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  Information Systems: 
An Overview

     This chapter starts with an overview of common uses 
for computers and information systems, explains the 
difference between computer literacy and information 
literacy, and then reviews transaction-processing 
systems as one of the earliest applications of 
information systems. Next, the chapter discusses the 
components of a management information system 
(MIS), including data, databases, processes, and 
information, and then delves into how information 
systems relate to information technologies. This 
chapter also covers the roles and applications of 
information systems and explains the Five Forces 

          1 

             Organizations use 
computers and 
information systems 
to reduce costs and 
gain a competitive 
advantage in the 
marketplace.
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                            PART  1 

                        LEARNING OUTCOMES
     After studying this chapter, you should be able to: 

    1-1  Discuss common applications of computers and information systems.

    1-2  Explain the differences between computer literacy and information literacy.

    1-3  Define transaction-processing systems.

    1-4  Define management information systems.

    1-5  Describe the four major components of an information system.

    1-6  Discuss the differences between data and information.

1-7  Explain the importance and applications of information systems in functional areas 
of a business.

    1-8  Discuss how information technologies are used to gain a competitive advantage.

    1-9  Explain the Five Forces Model and strategies for gaining a competitive advantage.

    1-10  Review the IT job market.

    1-11  Summarize the future outlook of information systems.

After you finish 
this chapter, 

go to PAGE 19 
for the STUDY 

TOOLS
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           1-1         COMPUTERS AND INFORMATION SYSTEMS IN DAILY LIFE
   Organizations use computers and information systems 
to reduce costs and gain a competitive advantage in the 
marketplace. Throughout this book, you will study many 
information system applications. For now, you will look 
at some common applications used in daily life.

  Computers and information systems are all around 
you. As a student, you use computers and office suite 
software and might take online classes. Computers are 
often used to grade your exam answers and generate 
detailed reports comparing the performance of each 

student in your class. Computers and information sys-
tems also calculate grades and GPAs and can deliver this 
information to you.

  Computers and information systems are commonly 
used in grocery and retail stores as well. For example, a 
point-of-sale (POS) system speeds up service by read-
ing the universal product codes (UPCs) on items in your 
shopping cart (see   Exhibit 1.1  ). This same system also 
manages store inventory, and some information systems 
can even reorder stock automatically. Banks, too, use 

Model used to develop strategies for gaining a competitive advantage. 
Finally, the chapter reviews the IT job market and touches on the future 
of information systems.
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desktop in seconds. The Internet 
is also used for social purposes. 
With social networking sites—such 
as Facebook, Twitter, Google+, 
LinkedIn, and Foursquare—you 
can connect with friends, family, 
and colleagues online and meet 
people with similar interests and 
hobbies. Twitter ( www.twitter.com ), 
for example, is a social networking 
and short-message service. Users 
can send and receive brief text 
updates, called tweets. These posts 
are displayed on one’s profile page, 
and other users can sign up to have 
them delivered to their in-boxes. As 
an example, the author of this text-
book sends daily tweets that consist 
of links to current articles about 
information systems applications, 
new developments, breaking news, 
IT jobs, and case examples. You 
can read these tweets in Twitter, 
Facebook, or LinkedIn.

  Organizations also use social networking sites to give 
customers up-to-date information and how-to support 
via videos. These sites can reduce organizations’ costs by 
providing an inexpensive medium for targeting a large 
customer base.

computers and information systems for generating your 
monthly statement, running ATM machines, and for 
many other banking activities.

    Many workers are now telecommuters who per-
form their jobs at home, and others often use their 
PDAs (personal digital assistants) to conduct 
business while on the go. The most com-
mon PDA is a smartphone (such as an 
iPhone, Galaxy, Droid, or a Blackberry). A 
typical PDA includes a calendar, address 
book, and task-listing programs; more 
advanced PDAs often allow for wireless 
connection to the Internet and have built-
in MP3 players. Smartphones are mobile 
phones with advanced capabilities, much 
like a mini PC. They include e-mail and 
Web-browsing features, and most have 
a built-in keyboard or an external USB 
keyboard (see   Exhibit 1.2  ). Increasingly, 
tablet computers, such as iPads, are being 
used as PDAs. These tablets come with 
apps (small programs) for common appli-
cations, and they can improve the user’s 
efficiency.

