university
if they see or encounter a problem or an emergency.

Security, Privacy, and Ethical Issues in Information
Systems and the Internet

Although information systems can provide enormous benefits, they do have drawbacks. Some
drawbacks are minor, such as always being connected at work and to your boss through the
Internet, minimizing free time.>* Others can be more severe, where people’s personal data,
including Social Security and credit card numbers, can be lost or stolen, resulting in credit
card fraud and ruined credit.’ The U.S. Secret Service arrested a man in Turkey who may
have been responsible for tens of millions of dollars of fraud from identity theft by stealing
tens of thousands of credit and debit card numbers.>®> The Federal Trade Commission (FTC)
reported that 25 percent of identity theft victims from this individual resulted in credit card
fraud, 16 percent encountered phone or utility theft, another 16 percent had bank fraud
committed against them, and 14 percent had employee-related fraud committed using iden-
tity theft. In the United States, it has been estimated that about 150 million computer records
have been stolen or exposed to fraud.”® According or a Forrester Research report, this type
of data loss has cost companies from about $90 to $300 per lost record. Some companies
have spent millions of dollars to investigate and counteract stolen computer records.
Computer-related mistakes and waste are also a concern. In Japan, a financial services
firm had trading losses of $335 mil-
lion due to a typing mistake in en-
tering a trade. Another computer
mistake stranded hundreds of United
Airline flights.’” Similar computer-
related errors have caused airline de-
lays or cancellations with other air-
lines around the world.’® Unwanted
e-mail, called “spam,” can be a huge
waste of people’s time.’* Many indi-
viduals and organizations are trying
to find better ways to block spam.

Most computer monitors are now
manufactured and sold with an En-
ergy Starrating, including many Dell
monitors, such as the UltraSharp
19-inch flat panel LCD monitor.

(Source: © 2008 Dell. Inc. All rights
reserved.)
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Some computers that burn a large amount of energy are wasteful. One survey reported
that almost half of European computer managers were concerned about power consumption
and computer-related waste.®® Thirty-three percent of American computer managers were
concerned about power consumption and waste. Some experts believe that computers
waste up to half of the energy they consume and account for about two percent of worldwide
energy usage.®!

Theft of proprietary
information The Cost and Cause of

Denial of service Computer Attacks

(Source: Data from Riva Richmond,
“How to Find Your Weak Spots,” 7he

Insider abuse of Wall Street Journal, September 29,
Internet access

Virus

2003, p. R3.)
Financial fraud
Laptop theft
Sabotage
System penetration
Active wiretap
Telecommunications fraud
Unauthorized access by
insiders
Telecommunications
eavesdropping
0 10 20 30 40 50 60 70 80 90 100
CoSsT
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Increasingly, the legal and ethical use of systems has been highlighted in the news. Music
publishers and other companies, for example, have sued YouTube, the popular video-sharing
Web site, for copyright violations.®> The suit claims that YouTube has illegally posted copy-
righted material and video content. Echical issues concern what is generally considered right
or wrong. Some IS professionals believe that computers may create new opportunities for
unethical behavior. For example, a faculty member of a medical school falsified computerized
research results to get a promotion—and a higher salary. In another case, a company was
charged with using a human resource information system to time employee layoffs and firings
to avoid paying pensions. More and more, the Internet is associated with unethical behavior.
Unethical investors have placed false rumors or N — _
incorrect information about a company on the In- a Antitvn ilrlus 2008 Norton AntiVirus is a popular virus-
. . . . g detection program.
ternetand tried to influence its stock price to make ] with Antispyware
(Source: Courtesy of Norton by

money.

To protect against threats to your privacy and
data, you can install security and control measures.
For example, many software products can detect
and remove viruses and spam from computer sys-

Symantec.)

WOOE SOAAUY

tems. Barclays, an international bank, is using
handheld identity authorization devices to prevent
bank fraud.®® The new devices will help eliminate
the problem of stolen identification numbers and
passwords.

You can install firewalls (software and hardware that protect a computer system or net-
work from outside attacks) to avoid viruses and prevent unauthorized people from gaining
access to your computer system. You can also use identification numbers and passwords.
Some security experts propose installing Web cameras and hiring “citizen spotters” to
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The TMP Island allows you to
conduct a job interview in the virtual
world.

(Source: Courtesy of TMP
Worldwide Advertising &
Communications, LLC.)

computer literacy

Knowledge of computer systems
and equipment and the ways they
function; it stresses equipment and
devices (hardware), programs and
instructions (software), databases,
and telecommunications.

information systems literacy
Knowledge of how data and infor-
mation are used by individuals,
groups, and organizations.

monitor the Webcams. In response to possible abuses, a number of laws have been passed
to protect people from invasion of their privacy, including The Privacy Act, enacted in
the 1970s.

Use of information systems also raises work concerns, including job loss through increased
efficiency and some potential health problems from making repetitive motions.
Ergonomics, the study of designing and positioning workplace equipment, can help you avoid
health-related problems of using computer systems.

Computer and Information Systems Literacy

Whatever your college major or career path, understanding computers and information sys-
tems will help you cope, adapt, and prosper in this challenging environment. Some colleges
are requiring a certain level of computer and information systems literacy before students are
admitted or accepted into the college.®* The University of Chicago’s School of Business, for
example, requires entering students be able to use Microsoft Office PowerPoint, a presenta-
tion and graphics program. While at school, you might connect with friends and other
students using a social networking Internet site, such as MySpace (www.myspace.com) or
FaceBook (www.facebook.com).®> When you graduate, you might find yourself interviewing
for a job using the TMP Island in Second Life (www.second.life.com). The TMP Island in
Second Life is a site where job candidates and corporate recruiters can meet and conduct a
virtual job interview.

