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  Business Driven Information Systems  discusses var w 
ts those initiatives second. The premise for this unique approach 

is that business initia . Ev
addresses the business needs and then addr at suppor
needs. This text pro tion tha able students to achieve excellence 
in business ajor in operations management, manufacturing, sales, mar-

ance, human resources, accounting, or vir . 
 B s Driven Information Systems  is designed to give studen -
stand how informa t of str aniza

 Common business goals associated with informa ojects include 
reducing costs, improving pr impro tisfaction and loy
crea tages, eamlining supply chains, global expansion, and so 
on. Achieving these results is not easy. Implementing a new accounting system or mar-
keting plan is not likely to generate long-term gro educe costs across an entire 
organization. Businesses must undertake enterpr tives to achieve broad 
general business goals such as reducing costs. Informa ys a critical 
role in deplo tives by facilitating communication and increasing business 
intelligence. Any individual an successful career in business whether it is in 
accoun ance, human resources, or opera anagement must understand the 
basics of informa at can be found in this text. 

 We ha emendous success teaching MIS courses by demonstrating the 
correla . Students who understand the tight correlation 
between business and IT understand the power of this course. Students learn 10 percent 
of what they read, 80 percent of what they personally experience, and 90 percent of what 
they teach others. The business driven approach takes the difficult and often intangible 
MIS concepts, br t’s level, and applies them using a hands-on 
approach to reinfor . Teaching MIS with a business driven focus helps:

    ■ Add cr .  

   ■ Open student’s eyes to IT oppor .  

   ■ Attract majors.  

   ■ Engage students.    

  FORMAT, FEATURES, AND HIGHLIGHTS  

  Business Driven Inf ystems  is state-of t in its discussions, presents con-
cepts in an easy-to-understand format, and allows students to be active participants 

amic nature of informa equires all students, more 
specifically business students, to be aware of both current and emerging technologies. 
Students are facing complex subjects and need a clear, concise explanation to be able 

oughout their careers. By engaging students 
with numerous case studies, exercises, projects at enforce concepts, 
 Business Driven Information Systems  creates a unique learning experience for both fac-

ts. 

   ■  Audience.   Business Driven Information Systems  is designed for use in undergradu-
ate or introductory MBA courses in Management Information Systems, which are 
required in many Business Administration or Management programs as part of the 
common body of knowledge for all business majors.  

   ■  Log yout.  Studen ill find the text well organized with the topics 
wing logically from one ch . The definition of each term is provided 

before it is covered in the ch t the back of 

   PREFACE 
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the text. Each chapter offers a comprehensive opening case study, learning outcomes, 
closing case studies, key terms, and cr .  

   ■  Th xplanations.  Complete coverage is pro at is intro-
duced. Explanations are written so that studen esented 
and rela .  

   ■  Solid Theoretical Base.  The text relies on current theory and practice of informa-
tion systems as they rela onment. Current academic and pro-
fessional journals cited throughout the text ar otes a
book—a road map for additional, pertinent readings tha
beyond the scope of the chapters or plug-ins.  

   ■  M ourage Discussion.  All chapters contain a diverse selection of case 
studies and individual and group problem- elate to the use 
of informa . Two comprehensive cases at the end of each 
chapter reinforce content. These cases encourage students to consider what concepts 
have been presen t find in 
an organization. Different people in an organiza om dif-
ferent poin ce studen .  

   ■  eaching and Learning. at are “text only” leave 
,  Business Driven Information 

Systems  goes much further. Several options are pro -
tions from a var ces including  CIO, Harvard Business Journal, Wired, Forbes,  
and  Time,  to name just a few. Therefore , the text and a 
complete selection of cases  

   ■  Integrative Themes.  Several integrative themes recur throughout the text, which 
adds integration to the material. Among these themes are value added techniques 
and methodologies tion, and gaining a 
competitive advantage. Such topics are essential to g
the strategies that a business must recognize, formulate, and in turn implement. In 
addition to addressing these in the chapter material, many illustrations are provided 

elevance to business practice.  
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  Learning Outcomes 

  Learning Outcomes.   These outcomes focus on 

what students should learn and be able to answer 

upon completion of the chapter.  

  

     WALKTHROUGH 

    section 3.1    WEB 1.0:  EBUSINESS 

   L E A R N I N G  O U T C O M E S 

  3.1 Compare disruptive and sustaining technologies, and explain how the Internet and WWW caused 

business disruption. 

  3.2 Describe Web 1.0 along with ebusiness and its associated advantages. 

  3.3. Compare the four categories of ebusiness models. 

  3.4. Describe the six ebusiness tools for connecting and communicating. 

  3.5 Identify the four challenges associated with ebusiness.   
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  Chapter Opening Case Study.   To enhance student interest, each chapter begins with 

an opening case study that highlights an organization that has been time-tested 

and value-proven in the business world. This feature serves to fortify concepts with 

relevant examples of outstanding companies. Discussion of the case is threaded 

throughout the chapter.  

 Political Micro-Targeting: What Decision Support 
Systems Did for Barack Obama 

  

 

  opening case study 

  Opening Case Questions.   Located at the end of the chapter, poignant questions 

connect the chapter opening case with important chapter concepts.   

  O P E N I N G  C A S E  Q U E S T I O N S 

    1. Define the three primary types of decision-making systems, and explain how 

Obama’s campaign team used them to win votes.  

   2. Describe the difference between transactional and analytical informa-

tion, and determine which types Spotlight Analysis used to identify its 10 tribes.  

   3. Illustrate the business process model used to identify the 10 tribes.  

   4. Explain business process reengineering and how Obama’s team used it to 

develop political micro-targeting.  

   5. Formulate different metrics the Obama team used to measure the success of 

political micro-targeting.  

   Chapter Opening Case Study and Opening Case Questions 
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  Projects and Case Studies  

 Case Studies.   This text is packed with 27 case studies illustrating how a variety of prominent organizations 

and businesses have successfully implemented many of this text’s concepts. All cases are timely and pro-

mote critical thinking. Company profiles are especially appealing and relevant to your students, helping to 

stir classroom discussion and interest.  

  Apply Your Knowledge.   At the end of each chapter you will find several Apply Your Knowledge projects that 

challenge students to bring the skills they have learned from the chapter to real business problems. There 

are also 33 Apply Your Knowledge projects on the OLC that accompanies this text ( www.mhhe.com/baltzan ) 

that ask students to use IT tools such as Excel, Access, and Dreamweaver to solve business problems. 

These projects help to develop the application and problem-solving skills of your students through challeng-

ing and creative business-driven scenarios.  

   PROJECT I   Making Business Decisions 

 You are the vice president of human resources for a large consulting company. You are compil-

ing a list of questions that you want each job interviewee to answer. The first question on your 

list is, “How can MIS enhance your ability to make decisions at our organization?” Prepare a 

one-page report to answer this question.  

   PROJECT I I   DSS and EIS 

 Dr. Rosen runs a large dental conglomerate—Teeth Doctors—that employs more than 700 

dentists in six states. Dr. Rosen is interested in purchasing a competitor called Dentix that has 

150 dentists in three additional states. Before deciding whether to purchase Dentix, Dr. Rosen 

must consider several issues:

    ■ The cost of purchasing Dentix.  

   ■ The location of the Dentix offices.  

   ■ The current number of customers per dentist, per office, and per state.  

   ■ The merger between the two companies.  

   ■ The professional reputation of Dentix.  

   ■ Other competitors.    

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 
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   End-of-Chapter Elements 

 Key Terms.   With page 

numbers referencing 

where they are dis-

cussed in the text.   

  K E Y  T E R M S 

   Analytical information, 52  

  Artificial intelligence 

(AI), 57  

  As-Is process model, 64  

  Automation, 69  

  Benchmarking, 50  

  Benchmarks, 50  

  Bottlenecks, 70  

  Business-facing process, 62  

  Business process 

improvement, 69  

  Business process management 

(BPM) system, 74  

  Business process model, 63  

  Business process modeling 

(or mapping), 63  

  Business process reengineer-

ing (BPR), 72  

  Consolidation, 56  

  Critical success factors 

(CSFs), 47  

 Each chapter contains complete pedagogical support in the form of:  

  Critical Business Thinking.   The best way to learn MIS is to apply it to scenarios and real-world busi-

ness dilemmas. These projects require students to apply critical thinking skills and chapter concepts 

to analyze the problems and make recommended business decisions.  

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Modeling a Business Process 

 Do you hate waiting in line at the grocery store? Do you find it frustrating when you go 

to the video rental store and cannot find the movie you wanted? Do you get annoyed 

when the pizza delivery person brings you the wrong order? This is your chance to reen-

gineer the process that drives you crazy. Choose a problem you are currently experienc-

  Entrepreneurial Challenge.   This unique feature represents a running project that allows students to 

challenge themselves by applying the MIS concepts to a real business. The flexibility of the case allows 

each student to choose the type of business he or she would like to operate throughout the case. Each 

chapter provides hands-on projects your students can work with their real-business scenarios.   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

    1. You realize that you need a digital dashboard to help you operate your business. Create a 

list of all of the components you would want to track in your digital dashboard that would 

help you run your business. Be sure to justify how each component would help you gain 

insight into the operations of your business and flag potential issues that could ruin your 

 Two Closing Case Studies.  

 Reinforcing important concepts 

with prominent examples from 

businesses and organizations. 

Discussion questions follow 

each case study.  

  Second Life: Succeeding in Virtual Times 

  Second Life is a virtual world built and owned by its residents. It opened to the public in 2003, 

and today it is inhabited by millions of residents from around the world. The three main parts 

to Second Life are:

    ■  The World:  The world of Second Life is constantly changing and growing. It is filled with 

 C LO S I N G  C A S E  T W O 
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  About the Plug-Ins 

  Located on the OLC that accompanies this text ( www.mhhe.com/baltzan ), the overall goal of the plug-

ins is to provide an alternative for faculty who find themselves in the situation of having to purchase 

an extra book to support Microsoft Office. The plug-ins presented here offer integration with the core 

chapters and provide critical knowledge using essential business applications, such as Microsoft 

Excel, Microsoft Access, DreamWeaver, and Microsoft Project. Each plug-in uses hands-on tutorials 

for comprehension and mastery.   

P L U G - I N

T1
LEARNING OUTCOMES

 Each plug-in contains complete pedagogical support in the form of:  

 Plug-In Summary.   Revisits the plug-in highlights in summary format.   

 Making Business Decisions.   Small scenario-driven projects that help students focus individually 

on decision making as they relate to the topical elements in the chapters.   

P L U G - I N  S U M M A R Y

*

  End-of-Plug-In Elements 

M A K I N G  B U S I N E S S  D E C I S I O N S

*
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  Support and Supplemental Material 
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  McGraw-Hill  Connect MIS     

TM

  Less Managing. More Teaching. Greater Learning. 

  

   

 

  McGraw-Hill  Connect MIS  features 
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  Apply Your Knowledge  

  Business Driven Information Systems  contains 33 projects that focus on student application of core concepts 

and tools. These projects can be found on the OLC at  www.mhhe.com/baltzan .  

Project 
Number Project Name Project Type Plug-In Focus Area Project Level Skill Set

Page 
Number

  1 Financial 

Destiny

Excel T2 Personal 

Budget

Introductory Formulas AYK.4

  2 Cash Flow Excel T2 Cash Flow Introductory Formulas AYK.4

  3 Technology 

Budget

Excel T1, T2 Hardware 

and Software

Introductory Formulas AYK.4

  4 Tracking 

Donations

Excel T2 Employee 

Relationships

Introductory Formulas AYK.4

  5 Convert 

Currency

Excel T2 Global 

Commerce

Introductory Formulas AYK.5

  6 Cost 

Comparison

Excel T2 Total Cost of 

Ownership

Introductory Formulas AYK.5

  7 Time 

Management

Excel or Project T12 Project 

Management

Introductory Gantt Charts AYK.6

  8 Maximize 

Profit

Excel T2, T4 Strategic 

Analysis

Intermediate Formulas or 

Solver

AYK.6

  9 Security 

Analysis

Excel T3 Filtering Data Intermediate Conditional 

Formatting, 

Autofilter, 

Subtotal

AYK.7

10 Gathering 

Data

Excel T3 Data 

Analysis

Intermediate Conditional 

Formatting

AYK.8

11 Scanner 

System

Excel T2 Strategic 

Analysis

Intermediate Formulas AYK.8

12 Competitive 

Pricing

Excel T2 Profit 

Maximization

Intermediate Formulas AYK.9

13 Adequate 

Acquisitions

Excel T2 Break-Even 

Analysis

Intermediate Formulas AYK.9

14 Customer 

Relations

Excel T3 CRM Intermediate PivotTable AYK.9

15 Assessing 

the Value of 

Information

Excel T3 Data 

Analysis

Intermediate PivotTable AYK.10

16 Growth, 

Trends, and 

Forecasts

Excel T2, T3 Data 

Forecasting

Advanced Average, 

Trend, Growth

AYK.11

17 Shipping Costs Excel T4 SCM Advanced Solver AYK.12

18 Formatting 

Grades

Excel T3 Data 

Analysis

Advanced If, LookUp AYK.12

(Continued)
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Project 
Number Project Name Project Type Plug-In Focus Area Project Level Skill Set