   The Internet is used for all kinds of 
activities, from shopping to learning to 
working. Search engines and broadband 
communication bring information to your 

  Exhibit  1.2 
   Examples of smartphones
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  Exhibit  1.1 
   A point-of-sale system
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  In addition, people use video-sharing sites to watch 
news, sporting events, and entertainment videos. One 
of the most popular sites is YouTube ( www.youtube.
com ). You can upload and share video clips via Web sites, 
mobile devices, blogs, and e-mail. Users upload most of 
the  content on YouTube, although media corporations 
such as CBS, BBC, Sony Music Group, the Sundance 
Channel, and others also 
provide content. Anyone can 
watch videos on YouTube, 
but you must register to 
upload videos. (This book has 
a YouTube channel on which 
you can watch many practical 
videos related to informa-
tion systems.) Businesses are 
increasingly using YouTube 
to promote their products 
and services. See the informa-
tion box above, which high-
lights a few such companies.

    So what do all these 
examples mean to you? 
Computers and informa-
tion technology will help the 
knowledge workers of the 

  A New Era of Marketing: YouTube
             Companies use newspapers, magazines, TV shows, and search engines to promote their products, services, and 
brands. YouTube is a popular video-sharing service that can be used as a marketing tool. The videos on YouTube are 
very well indexed and organized. They are categorized and sorted by “channels.” The channels range from film and 
animation to sports, short movies, and video blogging. Individual YouTube users have used this marketing tool to 
share videos and stories. One of the popular applications is watching how-to videos for repairing cars, home appli-
ances, and so forth. Corporations can also take advantage of this popular platform. YouTube represents a great 
opportunity for marketers to reach consumers who are searching for information about a brand or related products 
and services. It can also be used as a direct marketing tool. The following are examples of corporations that are using 
YouTube to promote their products and services:

   Quiksilver —This manufacturer of apparel and accessories, including the Roxy brand, frequently posts new videos of 
its products, continually renewing its Web presence.

Ford Models —Since 2006, it has uploaded over 554 videos promoting its brand.

University of Phoenix Online —This site has hundreds of video testimonials, reviews, and documentaries that pro-
mote the university’s degree programs.

The Home Depot —Here you will find free content, including practical knowledge and money-saving tips for home 
improvements.

Nikefootball —Nike maintains several distinct YouTube channels that cater to specific audiences. Consumers can find 
content that is relevant to their needs without having to sift through everything. 1                                       , 2                                                   
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future perform more effectively and productively, no 
matter what profession they choose. In addition, these 
workers will be able to connect to the rest of the world to 
share information, knowledge, videos, ideas, and almost 
anything else that can be digitized. Throughout this 
book, these opportunities, as well as the power of com-
puters and information systems, are explored.
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The information box below describes one of the poten-
tial challenges.

          1-2         COMPUTER LITERACY AND 
INFORMATION LITERACY

   In the 21st century, knowledge workers need two types of 
knowledge to be competitive in the workplace: computer 
literacy and information literacy.   Computer literacy      is 
skill in using productivity software, such as word proces-
sors, spreadsheets, database management systems, and 
presentation software, as well as having a basic knowl-
edge of hardware and software, the Internet, and collab-
oration tools and technologies.   Information literacy     , 
on the other hand, is understanding the role of infor-
mation in generating and using business intelligence. 