A knowledge of information systems will help you make a significant contribution on
the job. It will also help you advance in your chosen career or field. Managers are expected
to identify opportunities to implement information systems to improve their business. They
are also expected to lead IS projects in their areas of expertise. To meet these personal and
organizational goals, you must acquire both computer literacy and information systems
literacy. Computer literacy is a knowledge of computer systems and equipment and the ways
they function. It stresses equipment and devices (hardware), programs and instructions
(software), databases, and telecommunications.

Information systems literacy goes beyond knowing the fundamentals of computer systems
and equipment. Information systems literacy is the knowledge of how data and information
are used by individuals, groups, and organizations. It includes knowledge of computer tech-
nology and the broader range of information systems. Most important, however, it encom-
passes how and why this technology is applied in business. Knowing about various types of
hardware and software is an example of computer literacy. Knowing how to use hardware
and software to increase profits, cut costs, improve productivity, and increase customer
satisfaction is an example of information systems literacy. Information systems literacy can
involve recognizing how and why people (managers, employees, stockholders, and others)
use information systems; being familiar with organizations, decision-making approaches,
management levels, and information needs; and understanding how organizations can use


www.myspace.com
www.facebook.com
www.second.life.com
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computers and information systems to achieve their goals. Knowing how to deploy transac-
tion processing, management information, decision support, and special-purpose systems to
help an organization achieve its goals is a key aspect of information systems literacy.

Information Systems in the Functional Areas of Business

Information systems are used in all functional areas and operating divisions of business. In
finance and accounting, information systems forecast revenues and business activity, deter-
mine the best sources and uses of funds, manage cash and other financial resources, analyze
investments, and perform audits to make sure that the organization is financially sound and
that all financial reports and documents are accurate. Sales and marketing use information
systems to develop new goods and services (product analysis), select the best location for
production and distribution facilities (place or site analysis), determine the best advertising
and sales approaches (promotion analysis), and set product prices to get the highest total
revenues (price analysis). In manufacturing, information systems process customer orders,
develop production schedules, control inventory levels, and monitor product quality. In
addition, information systems help to design products (computer-assisted design, or CAD),
manufacture items (computer-assisted manufacturing, or CAM), and integrate machines or
pieces of equipment (computer-integrated manufacturing, or CIM). Human resource manage-
ment uses information systems to screen applicants, administer performance tests to em-
ployees, monitor employee productivity, and more. Legal information systems analyze product
liability and warranties and help to develop important legal documents and reports.

Information Systems in Industry

In addition to being used in every department in a company, information systems are used
in almost every industry or field in business. The airline industry develops Internet auction
sites to offer discount fares and increase revenue. [nvestment firms use information systems
to analyze stocks, bonds, options, the futures market, and other financial instruments,
and provide improved services to their customers. Banks use information systems to help
make sound loans and good investments as well as to provide online check payment for
account holders. The zransportation industry uses information systems to schedule trucks and
trains to deliver goods and services at the lowest cost. Publishing companies use information
systems to analyze markets and to develop and publish newspapers, magazines, and books.
Healthcare organizations use information systems to diagnose illnesses, plan medical treat-
ment, track patient records, and bill patients. Health maintenance organizations (HMOs)
use Web technology to access patients’ insurance eligibility and other information stored in
databases to cut patient costs. Retail companies are using the Web to take orders and provide
customer service support. Retail companies also use information systems to help market
products and services, manage inventory levels, control the supply chain, and forecast de-
mand. Power management and wutility companies use information systems to monitor and
control power generation and usage. Professional services firms employ information systems

Festo, a global manufacturer of
components and controls for
industrial automation, uses a CAD
system when developing its
products.

(Source: Courtesy of Festo AG &
Co. KG.)
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to improve the speed and quality of services they provide to customers. Management con-
sulting firms use intranets and extranets to offer information on products, services, skill levels,
and past engagements to their consultants. These industries are discussed in more detail as
we continue through the book.

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 significant impact on organizations and their infor-
mation systems. In his book, 7he World Is Flat, Thomas Friedman describes three eras of
globalization® (see Table 1.4). According to Friedman, we have progressed from the glob-
alization 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 Internet 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 pa-
tient’s medical condition, fix a broken computer, and many other tasks.

Eras of Globalization 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

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.

e 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.
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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, through networks, through the Internet, or by
other electronic means. Software, music, books, manuals, 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 intellectual property, trade secrets, and copyrighted materials, and
counterfeiting products and services.

State, regional, and national laws. Each 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.
Additional trade agreements include the Australia-United States Free Trade Agreement
(AUSFTA), signed into law in 2005, and the Korean-United States Free Trade
Agreement (KORUS-FTA), signed into law in 2007.® Free trade agreements have been
established 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.®”

Chapter 1
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SUMMARY

Principle

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

Information systems are used in almost every imaginable
career area. Regardless of your college major or chosen
career, you will find that information systems are indispens-
able tools to help you achieve your career goals. Learning
aboutinformation systems can help you getyour first job, earn
promotions, and advance your career.

Data consists of raw facts; information is data trans-
formed into a meaningful form. The process of defining rela-
tionships 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 valu-
able, information must have several characteristics: It should
be accurate, complete, economical to produce, flexible, reli-
able, relevant, simple to understand, timely, verifiable, acces-
sible, and secure. The value of information is directly linked
to how it helps people achieve their organization’s goals.

Principle

Computers and information systems are constantly
making it possible for organizations to improve the
way they conduct business.

A system is a set of elements that interact to accomplish a
goal or set of objectives. The components of a system include
inputs, processing mechanisms, and outputs. A system uses
feedback to monitor and control its operation to make sure
that it continues to meet its goals and objectives.

System performance is measured by its efficiency and
effectiveness. Efficiency is a measure of what is produced
divided by what is co