Page
Number

19 Moving 

Dilemma

Excel T2, T3 SCM Advanced Absolute 

vs. Relative 

Values

AYK.13

20 Operational 

Efficiencies

Excel T3 SCM Advanced PivotTable AYK.14

21 Too Much 

Information

Excel T3 CRM Advanced PivotTable AYK.14

22 Turnover Rates Excel T3 Data Mining Advanced PivotTable AYK.15

23 Vital 

Information

Excel T3 Data Mining Advanced PivotTable AYK.15

24 Breaking Even Excel T4 Business 

Analysis

Advanced Goal Seek AYK.16

25 Profit Scenario Excel T4 Sales 

Analysis

Advanced Scenario 

Manager

AYK.16

26 Electronic 

Résumés

HTML T9, T10, 

T11

Electronic 

Personal 

Marketing

Introductory Structural 

Tags

AYK.17

27 Gathering 

Feedback

Dreamweaver T9, T10, 

T11

Data 

Collection

Intermediate Organization 

of Information

AYK.17

28 Daily Invoice Access T5, T6, 

T7, T8

Business 

Analysis

Introductory Entities, 

Relationships, 

and 

Databases

AYK.17

29 Billing Data Access T5, T6, 

T7, T8

Business 

Intelligence

Introductory Entities, 

Relationships, 

and 

Databases

AYK.19

30 Inventory Data Access T5, T6, 

T7, T8

SCM Intermediate Entities, 

Relationships, 

and 

Databases

AYK.20

31 Call Center Access T5, T6, 

T7, T8

CRM Intermediate

Entities, 

Relationships, 

and

Databases AYK.21

32 Sales Pipeline Access T5, T6, 

T7, T8

Business 

Intelligence

Advanced Entities, 

Relationships, 

and 

Databases

AYK.23

33 Online 

Classified Ads

Access T5, T6, 

T7, T8

Ecommerce Advanced Entities, 

Relationships, 

and 

Databases

AYK.23
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     Software Skills and Computer 

 Concepts    MISource provides animated 

tutorials and simulated practice of the 

core skills in Microsoft Office 2007 

Excel, Access, and PowerPoint.    

 Spend less time reviewing software 

skills and computer literacy.  
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 What’s in IT for me?   
 

 

  ■   I d e n t i f y i n g  C o m p e t i t i ve 

Ad va n t a ge s  

  ■   T h e  F i ve  Fo rc e s  M o d e l —

E va l u a t i n g  I n d u s t r y 

A tt ra c t i ve n e s s  

  ■   T h e  T h re e  G e n e ri c  S t ra te g i e s —

C h o o s i n g  a  B u s i n e s s  Fo c u s  

  ■   Va l u e  C h a i n  A n a l y s i s —

E xe c u t i n g  B u s i n e s s  S t ra te g i e s    

 SECTION 1.2 

 Business Strategy

  ■   C o m p e t i n g  i n  t h e  I n fo rm a t i o n 

Age  

  ■   T h e  C h a l l e n ge :  D e p a rt m e n t a l 

C o m p a n i e s  

  ■   T h e  S o l u t i o n :  M a n a ge m e n t 

I n fo rm a t i o n  Sy s te m s   

 SECTION 1.1

  Business Driven MIS

  C
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P
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 Management Information 
Systems: Business Driven MIS  

  C H A P T E R
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 The World Is Flat: Thomas Friedman 

  

  

 

 

 

  

  opening case study 
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Friedman’s 10 Forces That Flattened the World

  1. Fall of the Berlin Wall The events of November 9, 1989, tilted the worldwide balance 

of power toward democracies and free markets.

  2. Netscape IPO The August 9, 1995, offering sparked massive investment in 

fi ber-optic cables.

  3. Work fl ow software The rise of applications from PayPal to VPNs enabled faster, 

closer coordination among far-fl ung employees.

  4. Open sourcing Self-organizing communities, such as Linux, launched a 

collaborative revolution.

  5. Outsourcing Migrating business functions to India saved money and a 

Third World economy.

  6. Offshoring Contract manufacturing elevated China to economic 

prominence.

  7. Supply chaining Robust networks of suppliers, retailers, and customers 

increased business effi ciency.

  8. In-sourcing Logistics giants took control of customer supply chains, 

helping mom-and-pop shops go global.

  9. Informing Power searching allowed everyone to use the Internet as a 

“personal supply chain of knowledge.”

10. Wireless Wireless technologies pumped up collaboration, making it 

mobile and personal.

 F IGURE 1.1 

 Thomas Friedman’s 10 Forces 

That Flattened the World 
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  section  1.1  BUSINESS DRIVEN MIS 

   L E A R N I N G  O U T C O M E S 

  1.1 Describe the information age and the differences among data, information, business intelligence, 

and knowledge. 

  1.2 Identify the different departments in a company and why they must work together to achieve 

success. 

  1.3 Explain systems thinking and how management information systems enable business 

communications.   

   COMPETING IN THE INFORMATION AGE 

 w that . . .

    ■ The movie  Avatar  took more than four years to create and cost $450 million.  

   ■ Lady Gaga’s real name is Stefani Joanne Angelina Germanotta.  

   ■ Customers pay $2.6 million for a 30-second advertising time slot during the Super 
Bowl.2    

 A    fact    is the confirmation or validation of an event or object. In the past, people pri-
marily learned facts from books. Today, b
anything, fr e, at any time. We live in the    information age,    when infinite 
quantities of facts are widely available to anyone who can use a computer. The impact of 
informa onment is equivalent to the printing 
press’s impact on publishing and electr s impact on pr t 
startups were mostly unheard of before the information age. Now, it’s not at all unusual 
to read about a business student starting a multimillion-dollar company from his or her 
dorm room. Think of Mark Zuckerberg, who started Facebook from his dorm, or Michael 
Dell (Dell Computers) and Bill Gates (Micr y 
companies as college students. 

 You may think only studen
information age. This is simply not true. Many business leaders have created exceptional 
opportunities by coupling the power of the information age with traditional business 
methods. Here are just a few examples:

    ■ Am iginal business focus was to sell books, 
and it no  

   ■ N imary business focus is to ren .  

   ■ Za im , bags, 
clothing, and accessories.    

 Amazon’s founder, Jeff Bezos, at first saw an oppor y people 
purchase books. Using the power of the information age to tailor offerings to each 
customer and speed the pa t process, he in effect opened millions of tiny virtual 
bookstores, each w oduct than traditional 
bookstores. The success of his original business model led him to expand Amazon to 
car oducts. The founders of N appos have done the 

. All these entrepreneurs were business professionals, 
ts. However, they understood enough about the information age 

to apply it to a particular business, creating innovative companies that now lead entire 
industries. 

 Students who understand business along w wer associat -
mation age will create their own opportunities and perhaps even new industries, as 
co-founders Chris DeWolfe and T ySpace and Mark Zuckerberg 

  LO. 1.1:   Describe the information 

information, business intelligence, 

and knowledge.  



 BUSINESS DRIVEN DISCUSSION 

  

 

 

 

   

  APPLY  YOUR KNOWLEDGE 
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acebook. Our prim m you w wledge you 
need to compete in the information age. The core dr mation age are:

    ■ Data  

   ■ Information  

   ■ Business intelligence  

   ■ Knowledge    

  Data 

    Data    are raw facts that describe the characteristics of an event or object. Befor
information age, managers manually collected and analyzed data, a time-consuming 
and complicated task w ave little insight into how to run their 
business ta, mana
about how many products to make, how much material to order, or how many employ-
ees to hire based on in . In the informa , successful manag-
ers compile, analyze, and comprehend massive amounts of da
make more successful business decisions. 

  Fi e 1.2  shows sales data for Tony’ at 
supplies snacks to stores. The data highlight characteristics such as order date, cus-
tomer, sales representa , product, quan . The second line in  Fi e 1.2 , 
for instance, sho at Roberta Cross sold 90 boxes of R almart for $1,350, 
resulting in a profit of $450 (note that Profit  =  Sales − Costs). These data are useful for 

; however, they do not pro uch insight into how 
Tony’s business is performing as a whole. T at will help 
him manage his day-to-day opera :

    ■ e my best customers?  

   ■ e my least-pr  

   ■ at is my best-selling product?  

   ■ at is my slowest-selling product?  

   ■ ongest sales representative?  

   ■ is my weakest sales representative?        

 at Tony needs, in other words, is not data but  information.   
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 F IGURE 1.2 

 Tony’s Snack Company Data   Order 
Date Customer

Sales 
Representative Product Qty

Unit 
Price

Total 
Sales

Unit 
Cost

Total 
Cost Profit

4-Jan Walmart PJ Helgoth Doritos 41 $24 $   984 $18 $738 $246

4-Jan Walmart Roberta Cross Ruffles 90 $15 $1,350 $10 $900 $450

5-Jan Safeway Craig Schultz Ruffles 27 $15 $   405 $10 $270 $135

6-Jan Walmart Roberta Cross Ruffles 67 $15 $1,005 $10 $670 $335

7-Jan 7-Eleven Craig Schultz Pringles 79 $12 $   948 $  6 $474 $474

7-Jan Walmart Roberta Cross Ruffles 52 $15 $   780 $10 $520 $260

8-Jan Kroger Craig Schultz Ruffles 39 $15 $   585 $10 $390 $195

9-Jan Walmart Craig Schultz Ruffles 66 $15 $   990 $10 $660 $330

10-Jan Target Craig Schultz Ruffles 40 $15 $   600 $10 $400 $200

11-Jan Walmart Craig Schultz Ruffles 71 $15 $1,065 $10 $710 $355
 F IGURE 1.3 

 Tony’s Data Sorted by 

Customer “Walmart” and 

Sales Representative 

“Roberta Cross” 

Order 
Date Customer

Sales 
Representative Product Quantity

Unit 
Price

Total 
Sales Unit Cost

Total 
Cost Profit

26-Apr Walmart Roberta Cross Fritos 86 $  19 $  1,634 $  17 $  1,462 $   172

29-Aug Walmart Roberta Cross Fritos 76 $  19 $  1,444 $  17 $  1,292 $   152

7-Sep Walmart Roberta Cross Fritos 20 $  19 $  380 $  17 $  340 $  40

22-Nov Walmart Roberta Cross Fritos 39 $  19 $  741 $  17 $  663 $  78

30-Dec Walmart Roberta Cross Fritos 68 $  19 $  1,292 $  17 $  1,156 $   136

7-Jul Walmart Roberta Cross Pringles 79 $  18 $  1,422 $    8 $  632 $   790

6-Aug Walmart Roberta Cross Pringles 21 $  12 $  252 $    6 $  126 $   126

2-Oct Walmart Roberta Cross Pringles 60 $  18 $  1,080 $    8 $  480 $   600

15-Nov Walmart Roberta Cross Pringles 32 $  12 $  384 $    6 $  192 $   192

21-Dec Walmart Roberta Cross Pringles 92 $  12 $  1,104 $    6 $  552 $   552

28-Feb Walmart Roberta Cross Ruffles 67 $  15 $  1,005 $  10 $  670 $   335

6-Mar Walmart Roberta Cross Ruffles 8 $  15 $  120 $  10 $    80 $  40

16-Mar Walmart Roberta Cross Ruffles 68 $  15 $  1,020 $  10 $  680 $   340

23-Apr Walmart Roberta Cross Ruffles 34 $  15 $  510 $  10 $  340 $   170

4-Aug Walmart Roberta Cross Ruffles 40 $  15 $  600 $  10 $  400 $   200

18-Aug Walmart Roberta Cross Ruffles 93 $  15 $  1,395 $  10 $  930 $   465

5-Sep Walmart Roberta Cross Ruffles 41 $  15 $  615 $  10 $  410 $   205

12-Sep Walmart Roberta Cross Ruffles 8 $  15 $  120 $  10 $    80 $  40

28-Oct Walmart Roberta Cross Ruffles 50 $  15 $  750 $  10 $  500 $   250

21-Nov Walmart Roberta Cross Ruffles 79 $  15 $  1,185 $  10 $  790 $   395

29-Jan Walmart Roberta Cross Sun Chips 5 $  22 $  110 $  18 $    90 $  20

12-Apr Walmart Roberta Cross Sun Chips 85 $  22 $  1,870 $  18 $  1,530 $   340

16-Jun Walmart Roberta Cross Sun Chips 55 $  22 $  1,210 $  18 $  990 $   220

1,206 $383 $20,243 $273 $14,385 $5,858

  Sorting the data reveals the information that Roberta Cross’s total sales to Walmart were $20,243 resulting in a profit of $5,858. 

(Profit $5,858  =  Sales $20,243 − Costs $14,385)  
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  Information 

    Information    is data converted into a meaningful and useful context. Having the right 
information a ight moment in time can be wor tune. Ha ong infor-
mation at the right moment; or the right information at the wrong moment can be disas-
trous. The truth about information is that its value is only as good as the people who use 
it. People using the same information can make different decisions depending on how 

terpret or analyze the information. Thus information has value only insofar as the 
people using it do as well. 