   As you read, keep in mind that the terms  infor-
mation systems  and  information technologies  are used 
interchangeably. Information systems are broader in 
scope than information technologies, but the two over-
lap in many areas. Both are used to help organizations be 
more competitive and to improve their overall efficiency 
and effectiveness. Information technologies offer many 
advantages for improving decision making but involve 
some challenges, too, such as security and privacy issues. 

                             Computers and information technology 

will help the knowledge workers of the 

future perform more effectively 

and productively, no matter what 

profession they choose. 

  Social Networking and the Vulnerability 
of Personal Information
             The popularity of social networking sites such as Facebook, Twitter, Google+, and Foursquare is on the rise. As of 
March 31, 2013, Facebook had more than 1.11 billion registered users, and the number is increasing on a daily basis. 3                                        
But so is the potential risk. According to an InfoWorld study published on May 4, 2010, over half of all users of social 
networks in this country are putting themselves at risk by posting information that could be misused by cybercrimi-
nals. Many social networkers post their full birth dates, their home addresses, photos of themselves and their families, 
and the times when they will be away from home. This information could be used by cybercriminals for malicious 
purposes. According to the report, 9 percent of the 2,000 people who participated in the study had experienced 
some kind of computer-related trouble, such as malware infections, scams, identity theft, or harassment. To reduce 
risk and improve the privacy of your personal information, the study offers several tips  4 :                                             

•     Always use the privacy controls offered by the social networking sites.

•     Use long passwords (8 characters or longer) that mix uppercase and lowercase letters with numbers and symbols.

•     Do not post a phone number or a full address.

•     Do not post children’s names, even in photo tags or captions.

•     Do not be specific when posting information about vacations or business trips.   

  Computer literacy   is skill in using productivity software, such 
as word processors, spreadsheets, database management systems, 
and presentation software, as well as having a basic knowledge of 
hardware and software, the Internet, and collaboration tools and 
technologies.  

 Information literacy   is understanding the role of information 
in generating and using business intelligence. 
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  The hardware components, which are discussed 
in more detail in   Chapter 2  , include input, output, and 
memory devices and vary depending on the applica-
tion and the organization. MIS software, also covered in 
  Chapter 2  , can include commercial programs, software 
developed in-house, or both. The application or organi-
zation determines the type of software used. Processes 
are usually methods for performing a task in an MIS 
application. The human element includes users, pro-
grammers, systems analysts, and other technical person-
nel. This book emphasizes users of MISs.

  In designing an MIS, the first task is to clearly define 
the system’s objectives. Second, data must be collected 
and analyzed. Finally, information must be provided in a 
useful format for decision-making purposes.

  Many MIS applications are used in both the private 
and public sectors. For example, an MIS for inventory 
control provides data (such as how much of each prod-
uct is on hand), what items have been ordered, and 
what items are back-ordered. Another MIS might fore-
cast sales volume for the next fiscal period. This type 
of system uses recent historical data and mathemati-
cal or statistical models to generate the most accurate 
forecast, and sales managers can use this information 
for planning purposes. In the public sector, an MIS for 
a police department, for example, could provide infor-
mation such as crime statistics, crime forecasts, and 
allocation of police units. Management can exam-
ine these statistics to spot increases and decreases in 
crime rates or types of crimes and analyze this data 
to determine future deployment of law enforcement 
personnel.

  As you will see in this book, many organizations use 
information systems to gain a competitive advantage. 
The information box on Domino’s Pizza describes one 
example of this. ( Note : MISs are often referred to as just 
 information systems , and these terms are used inter-
changeably in this book.)

  Business intelligence (BI)      is more than just informa-
tion. It provides historical, current, and predictive views 
of business operations and environments and gives orga-
nizations a competitive advantage in the marketplace. 
(BI is discussed in more detail in   Chapter 3  .) To sum-
marize, knowledge workers should know the following:

•       Internal and external sources of data

•     How data is collected

•     Why data is collected

•     What type of data should be collected

•     How data is converted to information and eventually 
to business intelligence

•     How data should be indexed and updated

•     How data and information should be used to gain a 
competitive advantage

           1-3         THE BEGINNING: 
TRANSACTION-PROCESSING 
SYSTEMS

   For the past 60 years,   transaction-processing sys-
tems (TPSs)      have been applied to structured tasks such 
as record keeping, simple clerical operations, and inven-
tory control. Payroll, for example, was one of the first 
applications to be automated. TPSs focus on data collec-
tion and processing, and they have provided enormous 
reductions in costs.