 Tony can analyze his sales data and turn them into information to answer all the 
above questions and understand how his business is operating.  Fi es 1.3  and  1.4 , 
for instance, show us that Walmart is Roberta Cross’s best customer, and that R
Tony’s best product measured in terms of total sales. Ar mation, Tony 
can iden ess such issues as weak products and underperforming sales 
representatives.           

 A    variable    is a data characteristic that stands for a value that changes or varies over 
time. For example, in Tony’s data, price and quan dered can vary. Changing vari-
ables allows managers to create h arios to study future possibilities. Tony 
ma ticipate how sales or cost increases affect pr o esti-
mate how a 20 percent increase in prices might improve pr , Tony simply changes the 
price variable for all orders, which automatically calculates the amount of new profits. To 
estimate how a 10 percent increase in costs hurts profits, Tony changes the cost variable 
for all orders, which automatically calculates the amount of lost profits. Manipulating 
variables is an important tool for any business.  

  Business Intelligence 

ess intelligence (BI)    is information collected from multiple sources such as sup-
pliers, customers, competitors, partners, and industries that analyzes patterns, trends, 
and relationships for strategic decision m I manipulates multiple variables 
and in some cases even hundreds of variables including such items as interest rates, 
wea , and even gas prices. Tony could use BI to analyze internal data such 
as company sales, along with external data about the environment such as competi-
tors, finances, weather, holidays, and even sporting events. Both internal and external 

 F IGURE 1.4 

 Information Gained after 

Analyzing Tony’s Data   

Tony’s Business Information Name Total Profit

Who is Tony’s best customer by total sales? Walmart $   560,789

Who is Tony’s least-valuable customer by total sales? Walgreens $45,673

Who is Tony’s best customer by profit? 7-Eleven $   324,550

Who is Tony’s least-valuable customer by profit? King Soopers $     23,908

What is Tony’s best-selling product by total sales? Ruffles $   232,500

What is Tony’s weakest-selling product by total sales? Pringles $     54,890

What is Tony’s best-selling product by profit? Tostitos $     13,050

What is Tony’s weakest-selling product by profit? Pringles $     23,000

Who is Tony’s best sales representative by profit? R. Cross $1,230,980

Who is Tony’s weakest sales representative by profit? Craig Schultz $     98,980

What is the best sales representative’s best-selling 

product by total profit?

Ruffles $     98,780

Who is the best sales representative’s best customer 

by total profit?

Walmart $   345,900

What is the best sales representative’s weakest-selling 

product by total profit?

Sun Chips $     45,600

Who is the best sales representative’s weakest 

customer by total profit?

Krogers $     56,050
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variables affect snack sales, and analyzin i ony determine 
ordering levels and sales forecasts. For instance, BI can predict inventory requirements 
for Tony’ e the Super Bowl if, sa ying, 
average temperature is above 80 degrees arket is performing well. This 
is BI at its finest, incorpora ternal and external variables to an te 
business performance. 

 Top managers use B , analyzing markets, indus-
tries, and economies to determine the strategic direction the company must follow to 
remain pr . Tony w a ection for his firm, which might include 
in vors of potato chips or sport drinks as new product lines or schools 
and hospitals as new market segments.  

  Knowledge 

    Knowledge   , experience, and expertise, coupled w mation and 
intelligence that creates a person’s intellectual resources.    Knowledge workers    are indi-

terpret and analyze information. Today’s workers are 
commonly referre wledge workers and they use B al experi-
ence to m mation and intuition, a valuable resource for 
any company. 

 Imagine that Tony analyzes his data and finds his weakest sales representative for 
this period is Craig Schultz. If Tony considered only this information, he might conclude 
tha ing Craig was a good business decision. However, because Tony h wledge 
about how the company operates ws Craig has been out on medical leave for sev-
eral weeks; hence, his sales numbers are low. W wledge, Tony 
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might have executed a bad business decision, delivered a nega
employees, and sent his best sales representatives out to look for other jobs. 

 The key poin ario is that it is simply impossible to collect all the infor-
mation about every situation, that, it can be ea
problem. Using data, information, business intelligence,  and wledge to make deci-
sions and solve pr s in business. These core drivers of 
the information age ar .   

  THE CHALLENGE: DEPARTMENTAL COMPANIES 

 Companies ar anized by departmen al area such as:

    ■  Accounting:  Records, measures, and reports monetary transactions.  

   ■  Finance:  Deals with stra edit, 
investments, and assets.  

   ■  Human resources:  Maintains policies, plans, and procedures for the effective man-
agement of employees.  

   ■  Marketing:  Supports sales by planning, pricing, and pr .  

   ■  Operations management:  Manages the process of converting or transforming or 
resources into goods or ser .  

   ■  Sales:  Performs the function of selling goods or ser Figure 1.5 ).    

 Each department performs its ow . Sales and marketing focus on mov-
ing goods or ser to the hands of consumers aintain tr al data. 
Finance and accounting focus on managing the company’s resources and maintain 
monetary data. Operations management focuses on manufacturing and maintains pro-
duction data, while human resources focuses on hiring and training people and main-
tains employee data tment has its own focus and data, none can 
work independen ate as a whole. It is easy to see how a busi-
ness decision made by one department can affect other departments. Marketing needs to 

  LO 1.2:   
ments in a company and why they 

must work together to achieve 

success.  
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analyze production and sales da oduct promotions and advertising 
strategies. Production needs to understand sales forecasts to determine the company’s 
manufacturing needs. Sales needs to rely on information from operations to understand 
inventory, place orders, and forecast consumer demand. All departments need to under-

ance departments’ information for budgeting. F m 
to be successful, all departments must work together as a single unit sharing common 
information and not operate independently or in a silo (see  Figure 1.6 ).  

  THE SOLUTION: MANAGEMENT INFORMATION 
SYSTEMS 

 You probably re ee blind men attempting to describe an elephant. 
an, feeling the elephant’s girth, said the elephan uch like a 

wall. The second, feeling the elephant’ unk, declared the elephant was like a snake. 
The third m ant’ ant was like a tree or a cane. 
Companies that operate departmentally are seeing only one part of the elephant, a 
critical mistake that hinders successful operation. 

 Successful companies operate cr ally, integrating the operations of all 
departments. Systems ar im abler of cross-functional operations. A    system    

  LO 1.3:   Explain systems thinking 

and how management informa-

tion systems enable business 

communications.  

  F IGURE 1.5 

 Departments Working 

Independently    
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is a collection of parts that link to achieve a common purpose. A car is a good example 
of a system, since remo t ing wheel or accelerator, ca
entire system to stop working. 

    Systems thinking    is a way of monitoring the entire system b ultiple inputs 
being pr ansformed to produce outputs while continuously gathering feed-
back on each part (see  Fi e 1.7 ).    Feedback    is information that returns to its original 

ansmitter (input ansform ’s actions. Feedback 
helps the system main or example, a car’s system con uously monitors 

t if the gas level is too low. Sy o-
w operations wor eate a product or ser . 

Business studen g are valuable resources beca
can implemen at consider the entire process, not just a single component.     

  F IGURE 1.6 

 Departments Working 

Together    

 F IGURE 1.7 

 Overview of Systems Thinking 
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    Management informa    is a business function, like accounting 
and human resources, which moves information about people, products, and processes 
across the company to facilitate decision making and pr ates 
systems thinking to help companies operate cross-functionally. For example, to fulfill 
product orders, an MIS for sales moves a single customer order acr al 
areas including sales, order fulfillment, shipping, billing, and finally customer ser . 

en al areas handle different parts of the sale, thanks to MIS, to 
the customer the sale is one continuous process. If one part of the company is experienc-
ing problems, however ing wheel, the entire system fails. 
If order fulfillmen ong product, it will not mat at shipping, billing, 
and customer ser ight, since the customer will not be satisfied when 

. 
 MIS can be an important enabler of business success and innovation. This is not to 

sa at MIS  equals  business success and innovation, or that MIS  represents  business 
success and innova at is most valuable when it leverages the talents 
of people who know how to use and manage it effectively. To perform the MIS func-
tion effectively, almost all companies, particularly large and medium-sized ones, have 
an internal MIS department, often called informa ), informa
tems (IS), or management information systems (MIS). F , we 
will refer to it as MIS. 

  MIS Department Roles and Responsibilities 

 MIS as a depar t is a rela al area, ha ound formally for 
about 40 years. J , roles, and responsibilities often differ from company to com-
pany, but the most common are these:

    ■    Chief informa    is responsible for (1) overseeing all uses of MIS and 
(2) ensuring that MIS strategically alig .  

   ■    Chief knowledg O)    is r aintaining, and 
ibuting company knowledge  

   ■    Chief privac O)    is responsible for ensur al use of 
informa  

   ■    Chief se SO)    is responsible for ensur
tems and developing strategies and safeguards against attacks by h uses.  

   ■    Chief technolo O)    is responsible for ensur acy, 
av .    

 any companies may not have a differen , 
they must have top managers who take r eas.     

  section 1.2  BUSINESS STRATEGY 

   L E A R N I N G  O U T C O M E S 

  1.4 Explain why competitive advantages are temporary. 

  1.5 Describe Porter’s Five Forces Model and explain each of the five forces. 

  1.6 Compare Porter’s three generic strategies. 

  1.7 Demonstrate how a company can add value by using Porter’s value chain analysis.   

   IDENTIFYING COMPETITIVE ADVANTAGES 

 Running a company today is similar to leading an army; the top manager or leader 
ensures all par ts ar ight dir
and objectives yees head in 

  LO 1.4:   Explain why competitive 

advantages are temporary.  
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different directions attempting to achieve . To combat these challenges, 
leaders communicat ategies (from the Greek word  atus  
for army and  ago  for leading). A  ess ate  at achieves a 
specific set of goals or objectives such as:

    ■ Developing new products or ser .  

   ■ Entering new markets.  

   ■ Increasing customer loy  

   ■ Attracting new customers.  

   ■ Increasing sales.  

   ■ Decreasing costs.    

 Good leaders also anticipate unexpected misfortunes, from strikes and economic 
recessions to natural disasters. Their business strategies build in buffers or slack, allow-

ide out any storm and defend ag
en onmental threats. Of course, updating business strategies is a continuous under-

ternal and external en onments rapidly change. B ategies that 
match core company competencies to opportunities result in competitive advantages, 
a key to success! 

 A    competitive advantage    is a feature of a pr
eater value th ings from competitors. Competitive 

advantages pro oduct or ser t a lower pr al 
value that can fetch premium prices. Unfortunately, competitive advantages ar
cally tempor use competitors often ys to duplicate them. In turn, 
organizations must develop a stra tage. Ways that 
companies duplicat e advantages include acquir
cop a , and hiring away key employees. The introduction of 
Apple’s iPod and iTunes, a brillian , and entertainment, 
offers an excellent example. 

 In early 2000, Steve J e when he 
suddenly re at millions of people were using computers to listen to music, a new 
tr tapulted by illegal online ser apster. Jobs was wor-
r a ong direction and had missed the oppor ump 
on the online music bandwagon. He moved fast, however, and w ths he 
had developed the first version of iTunes for the Mac. Jobs’ next challenge was to make a 
portable iTunes player tha ands of songs and be completely transport-
able. Within nine months the iPod was born. W ation of iTunes and iPod, 
Apple crea t competitive advantage in the marketplace. M ms began 
follo pple’s lead by creating portable music players to compete w od. 
In addition, Apple con ues to create new and exciting products to g
advantages, such as its recen eleased iPad, a larger version of the iPod that functions 
more as a computer than a music player.6 

 ark tage, it gains a par-
, such as A od. This  -mover advantage    occurs when 

tly increase its market share by being first with a new competi-
tive advantage. FedEx crea -mover advantage by developing its customer self-

e, which allows people to request parcel pickups, print mailing slips, and 
track parcels online. Other par an crea wn 

. Today, customer self-ser nternet is a standard feature of the 
par . 

    Comp intelligence   ocess of ga ing informa
tive en onment, including competitors’ plans, activities, and products, to improve a 
company’ t means understanding and learning as much as possible 
as soon as possible about what is occurring outside the company to remain competitive. 
Frito-Lay, a premier provider of snack foods such as Cracker Jacks and Cheetos, does not 
send its sales representatives into gr es just to stock shelves; they carry hand-
held computers and record the product offerings, inventory, and even product locations 
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of competitors. Frito-Lay uses this information to gain competitive intelligence on every-
thing from how well competing products are selling to the strategic placement of its own 
products.8 

 Managers use three common tools to analyze competitive intelligence and develop 
competitive advantages including:

    1. The Five Forces Model (for evalua y attr  

   2. The three gener ategies (for choosing a business focus).  

   3. Value chain analysis (for executing business strategies).     

  THE FIVE FORCES MODEL—EVALUATING 
INDUSTRY ATTRACTIVENESS 

 Michael Porter ofessor at Harvard Business School, iden
follo essures that can hurt potential sales:

    ■ Knowledgeable customers can force down prices by pitting rivals against each 
other.  

   ■ I tial suppliers can drive do y charging higher prices for supplies.  

   ■ Competition can steal customers.  

   ■ New market entrants can steal potential investment capital.  

   ■ S oducts can steal customers.    

 Formally defined,    Porter’s Five Forces Model    an
the environment in which a company operates to assess the potential for pr

  LO 1.5:   s Five 

Forces Model and explain each 

of the five forces.  
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an industry. Its purpose is to comba ces by iden tuni-
ties tages, and competitive intelligence ces are strong, they 
incr ces are weak, they decrease competition. This section 
details each of the forces and its associated MIS business stra Fi e 1.8 ).9     

  Buyer Power 

    Buyer power   ust pay for an item. Fac-
tors used to assess buyer power include number of customers ice, 
size of orders, differences between competitors, and av oducts. If 
buyer power is high, customers can force a 
price ives prices do

 One way to reduce buyer power is by manipulating    switching costs,    costs that make 
customers reluctant to switch to another product or ser . S
financial as well as intangible values. The cost , for instance, includes 
the powerful in ts of ha ela
and nurses, as well as transferring all your medical history. With MIS, however, patients 
can store their medical records on D umb drives, allowing easy transfer
The Internet also lets pa ts re ysician referrals, which takes some 
of the fear out of tr 10 

 Companies can also reduce buyer po progr   which reward cus-
equent

programs, for instance. Beca ewards travelers receive (free airline tickets, 
upgrades, or hotel stays), they are more likely to be loyal to or give most of their business 
to a single company. Keeping track ts of many thousands or 
millions of customers covered by loy ograms is not practical without large-scale 
business systems, however. Loy ograms ar us a good example of using MIS to 
reduce buyer power.11  

  Supplier Power 

 A    supply chain    consists of all parties involved, dir ectly, in obtaining raw 
materials or a product. I ain, a company will be both a supplier (to 
customers) and a customer (of other suppliers), as illustrated in  Figure 1.9 .    Supplier 

power    is the suppliers prices they charge for supplies (including 
materials, labor, and ser actors used to appraise supplier power include number 

 F IGURE 1.8 

 Porter’s Five Forces Model 

Source: Reprinted by permission of 

Harvard Business School Press. From 

The Five Competitive Forces That Shape 

Strategy, by Michael Porter. Boston, 

MA 2008. Copyright © 2008 by the 

Harvard Business School Publishing 

Corporation; all rights reserved.
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of suppliers, size of suppliers, uniqueness of ser , and av od-
ucts. If supplier power is high y by:

    ■ Charging higher prices.  

   ■ .  

   ■ S ticipants.12        

 Typically, when a supplier raises prices, the buyers w
customers by raising prices on the end-product wer is high, buyers 
lose revenue beca aw material price incr
tomers. Some powerful suppliers, such as pharmaceutical companies, can exert a threat 
over an entir oduct is cr
ers. Patient who need to purchase cancer-fighting drugs have no power over price and 
must pay whatever the drug company asks beca e are few available alternatives. 

 Using MIS to find alterna oducts is one way of decreasing supplier power. Can-
cer pa ts can now use the Internet to research alterna tions and practices, 
something that was next to impossible just a few decades ago. Buyers can also use MIS 
to form groups or collaborate with other buyers, increasing the size of the buyer group 
and reducing supplier power. For a hypothetical example oup of 30,000 
students fr as far more power over price when purchasing laptops than 
a single student.13  

  Threat of Substitute Products or Services 

 The    threat of substitute products or services   e are many alternatives 
to a pr e are few alternatives from which to choose. 
For example, travelers have numerous substitutes for airline transportation including 
automobiles, trains, and boats. Te encing and virtual 
meetings possible, elimina avel. Ideally, a company 
would like to be in a mark e are few substitutes for the products or ser-

. 
 Polaroid had this unique competitive advantage for many years until it forgot to 

obser telligence m went bankrupt when people began tak-
ing digital pictures w fr as to cell phones. 

 A company can re eat of substitutes by offering addition ough 
wider product distribution. Soft-drink manufacturers distribute their pr ough 
vending machines, gas sta , and convenience stores, increasing the av
soft drinks rela ages. Companies can also offer various add-on ser , 
m oduct less of a threat. For example, iP
for games , and music, making a traditional cell phone less of a substitute.14  

  Threat of New Entrants 

 The    threat of ne    is high when it is easy for new competitors to enter a market 
and low when there ar t entry barriers to joining a market. An  barrier    is 
a feature of a product or service that customers have come to expect and entering com-
petitors m or example, a new bank must offer its cus-
tomers an array of MIS-enabled ser , including ATMs, online bill paying, and online 
account monitoring. These ar t barr ms enter
market. At one time ained a valuable first-mover 
advantage, but only temporar wn MIS 

.15  

 F IGURE 1.9 

 Traditional Supply Chain 
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  Rivalry among Existing Competitors 

    x   ce in a market 
and low when competitors are more complacent ys more 
intense in some industr an in others ver end is toward increased com-

etail gro tensively competitive. 
Kroger, Safeway, and Albertson’s in the United States compete in many different ways, 
essentially tr t or ma ice. Most supermarket chains have 
implemented loy ograms to pro ts while gathering 
valuable informa chasing habits. I e ocery 
stor at track customer movements thr e 
to determine purchasing sequences. 

    Product tion    occurs when a company develops unique differences in its 
pr ith the inten en
ation to reduce rivalry. For example, while many companies sell books and videos on the 
Internet azon differentiates itself by using customer pr
its Amazon.com repeat azon begins to offer products tailored to that particular 
customer based on his or her profile. In this way, Amazon has reduced its rivals’ power 
by offering its customers a differen t . 

 To re ive Forces Model helps managers set business stra y iden  
ucture and economic en onmen e 

ease it (see  Fi e 1.10 ).16        

  Analyzing the Airline Industry 

 Let us bring Porter’ ces together to look a ces shaping an 
ategies to help it remain competitive. Assume a ship-

ping company is deciding whether to enter the commer formed 
correctly, an an ces should determine that this is a highly r
ness stra use all five forces are strong. It w us be difficult to generate a pr .

    ■  Buyer power:  Buyer power is high because customers have many airlines to choose 
fr ake purchases based on price, not carrier.  

   ■  Supplier power:  Supplier po e are limited plane and engine 
manufacturers to choose from, and unionized wor ces (suppliers of labor) restrict 
airline profits.  

   ■  Threat of substitute products or services: eat of substitute products is high 
from many transportation alternatives including automobiles, trains, and boats, and 
fr ansportation substitutes such tual meetings.  

   ■  Threat of new entr : eat of new entrants is high because new airlines are 
continuously entering the market ing low-cost on-demand 

.  

   ■  y among existing competitors:  Rivalr , and web-
sites such as Trav ce them to compete on price (see  Fi e 1.11 ).17     

 F IGURE 1.10 

 Strong and Weak Examples 

of Porter’s Five Forces 

Weak Force: Decreases 
Competition or Few Competitors

Strong Force: Increases 
Competition or Lots of Competitors

Buyer Power An international hotel chain 

purchasing milk

A single consumer purchasing milk

Supplier Power A company that makes airline 

engines

A company that makes pencils

Threat of Substitute 
Products or Services

Cancer drugs from a 

pharmaceutical company

Coffee from McDonald’s

Threat of New Entrants A professional hockey team A dog walking business

Rivalry among Existing 
Competitors

Department of Motor Vehicles A coffee shop
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 F IGURE 1.11 

 Five Forces Model in the 

Airline Industry 

Source: Reprinted by permission of 

Harvard Business School Press. From 

The Five Competitive Forces That Shape 

Strategy, by Michael Porter. Boston, 

MA 2008. Copyright © 2008 by the 

Harvard Business School Publishing 

Corporation; all rights reserved.

Strong (High) Force: Increases 

Competition or Lots of Competitors

Buyer Power Many airlines for buyers to choose from forcing competition 

based on price

Supplier Power Limited number of plane and engine manufactures to choose 

from along with unionized workers

Threat of Substitute Products 

or Services

Many substitutes including cars, trains, and busses. 

Even substitutes to travel such as video conferencing and 

virtual meetings.

Threat of New Entrants Many new airlines entering the market all the time including 

the latest sky taxis.

Rivalry among Existing Competitors Intense competition–many rivals.

    THE THREE GENERIC STRATEGIES—CHOOSING 

A BUSINESS FOCUS 

 Once top management has deter elative attr
decided to enter it, the firm must formulate a stra . If our sample com-

w-cost, no-frills airline 
o -class comfort. Both options 

offer different wa antages in a crowded marketplace. The 
low-cost operator saves on expenses and passes the sa
form of low prices -class com-
forts and passes the costs on to the customer in the form of high prices. 

 Porter has iden ee generic business stra tering a new market: 
(1) broad cost leadership, (2) broad differen tion, and (3) focused stra oad strat-
egies reach a large market segment, while focused strategies target a niche or unique 
market w entiation. Tr
is a recipe for disaster, since doing so makes it difficult to project a consistent image to 
the entire marketplace. F eason, Porter suggests adopting only one of the three 
generic strategies illustrated in  Fi e 1.12 .19     

  LO 1.6:   s three 

generic strategies.  
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  Figure 1.13  applies the thr ategies to real companies, demonstra ela
ships among strategies (cost leadership versus differen tion) and market segmentation 
(broad versus focused).     

    ■  Broad mark ost:  Walmart competes by offering a broad range of 
products at low prices. Its business stra w-cost pro

-conscious consumer.  

   ■  Broad mark ost:  Neiman Marcus competes by offering a broad range of 
differentiated products at high prices. Its business stra
and upscale pr t consumers.  

   ■  Narrow market and low cost:  Payless competes by offering a specific product, 
shoes, at low prices. Its business stra w-cost provider of shoes. 
Payless competes with Walmart, which also sells low-cost shoes, by offering a far 

.  

   ■  Narrow market and high cost:  Tiffany & Co. competes by offering a differentiated 
product t high prices. Its business stra ws it to be a high-cost 
provider of pr t consumers.   

   VALUE CHAIN ANALYSIS—EXECUTING 

BUSINESS STRATEGIES 

 Firms make pr aw inputs and to 
a product or service that customers find valuable. A  ess process    is a standardized 

at accomplish a specific task, such as processing a customer’s order. 

  LO 1.7   Demonstrate how a company 

can add value by using Porter’s 

value chain analysis.  

 F IGURE 1.12 

 Porter’s Three Generic 

Strategies 

Source: Reprinted with the 

permission of Free Press, a Division 

of Simon & Schuster, Inc., from 

Competitive Strategy: Techniques for 

Analyzing Industries and Competitors 

by Michael E. Porter. Copyright © 

1980, 1998 by The Free press. All rights 

reserved.

 F IGURE 1.13 

 Examples of Porter’s Three 

Generic Strategies 
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Once a firm identifies the industry it wants to enter and the generic stra ill focus 
on, it must then choose the business processes required to create its products or ser-

. Of course, the firm will want to ensure the processes add value and create compet-
tages. To iden advantages, Michael Porter created    value 

  m as a series of business processes that each add value 
to the product or service. 

 Value chain analysis is a useful tool for determining how to create the greatest pos-
sible value for customers (see  Figure 1.14 ). The goal of value chain analysis is to iden
processes in which the firm can add value for the customer and create a competitive 
advantage for itself tage or product differen tion.     

 The  value chain  groups a firm’s activities into two categories, prim , 
and support value activities.  value activities,    sho t the bottom of the value 
chain in  Fi e 1.14 , acquire raw materials and manufacture, deliver, market, sell, and 
pro -sales ser .

    1.  Inbound logistics:  acquires raw materials and resources and distributes to manufac-
turing as required.  

   2.  Operations:  transforms raw materials or inputs in .  

   3.  Outbound logistics:  distributes goods and services to customers.  

   4.  Mark s:  promotes, prices, and sells products to customers.  

   5.  S e:  Pro .21    

    Support value s   ain in  Figure 1.14 m 
infr ucture, human resource management t, and procure-
ment. Not surprisingly, these support the prim .

    ■  Firm   infrastructure:  includes the company format or departmental structures, envi-
ronment, and systems.  

   ■  Human resource management:  pro yee training, hiring, and 
compensation.  
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   ■  Technolo    development:  applies MIS to processes to add value.  

   ■  Procurement:  purchases inputs such as raw materials, resources, equipment, and 
supplies.    

 It is easy to understand ho m takes raw mater  
ansforms it into paper. A t include using high-

aw mater -day free der. Ho , might a 
m take ra wledge ansfor  

in wledge? A hotel migh ack customer reser-
va ont-desk employees when a loy  
emplo y n aded 
rooms. E ain allows m agers to iden t busi-
ness pr a a . 

 forming a value chain analysis, a fir
exten oduct or ser . This 
step generates r m can measure, shown as percentages in  Figure 1.15 , 
to describe ho or reduces) value. Then the competitive advan-

m is whether to ther 
enhance their value, (2) target low value-adding activities to increase their value, or 
(3) perform some combina .     