  Computers are most beneficial in transaction-pro-
cessing operations. These operations are repetitive, such 
as printing numerous checks, or involve enormous vol-
umes of data, such as inventory control in a multinational 
textile company. When these systems are automated, 
human involvement is minimal. For example, in an auto-
mated payroll system, there is little need for manage-
rial judgment in the task of printing and sending checks, 
which reduces personnel costs.

         1-4         MANAGEMENT 
INFORMATION SYSTEMS

   A   management information system (MIS)      is an 
organized integration of hardware and software technol-
ogies, data, processes, and human elements designed to 
produce timely, integrated, relevant, accurate, and use-
ful information for decision-making purposes.

  Business intelligence (BI)   provides historical, current, 
and predictive views of business operations and environments and 
gives organizations a competitive advantage in the marketplace.  

  Transaction-processing systems (TPSs)   focus on 
data collection and processing; the major reason for using them is 
cost reduction.  

 A  management information system (MIS)   is an 
 organized integration of hardware and software technologies, 
data, processes, and human elements designed to produce timely, 
integrated, relevant, accurate, and useful information for decision-
making purposes.  
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          1-5         MAJOR COMPONENTS OF AN 
INFORMATION SYSTEM

   In addition to hardware, software, and human elements, 
an information system includes four major components, 
which are discussed in the following sections: data, a 
database, a process, and information (see   Exhibit 1.3  ). 7                                                

      1-5a      Data
   The   data      component of an information system is consid-
ered the input to the system. The information that users 
need affects the type of data that is collected and used. 
Generally, there are two sources of data: external and 
internal. An information system should collect data from 
both sources, although organizational objectives and the 
type of application also determine what sources to use. 
Internal data includes sales records, personnel records, 
and so forth. The following list shows some examples of 
external data sources:

•      Customers, competitors, and suppliers

•     Government agencies and financial institutions

•     Labor and population statistics

•     Economic conditions

  Information Technologies at Domino's Pizza
             In 1960, Domino's Pizza opened its first store. Today, there are nearly 11,000 stores, half of them outside the United 
States. In 2007, Domino’s started online and mobile ordering. Today, customers can order online at  www.dominos
.com  or they can use apps for the iPhone, Android, or Kindle Fire. 5                                        This allows them to customize their pizzas with 
any combination of ingredients, enhancing their sense of participation while also saving Domino’s the labor costs 
associated with phone orders. After placing the order, the customer can track it all the way to when it is sent out for 
delivery, keeping an eye on an estimated delivery time.

  In 2012, for the first time, Domino’s surpassed $1 billion in annual sales through its Web site, proving that 
 electronic sales will continue to play a large role in the company’s success. 6                                       

  At Domino’s, online ordering seamlessly accomplishes multiple objectives without the customer even taking 
notice. First, it creates the feeling among customers that they are an active part of the pizza-making process. Second, 
it results in greater efficiency at the various stores because employees do not have to spend as much time taking 
orders. They merely need to prepare the orders, which appear in an instant order queue, with all the customers’ 
specifications.

  Domino’s now has the ability to store its online orders in its database. This data can then be used for many purposes, 
including target marketing and deciding which pizzas to offer in the future. The company is also actively using social 
media, including Facebook and Twitter, to promote its products and gather customers’ opinions. 

  Exhibit  1.3 
   Major components of an information system

Data Database Process Information
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  Data   consists of raw facts and is a component of an 
information system.  