 MIS adds value to both primary and suppor . One example of a prim
ted by MIS is the development of a marketing campaign manage-

men at could target marketing campaigns mor tly, thereby reduc-
ing marketing costs. The system would also m better pinpoint target market 
needs, thereby increasing sales. One example of a suppor ted by 
MIS is the development of a human resour at could mor tly reward 
employees based on performance. The system could also iden yees who are at 
risk of quitting, allo anager’s time to find additional challenges or opportunities 
that would help retain these emplo us reduce turnover costs. 

 Value chain an at pro ard and fast numbers for 
evalua at add value to products and ser . Managers can find 
additional value by an ain in terms of Porter’s Five 
Forces Model (see  Fi e 1.15 ). For example ease buyer power, 
a company can construct its value ch s ” by offering 
high levels of customer ser ease customers educe 
their power. An ucting suppor
threat of new entrants. Analyzing and constructing prim
decr eat of substitute products or ser .22 

 Revising Porter’ ee business strategies is critical. Firms must continually adapt 
to their competitive en onments, which can cause business stra . In the 

 F IGURE 1.14 

 The Value Chain 

Source: Reprinted with the 

permission of Free Press, a Division 

of Simon & Schuster, Inc., from 

Competitive Advantage: Creating and 

Sustaining Superior Performance by 

Michael E. Porter. Copyright © 1985, 

1998 by Michael E. Porter. All rights 

reserved.
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 F IGURE 1.15 

 The Value Chain and Porter’s 

Five Forces Model 

rem w managers can formulate business strategies using 

MIS to create competitive advantages.  Fi e 1.16  gives an overview of the remaining 

chapters, along with the relevant business stra ted MIS topics.          

Source: Reprinted with the permission of Free Press, a Division of Simon & Schuster, Inc., from Competitive Advantage: Creating and Sustaining Superior 

Performance by Michael E. Porter. Copyright © 1985, 1998 by Michael E. Porter. All rights reserved.
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 F IGURE 1.16 

 Overview of  Business Driven 

Information Systems  
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   Learning Outcome 1.1:    
information, business intelligence, and knowledge.  

 We live in the information age, when infinite quantities of facts are widely available to anyone 

who can use a computer. The core drivers of the information age include data, information, 

business intelligence, and knowledge. Data are raw facts that describe the characteristics 

of an event or object. Information is data converted into a meaningful and useful context. 

Business intelligence (BI )  is information collected from multiple sources such as suppliers, 

customers, competitors, partners, and industries that analyzes patterns, trends, and relation-

ships for strategic decision making .  Knowledge includes the skills, experience, and expertise, 

coupled with information and intelligence that creates a person’s intellectual resources. As 

you move from data to knowledge you include more and more variables for analysis resulting 

in better, more precise support for decision making and problem solving.  

  Learning Outcome 1.2:    
must work together to achieve success.  

 Companies are typically organized by department or functional area such as accounting, 

finance, human resources, marketing, operations management, and sales. Although each 

department has its own focus and its own data, none can work independently if the company 

is to operate as a whole. It is easy to see how a business decision made by one department 

can affect other departments. Functional areas are anything but independent in a business. 

In fact, functional areas are interdependent. Sales must rely on information from operations 

to understand inventory, place orders, calculate transportation costs, and gain insight into 

product availability based on production schedules. For an organization to succeed, every 

department or functional area must work together sharing common information and not be 

a “silo.” Information technology can enable departments to more efficiently and effectively 

perform their business operations.  

  Learning Outcome 1.3:    Explain systems thinking and how management information 
systems enable business communications.  

 A system is a collection of parts that link to achieve a common purpose. Systems thinking is 

a way of monitoring the entire system by viewing multiple inputs being processed or trans-

formed to produce outputs while continuously gathering feedback on each part. Feedback is 

information that returns to its original transmitter (input, transform, or output) and modifies the 

transmitter’s actions. Feedback helps the system maintain stability. Management information 

systems (MIS) is a business function, like accounting and human resources, which moves 

information about people, products, and processes across the company to facilitate decision 

making and problem solving. MIS incorporates systems thinking to help companies operate 

cross-functionally. For example, to fulfill product orders, an MIS for sales moves a single cus-

tomer order across all functional areas including sales, order fulfillment, shipping, billing, and 

finally customer service. Although different functional areas handle different parts of the sale, 

thanks to MIS, to the customer the sale is one continuous process.  

  Learning Outcome 1.4:     .  

 A competitive advantage is a feature of a product or service on which customers place a 

greater value than they do on similar offerings from competitors. Competitive advantages pro-

vide the same product or service either at a lower price or with additional value that can fetch 

premium prices. Unfortunately, competitive advantages are typically temporary, because 

competitors often quickly seek ways to duplicate them. In turn, organizations must develop a 

  L E A R N I N G  O U T C O M E  R E V I E W 
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strategy based on a new competitive advantage. Ways that companies duplicate competitive 

advantages include acquiring the new technology, copying business processes, and hiring 

away employees.  

  Learning Outcome 1.5:    s Five Forces Model and explain each of the 
five forces.  

 Porter’s Five Forces Model analyzes the competitive forces within the environment in which a 

company operates, to assess the potential for profitability in an industry.

    ■ Buyer power is the ability of buyers to affect the price they must pay for an item.  

   ■ Supplier power is the suppliers’ ability to influence the prices they charge for supplies 

(including materials, labor, and services).  

   ■ Threat of substitute products or services is high when there are many alternatives to a 

product or service and low when there are few alternatives from which to choose  

   ■ Threat of new entrants is high when it is easy for new competitors to enter a market and 

low when there are significant entry barriers to entering a market  

   ■ Rivalry among existing competitors is high when competition is fierce in a market and low 

when competition is more complacent     

  Learning Outcome 1.6:     s three generic strategies.  

 Organizations typically follow one of Porter’s three generic strategies when entering a new 

market: (1) broad cost leadership, (2) broad differentiation, (3) focused strategy. Broad strate-

gies reach a large market segment. Focused strategies target a niche market. Focused strate-

gies concentrate on either cost leadership or differentiation.  

  Learning Outcome 1.7:    s 
value chain analysis.  

 To identify competitive advantages, Michael Porter created value chain analysis, which views 

a firm as a series of business processes that each add value to the product or service. The 

goal of value chain analysis is to identify processes in which the firm can add value for the 

customer and create a competitive advantage for itself, with a cost advantage or product 

differentiation. The value chain groups a firm’s activities into two categories—primary value 

activities and support value activities. Primary value activities acquire raw materials and man-

ufacture, deliver, market, sell, and provide after-sales services. Support value activities, along 

the top of the value chain in the figure, include firm infrastructure, human resource manage-

ment, technology development, and procurement. Not surprisingly, these support the primary 

value activities.      

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  Define Globalization 1.0, 2.0, and 3.0 and provide a sample of the type of busi-

ness data managers collected during each era.  

   2.  Comprehension:  Explain Friedman’s flat world and the reasons it is important for all busi-

nesses, small or large, to understand.  

   3.  Application:  Demonstrate how students competing for jobs in a “flat world” can create 

competitive advantages to differentiate themselves in the marketplace.  

   4.  Analysis:  Analyze the current business environment and identify a new flattener not men-

tioned on Friedman’s list.  
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   5.  Synthesis:  Propose a plan for how a start-up company can use any of Porter’s strategies to 

combat competition in a global world.  

   6.  Evaluate:  Argue for or against the following statement: “The world is not flat (in Friedman’s 

sense of the term) because many undeveloped countries are not connected electronically.”    

  K E Y  T E R M S 

   Business intelligence (BI), 8  

  Business process, 20  

  Business strategy, 14  

  Buyer power, 16  

  Chief information officer 

(CIO), 13  

  Chief knowledge officer 

(CKO), 13  

  Chief privacy officer (CPO), 13  

  Chief security officer (CSO), 13  

  Chief technology officer 

(CTO), 13  

  Competitive advantage, 14  

  Competitive intelligence, 14  

  Data, 6  

  Entry barrier, 17  

  Fact, 5  

  Feedback, 12  

  First-mover advantage, 14  

  Information, 8  

  Information age, 5  

  Knowledge, 9  

  Knowledge worker, 9  

  Loyalty program, 16  

  Management information 

systems (MIS), 13  

  Porter’s Five Forces Model, 15  

  Primary value activities, 21  

  Product differentiation, 18  

  Rivalry among existing 

competitors, 18  

  Supplier power, 16  

  Supply chain, 16  

  Support value activities, 21  

  Switching costs, 16  

  System, 11  

  Systems thinking, 12  

  Threat of new entrants, 17  

  Threat of substitute products or 

services, 17  

  Value chain analysis, 21  

  Variable, 8    

  R E V I E W  Q U E S T I O N S 

    1. What is data and why is it important to a business?  

   2. How can a manager turn data into information?  

   3. What is the relationship between data, information, business intelligence, and 

knowledge?  

   4. Why is it important for a company to operate cross-functionally?  

   5. Why would a company want to have a CIO, CPO, and CSO?  

   6. Explain MIS and the role it plays in a company and global business.  

   7. Do you agree that MIS is essential for businesses operating in the information age? 

Why or why not?  

   8. Why is it important for a business major to understand MIS?  

   9. What type of career are you planning to pursue? How will your specific career use data, 

information, business intelligence, and knowledge?  

   10. Explain systems thinking and how it supports business operations.  

   11. What business strategies would you use if you were developing a competitive advan-

tage for a company?  

   12. Explain Porter’s Five Forces Model and the role it plays in decision making.  

   13. How could a company use loyalty programs to influence buyer power? How could a 

company use switching costs to lock in customers and suppliers?  

   14. What are Porter’s three generic strategies and why would a company want to follow 

only one?  

   15. How can a company use Porter’s value chain analysis to measure customer 

satisfaction?    
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  C LO S I N G  C A S E  O N E 

 Apple—Merging Technology, Business, 

and Entertainment      

 This might sound hard to believe, but a bit more than a decade ago, Apple was on the brink of 

bankruptcy. Apple Computer Inc., now back from near oblivion, is blazing a trail through the 

digital world with innovation and creativity that has been missing from the company for the 

past 20 years. The unique feature of Apple’s competitive advantages is that they come from 

customers and users, not Apple employees. That’s right; the company welcomes products 

created by consumers to sell to consumers, a trend new to business. 

  Capitalizing on the iPod 

 With millions of iPods in the hands of consumers, many people are finding ways to capitalize 

on the product. John Lin created a prototype of a remote control for the iPod and took his pro-

totype to  Macworld,  where he found success. A few months later, Lin’s company had Apple’s 

blessing and a commitment for shelf space in its retail stores. “This is how Apple supports the 

iPod economy,” Lin said. 

 In the iPod-dominated market, hundreds of companies have been inspired to develop more 

than 500 accessories—everything from rechargers for the car to $1,500 Fendi bags. Eric Tong, 

vice president at Belkin, a cable and peripheral manufacturer, believes that 75 percent of all 

iPod owners purchase at least one accessory—selling over 30 million accessories to date. 

With most of the products priced between $10 and $200, that puts the iPod economy well over 

$300 million and perhaps as high as $6 billion. Popular iPod accessories include:

    ■ Altec Lansing Technologies—iPod speakers and recharger dock ($150).  

   ■ Belkin—TuneCast mobile FM transmitter ($40).  

   ■ Etymotic Research—high-end earphones ($150).  

   ■ Griffin Technology—iTrip FM transmitter ($35).  

   ■ Kate Spade—Geneva faux-croc mini iPod holder ($55).  

   ■ Apple—socks set in six colors: green, purple, blue, orange, pink, and gray ($29).  

   ■ Apple—digital camera connector ($29).     

  Capitalizing on the iPhone 

 Looking at someone using an iPhone is an interesting experience because there is a good 

chance they are not making a phone call. They could be doing a number of things from playing 

a game to trading stocks, watching a TV show, or even conducting business with a mobile ver-

sion of salesforce.com’s customer-management software. In a brilliant strategic move, Apple 

let outsiders offer software for the iPhone and in less than six months, more than 10,000 appli-

cations had been created. In fact, more than 15,000 applications are available at its app store 

section of iTunes, and they have been downloaded a total of 500 million times. Now, many of 

the iPhone apps are available for the iPad. 

 The iPhone and iPad app store market is getting so huge relative to other smart-phone 

markets that some developers argue there is little point adapting applications for Google’s 

Android or any other iPhone competitor. According to Jeff Holden, CEO of Pelago Inc., when 

he created his social networking company he fully intended to follow the conventional wis-

dom for how to build a sizable, fast-growing software company: Get your programs on as 

many platforms and devices as possible. But when he crunched the numbers he came to 

an interesting business conclusion: The 13 million iPhone owners had already downloaded 
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more applications than the 1.1 billion other cell phone owners! To entrepreneurs, develop-

ing a program for the iPhone automatically provides a significantly larger market—almost 

94 times larger than its competitors. “Why would I ever build for anything but the iPhone?” 

Holden asked.  

  Capitalizing on the iPad 

 Apple’s latest release, the iPad, is a lightweight, portable, tablet computer, similar to the 

iPhone, that allows customers to download applications, check email, and play music all 

at the touch of a button. Both the iPhone and the iPad can multitask, allowing customers to 

read a Web page while downloading email in the background over wireless networks. The 

arrival of the iPad brought a simultaneous expansion of the network of accessories. Because 

the iPad was designed with an exposed screen and without a camera, separate keyboard, 

memory card slots, or expansion ports, one might say it was specifically built for accessories. 

Many owners will modify it in some way, whether for mere decoration or hard-core protection. 

A few of the new accessories include:

    ■ iPad Clear Armor screen protector—$35.  

   ■ iPad Antique book case cover—$40.  

   ■ iPad wireless keyboard—$99.  

   ■ iPad overcoat sleeve—$35.  

   ■ iPad Joule luxury stand—$130.24     

  Questions 

    1. Do you agree or disagree that Apple’s iTunes, iPhone apps, and iPad apps give the 

company a competitive advantage? Be sure to justify your answer.  

   2. Why are data, information, business intelligence, and knowledge important to Apple? Give 

an example of each type in relation to the iPad.  

   3. Analyze Apple using Porter’s Five Forces Model.  

   4. Which of the three generic strategies is Apple following?  

   5. Which of Porter’s five forces did Apple address through its introduction of the iPhone?  

   6. Which of Porter’s five forces did Apple address through its customer-developed 

applications?        

  C LO S I N G  C A S E  T W O 

 Major League Baseball—The Real 

Competitive Advantages      

 The bases are empty and the game is tied as Jayson Werth steps into the batter’s box at the 

end of the eighth inning for the Philadelphia Phillies. Werth, the right fielder, faces Steven Shell, 

relief pitcher for the Washington Nationals. On Shell’s fourth pitch, he leaves a sluggish curve-

ball hanging over the plate. Werth smashes it into the stands for a game-winning home run. 

 As the stadium goes wild, an incredibly sophisticated information system swings into 

action and 60 people in a downtown Manhattan office begin slicing and dicing the video of 

Werth’s home run. The clips are sent to thousands of computers and cell phones around the 

world, and a few minutes after the hit a commuter on the local train to Philadelphia’s Main Line 

watches it for free on his cell phone, while stadium visitors learn that Shell’s pitch was a mere 

74 miles per hour and broke 14 inches. 
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 The brains behind the business is the Major League Baseball Advanced Media (MLBAM), 

which generates revenue of about $450 million a year. Fifty percent of MLBAM’s revenues 

come from fans who pay $120 a season to watch games live over the Internet, and the remain-

der is generated from advertising that runs next to its online content. MLBAM has grown into 

a significant revenue source for Major League Baseball, which has total revenues of about 

$6 billion. “They have a passionate base that they went after in a smart way,” says Bobby 

Tulsiani, analyst with the market research firm JupiterResearch. 

 MLBAM’s strategy is enlightening for other sports franchises and, undeniably, for other 

companies in the online content business. While most leagues limit what they put on the Web 

and avoid streaming live video online for fear that their television ratings could be hurt, MLB’s 

experience suggests that such concerns might be misplaced. “Rights fees are up, attendance 

is up, viewership is up,” says Bob Bowman, chief executive at MLBAM. “Somehow the strat-

egy of putting [baseball games] on every device that has a plug or a battery has worked for the 

business partners. Even more important, it’s worked for our fans.” 

  Staggering Amount of Stats 

 The biggest draw for fans to MLBAM’s online content is the amount of information the com-

pany provides that is unavailable anywhere else or on any other type of device. Without the 

online content, fans simply would not know that Werth’s home run came on Shell’s 18th pitch 

of the evening or that his first and third pitches to Werth were both 89 mph fastballs, while the 

fateful curveball was 15 mph slower. 

 One pitfall is that a truly obsessive fan could easily become lost in so much data, includ-

ing clips of each major event of the season, statistics on how particular players have done 

against a starting pitcher, and final standings for every season back to 2001. “It’s much more 

than what you can get on television,” Jupiter’s Tulsiani says. “It taps into the base by offering 

multiple camera angles, stats, and on-demand video.” 

 MLBAM’s New York offices are like an adolescent’s idea of a dream job. On one recent 

summer day, dozens of workers sat at desks watching hour after hour of live baseball. There 

was a flurry of activity when something important happened in a game, like Werth’s homer or 

a crucial strikeout.  

  Profitability 

 MLBAM’s primary competitive advantage lies in the unique video editing information system it 

created that allows employees to produce highlights in just a few minutes, important because 

the group is sending out about 200 highlights a day during the regular season. 

 The system works by playing each game on a computer in a small window. As soon as 

something important happens, an MLBAM employee rewinds the game in the computer and 

marks the highlight. It is then passed along through two supervisors who send the highlight 

out over the Internet to thousands of paying customers. 

 “The program took about two months to make,” says MLBAM’s Joe Inzerillo, senior vice 

president for multimedia and distribution. Would MLBAM ever consider licensing its program? 

“We’ve had inquiries about people wanting to buy the program, but it is so tethered to our 

back end that we’d have to address compatibility issues. It’s unlikely it would make sense 

to sell it.” Instead, the company uses its technological competitive advantages to work with 

other sports. This year the NCAA paid between six and seven figures to run its live streaming 

of the men’s college basketball tournament through MLBAM’s servers.  

  Big Sales Opportunity 

 MLBAM sees mobile phones as the next big revenue opportunity. It is already creating cus-

tomized applications for a number of phones, including BlackBerries and iPhones, allowing 

customers to tap into the statistics from the Gameday website. “The one device we all rely 

on is our cell phone,” Bowman says. “It is with us, sadly perhaps, as many as 24 hours a 

day.” As technology continues to improve, and streaming video becomes more portable on 
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all devices, some fear television will disappear. It will be interesting to see how the future for 

MLBAM unfolds.25  

  Questions 

    1. Explain competitive advantages and identify any that MLBAM has created. What does 

MLBAM need to worry about for the future?  

   2. Using Porter’s Five Forces Model, analyze MLBAM’s buyer power and supplier power. 

What could MLBAM do to increase customer loyalty?  

   3. Which of Porter’s three generic strategies is MLBAM following?  

   4. How could MLBAM use Porter’s value chain analysis to detect competitive advantages?  

   5. Predict what might happen to MLBAM if it failed to secure its subscriber information and 

all personal information—including credit card numbers—was accidentally posted to an 

anonymous website.        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

  1. Focusing on Friedman 
 Thomas Friedman’s newest book is titled  Hot, Flat, and Crowded: Why We Need a Green 

Revolution—And How It Can Renew America.  Research the Internet to find out as much 

information as you can about this text. Why would a business manager be interested in 

reading this text? How will this text impact global business? Do you think  Hot, Flat, and 

Crowded  will have as great an impact on society as  The World Is Flat  had on business? 

Why or why not?26  

  2. Pursuing Porter 
 There is no doubt that Michael Porter is one of the more influential business strategists of 

the 21 st  century. Research Michael Porter on the Internet for interviews, additional arti-

cles, and new or updated business strategies. Create a summary of your findings to share 

with your class. How can learning about people such as Thomas Friedman and Michael 

Porter help prepare you for a career in business? Name three additional business profes-

sionals you should follow to help prepare for your career in business.  

  3. Renting Movies 
 The video rental industry is fiercely competitive. Customers have their choice of renting a 

movie by driving to a store (Blockbuster), ordering through the mail (Netflix), or watching 

directly from their television (pay-per-view or Netflix). Using Porter’s Five Forces Model 

(buyer power, supplier power, threat of new entrants, threat of substitute products, and 

competition), evaluate the attractiveness of entering the movie rental business. Be sure 

to include product differentiation, switching costs, and loyalty programs in your analysis.  

  4. Working for the Best 
 Each year,  Fortune  magazine creates a list of the top 100 companies to work for. Find the 

most recent list. What types of data do you think  Fortune  analyzed to determine the com-

pany ranking? What issues could occur if the analysis of the data was inaccurate? What 

types of information can you gain by analyzing the list? Create five questions a student 

performing a job search could answer by analyzing this list.  

  5. Salary Surveys 
 Salary surveys offer great tools for highlighting the opportunities associated with an MIS 

major. The starting annual salaries in the MIS field range from $50,000 to $85,000 and many 
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are rising.  Figure 1.17  displays a  Computerworld  salary survey. Research the Internet for a 

current MIS salary survey. Which types of jobs are on the rise? If there are any jobs you 

are unfamiliar with, research the Internet to determine the job characteristics. List the top 

three jobs you would want if you were to pursue a career in MIS. What do you find interest-

ing about these jobs? What skills can you build to help you prepare for these jobs?27 

F IGURE 1.17

  Computerworld  Salary Survey Job Description Compensation

Business intelligence analyst $  81,866

Communications specialist $  85,938

Database architect $  98,995

Ebusiness specialist $  71,717

Information security specialist $  83,693

IT / IS technology / business systems analyst $  78,305

Network architect $  96,302

Programmer / analyst $  75,995

Project leader $  87,922

Senior systems analyst $  89,987

Software developer $  85,684

Software engineer $  93,726

Storage architect / engineer $111,077

Systems programmer $  89,472

Web developer $  66,347

  6. Starting your own Business 
 Josh James recently sold his Web analytics company, Omniture, to Adobe for $1.8 billion. 

Yes, James started Omniture from his dorm room! Have you begun to recognize the 

unbelievable opportunities available to those students who understand the power of MIS, 

regardless of their major? Answer the following questions.28   

    a. Why is it so easy today for students to create start-ups while still in college?  

   b. What would it take for you to start a business from your dorm room?  

   c. How will this course help you prepare to start your own business?  

   d. Research the Internet and find three examples of college student start-ups.  

   e. What’s stopping you from starting your own business today? You are living in the infor-

mation age and with the power of MIS, it is easier than ever to jump into the business 

game with very little capital investment. Why not start your own business today?        

  7. The Five Forces Model at Work 
 Your team is working for a small investment company that specializes in technology invest-

ments. A new company, Geyser, has just released an operating system that plans to com-

pete with Microsoft’s operating systems. Your company has a significant amount of capital 

invested in Microsoft. Your boss, Kellee Lazarus, has asked you to compile a Porter’s Five 

Forces analysis for Microsoft to ensure that your company’s Microsoft investment is not 

at risk.  

  8. Competitive Analysis 
 Cheryl O’Connell is the owner of a small, high-end retailer of women’s clothing called 

Excelus. Excelus’s business has been successful for many years, largely because of 

O’Connell’s ability to anticipate the needs and wants of her loyal customer base and provide 
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them with personalized service. O’Connell does not see any value in IT and does not want 

to invest any capital in something that will not directly affect her bottom line. Develop a 

proposal describing the potential IT-enabled competitive opportunities or threats O’Connell 

might be missing by not embracing IT. Be sure to include a Porter’s Five Forces analysis 

and discuss which one of the three generic strategies O’Connell should pursue.  

  9. Applying the Three Generic Strategies 
 This chapter discussed several examples of companies that pursue differentiated strate-

gies so that they are not forced into positions where they must compete solely based on 

price. In a team, choose an industry and find and compare two companies, one that is 

competing based on price and another that is pursuing a differentiated strategy enabled 

by the creative use of IT. Some industries you may want to consider are clothing retailers, 

grocery stores, airlines, and personal computers. Prepare a presentation for the class on 

the ways that the company is using IT to help it differentiate and compete against the low-

cost provider. Before you begin, spend some class time to make sure each team selects a 

different industry.  

  10. 10 Best Things You Will Say to Your Grandchildren 
  Wired  magazine recently posted the top 10 things you will say to your grandchildren. For 

each expression below try to identify what it is referring to and why it will be considered 

outdated.    29  

   1. Back in my day, we only needed 140 characters.  

   2. There used to be so much snow up here, you could strap a board to your feet and 

slide all the way down.  

   3. Televised contests gave cash prizes to whoever could store the most data in their 

head.  

   4. Well, the screens were bigger, but they only showed the movies at certain times 

of day.  

   5. We all had one, but nobody actually used it. Come to think of it, I bet my LinkedIn pro-

file is still out there on the Web somewhere.  

   6. Translation: “English used to be the dominant language. Crazy, huh?”  

   7. Our bodies were made of meat and supported by little sticks of calcium.  

   8. You used to keep files right on your computer, and you had to go back to that same 

computer to access them!  

   9. Is that the new iPhone 27G? Got multitasking yet?  

   10. I just can’t get used to this darn vat-grown steak. Texture ain’t right.     

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

 You have recently inherited your grandfather’s business, which is conveniently located in your 

city’s downtown. The business offers many different kinds of specialized products and ser-

vices and was first opened in 1952 and was a local hot spot for many years. Unfortunately, 

business has been steadily declining over the past few years. The business runs without any 

computers and all ordering takes place manually. Your grandfather had a terrific memory and 

knew all of his customers and suppliers by name, but unfortunately, none of this information is 

located anywhere in the store. The operational information required to run the business, such 

as sales trends, vendor information, promotional information, and so on, is all located in your 
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grandfather’s memory. Inventory is tracked in a note pad, along with employee payroll, and 

marketing coupons. The business does not have a website, uses very little marketing except 

word of mouth, and essentially still operates the same as it did in 1952. 