    Typically, data has a time orientation, too. For 
example, past data is collected for performance reports, 
and current data is collected for operational reports. 
In addition, future data is predicted for budgets or 
cash flow reports. Data can also be collected in differ-
ent forms, such as aggregated (e.g., subtotals for cat-
egories of information) or disaggregated (e.g., itemized 
lists). An organization might want disaggregated data 
to analyze sales by product, territory, or salesperson. 
Aggregated data can be useful for reporting overall per-
formance during a particular sales quarter, for example, 
but it limits the ability of decision makers to focus on 
specific factors.

   If an organization has defined its strategic goals, 
objectives, and critical success factors, then structur-
ing the data component to define what type of data is 
collected and in what form is usually easy. On the other 
hand, if there are conflicting goals and objectives or the 
company is not aware of critical success factors, many 
problems in data collection can occur, which affects an 
information system’s reliability and effectiveness.

8 PART ONE:  Fundamentals of Information Systems

Copyright 2015 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



      1-5b      Database
   A   database     , the heart of an information system, is a 
collection of all relevant data organized in a series of 
 integrated files. (You learn more about databases in 
  Chapter 3  .) A comprehensive database is essential for the 
success of any information system. To create, organize, 
and manage databases, a database management system 
(DBMS) is used, such as Microsoft Access or FileMaker 
Pro for home or small-office use. In a large organization, 
a DBMS such as Oracle or IBM DB2 might be used.

   Databases are also important for reducing person-
nel time needed to gather, process, and interpret data 
manually. With a computerized database and a DBMS, 
data can be treated as a common resource that is easy to 
access and use.

      1-5c      Process
   The purpose of an information system’s   process      com-
ponent is generating the most useful type of information 
for making decisions. This component generally includes 
transaction-processing reports and models for decision 
analysis that can be built into the system or accessed 
from external sources.

  An information system can include a wide range of 
models to support all levels of decision making. Users 
should be able to query an information system and gen-
erate a variety of reports. In addition, an information 
system should be able to grow with the organization so 
users can redefine and restructure models and incorpo-
rate new information into their analyses.

      1-5d      Information
   Although they might seem the same, data and informa-
tion are different. Data consists of raw facts and by itself 
is difficult to use for making decisions.   Information     —
the output of an information system—consists of facts 
that have been analyzed by the process component and 
are therefore more useful to the MIS user. For example, 

XYZ Company’s total sales last month were $5,000,000. 
This number is data, because it does not tell you how 
the company performed. Did it meet the sales goal? Did 
sales increase or decrease from the previous month? 
How did the company perform against its top competi-
tors? These questions and more can be answered by the 
information that an information system provides.

  The quality of information is determined by its use-
fulness to users, and its usefulness determines the suc-
cess of an information system. Information is useful if it 
enables decision makers to make the right decision in a 
timely manner. To be useful, information must have the 
following qualities:

•     Timeliness 

•    Integration with other data and information

•     Consistency and accuracy

•     Relevance   

 If information lacks any of these qualities, the results 
are incorrect decisions, misallocation of resources, and 
overlooked windows of opportunity. If the system  cannot 
give users a minimum level of confidence in its reliabil-
ity, it will not be used or users might dismiss the reports 
it generates. Information must provide either a base for 
users to explore different options or insight into tasks.

  Another factor affecting the usefulness of infor-
mation is the information system’s user interface. 
Because this interface must be flexible and easy to 
use, most information systems make use of graphical 
user interfaces (GUIs), with features such as menus 

                             If an organization has defined its 
strategic goals, objectives, and critical 
success factors, then structuring the 
data component to define what type of 

data is collected and in what 
form is usually easy. 

 A  database   is a collection of all relevant data organized in a 
series of integrated files.  

 The  process   component of an information system generates 
the most useful type of information for decision making, including 
transaction-processing reports and models for decision analysis.  

  Information   consists of facts that have been analyzed by the 
process component and is an output of an information system.  
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