 Throughout this course you will own and operate your grandfather’s business, and by tak-

ing advantage of business practices discussed in this text, you will attempt to increase prof-

its, decrease expenses, and bring the business into the 21st century. For the purpose of this 

case, please choose the business you wish to operate and create a name for the business. 

For example, the business could be a coffee shop called The Broadway Café, an extreme 

sports store called Cutting Edge Sports, or even a movie store called The Silver Screen. Try 

to pick a business you are genuinely interested in running and that aligns with your overall 

career goals.  

  PROJECT FOCUS:  COMPETITIVE ADVANTAGE 

    1. Identify the business you are going to build throughout this course and choose a name for 

your business.  

   2. Write an analysis of buyer power and supplier power for your business using Porter’s Five 

Forces Model. Be sure to discuss how you could combat the competition with strategies 

such as switching costs and loyalty programs.  

   3. Write an analysis of rivalry, entry barriers, and the threat of substitute products for your 

business using Porter’s Five Forces Model. Be sure to discuss how you could combat the 

competition with strategies such as product differentiation.  

   4. Describe which of Porter’s three generic strategies you would use for your business. Be 

sure to describe the details of how you will implement this strategy and how it will help 

you create a competitive advantage in your industry.     

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

 PROJECT I     Capitalizing on Your Career 

 Business leaders need to be comfortable with management information systems (MIS) for the 

following (primary) reasons:

    ■ The sheer magnitude of the dollars spent on MIS must be managed to ensure business 

value.  

   ■ Research has consistently shown that when top managers are active in supporting MIS, 

they realize a number of benefits, such as gaining a competitive advantage, streamlining 

business processes, and even transforming entire industries.  

   ■ When business leaders are not involved in MIS, systems fail, revenue is lost, and entire 

companies can even fail because of poorly managed systems.    

 How do companies get managers involved in MIS? One of the biggest positive factors is 

managers’ personal experience with MIS and MIS education, including university classes and 

executive seminars. Once managers understand MIS through experience and education, they 

are more likely to lead their companies in achieving business success through MIS.  

  Project  Focus 

     1.  Search the Internet for examples of the types of technologies currently used in the field or 

industry that you plan to pursue. For example, if you are planning a career in accounting 

or finance, you should become familiar with financial systems such as Oracle Financials. 

For a career in logistics or distribution, research supply chain management systems. If 

marketing appeals to you, research customer relationship management systems, blogs, 

emarketing, and social networking.  
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    2.  As a competitive tool, MIS can differentiate products, services, and prices from competi-

tors’ offerings by improving product quality, shortening product development or delivery 

time, creating new MIS-based products and services, and improving customer service 

before, during, and after a transaction. Search the Internet for examples of companies in the 

industry where you plan to work that have achieved a competitive advantage through MIS.  

    3.  Create a brief report of your findings; include an overview of the type of technologies you 

found and how companies are using them to achieve a competitive advantage.     

  PROJECT I I     Achieving Alignment 

 Most companies would like to be in the market-leading position of JetBlue, Dell, or Walmart, 

all of which have used management information systems to secure their respective spots in 

the marketplace. These companies are relentless about keeping the cost of technology down 

by combining the best of MIS and business leadership. 

 The future belongs to those organizations perceptive enough to grasp the significance of 

MIS and resourceful enough to coordinate their business and management information systems.  

  Project  Focus 

     1.  Use any resource to answer the question, “Why is it challenging for businesses to align 

MIS and their other operations?” Use the following questions to begin your analysis:

     a.  How do companies monitor competitive intelligence and create competitive advantages?  

    b.  What are some of the greatest MIS challenges for most firms?  

    c.  What drives MIS decisions?  

    d.  Who or what is the moving force behind MIS decisions for most companies?        

  PROJECT I I I     Market Dissection 

 To illustrate the use of the three generic strategies, consider  Figure 1.18 . The matrix shown 

demonstrates the relationships among strategies (cost leadership versus differentiation) and 

market segmentation (broad versus focused).

 F IGURE 1.18 

 Porter’s Three Generic 

Strategies 

Audi

Kia Hummer
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    ■ Hyundai is following a broad cost leadership strategy. It offers low-cost vehicles, in each 

particular model stratification, that appeal to a large audience.  

   ■ Audi is pursuing a broad differentiation strategy with its Quattro models available at 

several price points. Audi’s differentiation is safety, and it prices its models higher than 

Hyundai’s to reach a large, stratified audience.  

   ■ Kia has a more focused cost leadership strategy. Kia mainly offers low-cost vehicles in the 

lower levels of model stratification.  

   ■ Hummer offers the most focused differentiation strategy of any in the industry (including 

Mercedes-Benz).         

  Project  Focus 

 Create a similar graph displaying each strategy for a product of your choice. The strategy 

must include an example of the product in each of the following markets: (1) cost leader-

ship, broad market; (2) differentiation, broad market; (3) cost leadership, focused market; and 

(4) differentiation, focused market. Potential products include cereal, dog food, soft drinks, 

computers, shampoo, snack foods, jeans, sneakers, sandals, mountain bikes, TV shows, 

movies.   

  PROJECT IV     Porter’s Five Forces 

 Setting strategic direction for a business is a challenge for even seasoned professionals. 

The good news is there are many tools available you can use to help you find competitive 

advantages, including Porter’s Five Forces. Porter’s Five Forces Model analyzes the competi-

tive forces within the environment in which a company operates to assess the potential for 

profitability in an industry. Its purpose is to combat these competitive forces by identifying 

opportunities, competitive advantages, and competitive intelligence. If the forces are strong, 

they increase competition; if the forces are weak, they decrease competition.  

  Project  Focus 

 Porter’s Five Forces Model is a good framework for understanding market forces. Break 

into groups and choose a comparison from the list below to perform a Porter’s Five Forces 

analysis.

    ■ Notebook computer and laptop computer.  

   ■ PDA and laptop computer.  

   ■ iPhone and cell phone.  

   ■ iPod and CD player.  

   ■ GPS device and a road atlas.  

   ■ Digital books and printed books.      

  PROJECT V    Adding Value 

 To identify these competitive advantages, Michael Porter created value chain analysis, which 

views a firm as a series of business processes that each add value to the product or service. 

Value chain analysis is a useful tool for determining how to create the greatest possible value 

for customers. The goal of value chain analysis is to identify processes in which the firm can 

add value for the customer and create a competitive advantage for itself, with a cost advan-

tage or product differentiation  

  Project  Focus 

 Starbucks has hired you after your graduation for a temporary position that could turn into a 

full-time opportunity. With new cafés and juice shops popping up on every corner, coupled 
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with the global recession, Starbucks is worried about losing market share to competitors. 

Your boss, Heather Sweitzer, is out of ideas for ways to improve the company’s profitability. 

You decide that one of the most useful tools for identifying competitive advantages is Porter’s 

value chain analysis. Of course, you do not yet have the detailed knowledge to complete all 

of the elements required, but you know enough to get started and plan to take your draft to 

Sweitzer next week. Using your knowledge of Starbucks, create a value chain analysis. Feel 

free to make assumptions about operations; just be sure to list any that you make. Also, be 

sure to write an overview of the tool and its potential value so Sweitzer can understand how 

it works.   

  PROJECT VI     Flat Competition 

 “When I was growing up in Minneapolis, my parents always said, ‘Tom, finish your dinner. 

There are people starving in China and India.’ Today I tell my girls, ‘Finish your homework, 

because people in China and India are starving for your jobs.’ And in a flat world, they can 

have them, because there’s no such thing as an American job anymore.” Thomas Friedman.  

  Project  Focus 

 In his book,  The World is Flat,  Thomas Friedman describes the unplanned cascade of techno-

logical and social shifts that effectively leveled the economic world, and “accidentally made 

Beijing, Bangalore, and Bethesda next-door neighbors.” The video of Thomas Friedman’s lec-

ture at MIT discussing the flat world is available at  http://mitworld.mit.edu/video/266 . If you 

want to be prepared to compete in a flat world you must watch this video and answer the 

following questions:

    ■ Do you agree or disagree with Friedman’s assessment that the world is flat?  

   ■ What are the potential impacts of a flat world for a student performing a job search?  

   ■ What can students do to prepare themselves for competing in a flat world?30      

  PROJECT VI I     Wikiblunders 

 According to PC World these false facts all appeared on Wikipedia:

    1. Robbie Williams eats domestic pets in pubs for money.  

   2. David Beckham was a Chinese goalkeeper in the 18th century.  

   3. Paul Reiser’s dead. (Reiser is an actor)  

   4. Sinbad’s dead. (Sinbad is an actor)  

   5. Sergey Brin’s sexy, dating Jimmy Wales, and dead. (Brin founded Google and Wales 

founded Wikipedia)  

   6. Tony Blair worships Hitler. (Blair was the former Prime Minister of the United Kingdom)  

   7. The Duchess of Cornwall’s Christian name is Cow-miller.  

   8. Robert Byrd’s dead. (Byrd is a U.S. Senator from West Virginia)  

   9. John Seigenthaler helped assassinate John and Robert Kennedy. (Seigenthaler is a 

journalist)  

   10. Conan O’Brien assaults sea turtles while canoeing.31     

  Project  Focus 

 We know that people use information technology to work with information. Knowing this, 

how could these types of errors occur? What could happen if you decided to use Wikipedia to 

collect business intelligence for a research paper? What could Wikipedia do to help prevent 

these types of errors?   
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  PROJECT VI I I     What’s Wrong with This Bathroom? 

 If you were the CEO of a global financial company that was experiencing a financial crisis, 

would you invest $1 million to renovate your office? Probably not and you are possibly 

wondering if this is a fabricated story from  The Onion.  Guess what, this is a true story! 

John Thain, the former CEO of Merrill Lynch, decided to spend $1.2 million refurbishing his 

office—well after Merrill Lynch posted huge financial losses. Thain personally signed-off all 

of the following:

    ■ Area Rug: $87,784  

   ■ Mahogany Pedestal Table: $25,713  

   ■ 19th Century Credenza: $68,179  

   ■ Pendant Light Furniture: $19,751  

   ■ 4 Pairs of Curtains: $28,091  

   ■ Pair of Guest Chairs: $87,784  

   ■ George IV Chair: $18,468  

   ■ 6 Wall Sconces: $2,741  

   ■ Parchment Waste Can: $1,405 (yes, for a trash can!!)  

   ■ Roman Shade Fabric: $10,967  

   ■ Roman Shades: $7,315  

   ■ Coffee Table: $5,852  

   ■ Commode on Legs: $35,11532     

  Project  Focus 

 It takes years of education and work experience for people to build the skills necessary to 

take on the role of CEO. Obviously, a company like Merril Lynch would only hire a highly quali-

fied person for the job. What do you think happened to John Thain? Why would he spend an 

obscene amount of money redecorating his office when his company was having financial 

trouble? What happens to a company whose executives are not aligned with company goals? 

How can you ensure that your company’s executives are not making monumental mistakes, 

such as million dollar bathroom renovations?   

  PROJECT IX     I Love TED! 

 A small nonprofit started in 1984, TED (Technology, Entertainment, Design) hosts conferences 

for Ideas Worth Spreading. TED brings people from all over the globe to share award-winning 

talks covering the most innovative, informative, and exciting speeches ever given in 20 minutes. 

You can find TED talks by Al Gore, Bill Gates, Steve Jobs, Douglas Adams, Steven Levitt, Seth 

Godin, Malcolm Gladwell, and so on.33  

  Project  Focus 

 Visit  www.ted.com  and peruse the thousands of videos that are available then answer the 

following:

    ■ Review the TED website and find three talks you would want to watch. Why did you pick 

these three and will you make time outside of class to watch them?  

   ■ How can you gain a competitive advantage by watching TED?  

   ■ How can you find innovative ideas for a start-up by watching TED?  

   ■  How can you find competitive intelligence by watching TED?      
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 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.   

  AY K  A P P L I C AT I O N  P R O J E C T S 

Project 
Number Project Name

Project 
Type

Plug-In 
Focus Area Project Level Skill Set

Page 
Number

1 Financial 

Destiny

Excel T2 Personal 

Budget

Introductory 

Formulas

AYK.4

2 Cash Flow Excel T2 Cash Flow Introductory 

Formulas

AYK.4

3 Technology 

Budget

Excel T1, T2 Hardware 

and Software

Introductory 

Formulas

AYK.4

4 Tracking 

Donations

Excel T2 Employee 

Relationships

Introductory 

Formulas

AYK.4

5 Convert 

Currency

Excel T2 Global 

Commerce

Introductory 

Formulas

AYK.5

6 Cost 

Comparison

Excel T2 Total Cost of 

Ownership

Introductory 

Formulas

AYK.5

7 Time 

Management

Excel or 

Project

T12 Project 

Management

Introductory Gantt Charts AYK.6
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    section 2.1   DECISION SUPPORT SYSTEMS 

   L E A R N I N G  O U T C O M E S 

  2.1 Explain the importance of decision making for managers at each of the three primary organization 

levels along with the associated decision characteristics. 

  2.2 Define critical success factors (CSFs) and key performance indicators (KPIs), and explain how 

managers use them to measure the success of MIS projects. 

  2.3 Classify the different operational support systems, managerial support systems, and strategic 

support systems, and explain how managers can use these systems to make decisions and gain 

competitive advantages. 

  2.4 Describe artificial intelligence, and identify its five main types.   

   MAKING BUSINESS DECISIONS 

 Porter’s stra apter 1 suggest entering markets with a competitive 
advantage in either overall cost leadership, differen tion, or focus. T
results, managers must be able to make decisions and forecast future business needs and 
requirements. The most important and most challenging question confronting manag-
ers today is how to la tion for tomorrow’
in today’s business environment. A company will not have a future if it is not cultivat-
ing strategies for tomorrow. The goal of this section is to expand on Porter’s Five Forces 
Mo ee generic strategies, and value chain analysis to demonstrate how managers 

actices of business decision m . It will also 
highlight how companies heading into the 21 st  century ar tage of advanced 
MIS capable of generating si t competitive advantages across the value chain. 

 As we discussed in Chapter 1, decision making is one of the most important and 
challenging aspects of management. Decisions range from routine choices, such as 
how many items to order or how many people to hire, to unexpected ones such as what 
to do if a key employee suddenly quits or needed materials do not arrive. Toda
massive volumes of information available, managers are challenged to make highly 
complex decisions—some in e informa an the human brain can 
comprehend—in increasingly shorter time frames.  Figure 2.1  display ee primary 
challenges managers face when m .     

  LO 2.1:   

decision making for managers at 

each of the three primary organiza-

tion levels along with the associated 

decision characteristics.  

 F IGURE 2.1 

 Managerial Decision-Making 

Challenges 
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  The Decision-Making Process 

 The process of m ys a crucial role in communication and leader-
ship for operational, managerial, and strategic projects. There are numerous academic 
decision-m ;  Figure 2.2  presents just one example.2      

  Decision-Making Essentials 

 A few key concepts about organizational structure will help our discussion of MIS 
decision-m . The structure of a anization is similar to a pyramid, 
and the different levels require differen mation to assist in decision 
m ing (see  Figure 2.3 ).     

  Operational   At the operational level, employees develop, control, and maintain 
cor equired to run the day-to-day operations. Operational decisions 
are considered  d de   which arise in situations where established pro-
cesses offer poten . S uctured decisions are made frequen e almost 
r ature; they affect short-term business strategies. Reordering invent
creating the emplo oduction schedules are examples of rou-

uctured decisions.  Figure 2.4  highlights the essential elements required for opera-
tional decision m e should be familiar, except metrics 
which are discussed in detail below.      

  Managerial   At the managerial level, employees are continuously evaluating com-
pany opera m’s abilities to iden , and leverage change. 
A company that h tage needs to constantly adjust and re
its stra emain ahead of fast-following competitors. Managerial decisions 
cover short- and medium-range plans, schedules, and budgets along w , 

 F IGURE 2.2 

 The Six-Step Decision-

Making Process 
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 F IGURE 2.3 

 Common Company Structure 

 F IGURE 2.4 

 Overview of Operational 

Decision Making 
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procedures m. They also allocate resources and moni-
tor the performance of organizational subunits, including departments , pro-
cess teams, project teams, and other work groups e considered 
   s d decisions;    they occur in situations in which a few established processes 
help to evaluate potential solutions ecommended 
decision. For example, decisions about producing new products or changing employee 

ange fr uctured to semistructured.  Figure 2.5  highlights the essen
elements required for managerial decision m      

  Strategic   At the strategic level, managers develop overall business strategies, goals, 
and objectives as part of the company’s strategic plan. They also monitor the strategic 
performance of the organization and its overall dir
and competitive business en onment. Strategic decisions are highly  d 
de   occurring in situations in which no procedures or r
sion makers towar rect choice. They are infrequent, extremely important, and 

elated to long-term business stra ter 
a new market or even a new industry over, say, the next three years. I
decisions, managers rely on many sources of informa al knowl-
edge, to find solutions.  Figure 2.6  highlights the essen ts required for strategic 
decision m

     METRICS: MEASURING SUCCESS 

 A    project    is a tempor takes to create a unique product, 
ser , or result. For example, the construction of a new subway station is a project, 
as is a mo ter chain’ e program to allow online ticketing. 
Peter Drucker, a famous managemen iter, once said that if you cannot measure 

  LO 2.2:   Define critical success 

factors (CSFs) and key performance 

indicators (KPIs), and explain how 

managers use them to measure the 

success of MIS projects.  

 F IGURE 2.5 

 Overview of Managerial 

Decision Making 



47Business Driven MIS Module 1

 F IGURE 2.6 

 Overview of Strategic 

Decision Making 

 

something, you cannot manage it. How do managers measure the progress of a complex 
business project? 

    Me   are measurements that evaluate results to deter oject is 
meeting its goals. Two core metrics are critical success factors and key performance 
indicators.    ss factors (CSFs)    ar ucial steps companies perform to 
achieve their goals and objectives and implemen ategies. CSFs include:

    ■ Crea oducts.  

   ■ Retain competitive advantages.  

   ■ Reduce product costs.  

   ■ Increase customer sa  

   ■ Hire and r ofessionals.    

    Key performance indicators s)    ar ics a company uses to 
evaluate progress toward critical success factors. KPIs are far mor an CSFs; 
examples include:

    ■ Turnover rates of employees.  

   ■ Percentage of help desk calls answere ute.  

   ■ Number of product returns.  

   ■ Number of new customers.  

   ■ Average customer spending.    

 It is importan ela itical success factors and 
key performance indicators. CSFs are elements crucial for a business stra s suc-
cess. KPIs measure the progress of CSFs w tifiable measurements, and one CSF 
can have several KPIs. Of course tegories will vary b
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Imagine  improv aduation rates  as a CSF for a college. The KPIs to measure this CSF 
can include:

    ■ Average grades by course and gender.  

   ■ Student dropout rates by gender and major.  

   ■ Average graduation rate by gender and major.  

   ■ Time spent in tutoring by gender and major.    

 KPI al and internal measurements. A common external KPI 
is    market share,   opor ark a m captures. We calculate 
it b m’s sales by the total mark tir arket 
share measures a firm’s external performance rela at of its competitors. For 
example, if a firm’s total sales (revenues) ar tir
ar m has captured 20 percent of the total market (2/10 = 20%) or a 
20 percent market share. 

 A common internal KPI is    return on investment (ROI),    which indicates the earning 
power of a project. We measure it b oject by the costs. 
This sounds easy, and for many departments where the projects are tangible and self-
contained it is; however, for pr at are intangible and cross departmental lines 
(such as MIS projects), ROI is challenging to measure. Imagine attempting to calculate 
the ROI of a fir e extin OI is low. If the 

e at could have destroyed the entire building, its ROI is 
onomically high. 

 Creating KPIs to measure the success of an MIS project offers similar challenges. 
Think about a firm’s email system. How could mana ack depar tal costs and 
pr t ail? Measuring by volume does not account for 
pr use one sales email could land a million-dollar deal while 300 others 
might not generate any revenue. Non-revenue-generating departments such as human 
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resources and legal require em ate profits. F ea-
son, many managers turn to higher-level metrics, such as efficiency and effectiveness, to 
measure MIS projects. 

  Efficiency and Effectiveness Metrics 

  cy MIS me   measur formance of MIS itself oughput, 
tr v ctiveness MIS metrics    measure the 
impact MIS has on business pr , including customer sa
and customer conversion rates. Efficiency focuses on the extent to which a firm is using 
its resources in an optimal wa m is achiev-
ing its goals and objectives. Peter Dr y 
and effectiveness: Doing things right addres y—getting the most from each 
resource. Doing the righ ess ight goals and 
objectives and ensur e accomplished.  Fi e 2.7  describes a few of the common 

y and effectiveness MIS metrics at measure MIS projects include 
both efficienc ics. Of course, these metrics are not as concrete as 
market share or R t into project performance.4     

 F IGURE 2.7 

 Common Types of Efficiency 

and Effectiveness Metrics 

Efficiency Metrics
Effectiveness

Metrics
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 Large increases in pr esult from increases in effectiveness, which 
focus on CSFs. E y MIS metrics are far easier to measure, however, so most manag-

, often incorre e the success of MIS projects. Con-
sider measuring the success of automated teller machines (ATM ms 
of MIS efficiency metrics, a manager would measure the number of daily transactions, 

verage amount per tr ver ansaction to determine 
ics on how well the system is 

performing, they miss m t
ATM effectiveness. E ics might measure how many new customers 
joined the bank due to its ATM locations or the ATMs’ ease of use. They can also measure 
increases in customer satisfaction due to reduced ATM fees or additional ATM ser
such as the sale of stamps and movie tickets, significant time savers and value-added 
features for customers. Being a great mana t offered 
by effectiveness MIS metrics to an t oject.  

  The Interrelationship Between Efficiency and 

Effectiveness MIS Metrics 

 Efficiency and effectiveness are definitely related. However, success in one area does not 
necessar . E y MIS metr
itself y MIS metrics are important to monitor, they do not always 
guarantee effectiveness. Effectiveness MIS metrics are determined according to an orga-
nization’s goals, strategies, and objectives. Here, it becomes important to consider a 
company’s CSFs, such as a broad cost leadership stra almart, for example), as well 
as KPIs such as increasing new customers by 10 percent or reducing new-product devel-
opment cycle times to six months. In the private sector, eBay continuously benchmarks 
its MIS projects for efficiency and effectiveness. Maintaining constant website availabil-

oughput performance are CSFs for eBay. 
  Figure 2.8 terrela . Ideally, 

m wants to operat ight-h aph, re -
icant increases in efficiency and effectiveness. However, operating in the upper left-hand 
corner (minim y) or the lower right-hand corner 
(significant effectiveness w al efficiency) may be in line with an organization’s 
par ategies. In general, operating in the lo -hand corner (minimal effi-
ciency and minimal effectiveness) is not ideal for the operation of any organization.     

  Benchmarks   Regardless of what process is measured, how it is measured, and 
for y or effectiveness, managers must set 

   ben ,   ttain.    Benchmarking    is a process 
of continuously measuring system results, comparing those results to optimal system 

 F IGURE 2.8 

 The Interrelationships 

Between Efficiency and 

Effectiveness 
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performance (benchmark values), and iden ocedures to improve sys-
tem performance. Benchmarks help assess how an MIS project performs over time. For 
instance, if a system held a benchmark for response time of 15 seconds, the manager 
would want to ensure response time continued to decrease until it reached that point. If 
response time suddenly increased to 1 minute ana
not functioning correctly and could start looking into potential problems. Con uously 
measuring MIS projects against benchmarks pro anagers can control 
the system.    

  SUPPORT: ENHANCING DECISION MAKING WITH MIS 

 Now that we’ve re tials of decision m e ready to under-
stand the powerful benefits associated with using MIS to support managers m  
decisions. 

 A    model    is a simplified representation or abstraction of re odels help manag-
ers calculate risks, understand uncertain ange variables, and manipulate time to 
make decisions. MIS support systems rely on models for computational and an
cal routines that mathematically express relationships among variables. For example, 
a spreadsheet program, such as Microsoft Office Excel, might contain models that calcu-
late market share or ROI. MIS ha ess far more 
complex modeling relationships that pro ma telligence, and 

wledge.  Figure  2.9  highlights the three prim anagement information 
systems available to support decision m oss the company levels.     

  Operational Support Systems 

  ansactional informa   encompasses all the information con
gle business process or unit of work, and its primary purpose is to support the perfor-
mance of daily operational or structured decisions. Transactional information is created, 
for example, when customers are purchasing stocks, m eservation, or 
withdrawing cash from an ATM. Managers use transactional information when making 
structured decisions at the operational level, such as when analyzing daily sales reports 
to determine how much invent ry. 

  LO 2.3:   

tional support systems, managerial 

managers can use these systems to 

make decisions and gain competi-

tive advantages.  
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    Onlin ansaction processing (OLTP)    is the capture of transaction and event infor-
ma mation according to defined business 
rules, (2) store the informa mation to r
information. During OLTP anization must capture every detail of transactions 
and events. A    transaction processing system (TPS)    is the basic business system that 

a al level (analysts) and assists in m uctured decisions. The 
most common example of a TPS is an operational accounting system such as a pa oll 
system or an order-en y system. 

 Us a e    source docum   
the original transaction record. Source documents for a payroll system can include time 
sheets, wage rates, and emplo eports. Transformation includes common 
procedures such as creating, reading, updating, and deleting (commonly referred to as 
CRUD) employee records ating the pa oll and summar . 
The output includes cutting the paychecks and genera oll reports.  Figure 2.10  
demonstrat .6      

  Managerial Support Systems 

    Analytical informa   encompasses all organiza al information, and its primary 
purpose is to support the performance of managerial analysis or semistructured deci-
sions. An ma ansactional informa -
mation such as mark y information. Examples of analytical informa e 
trends, sales, product statistics, and future grow ojections. Managers use an
information when m tant semistructured decisions, such as whether the 
organization should build a new manufacturing plant or hir al sales reps. 

    Onlin cessing (OLAP)    is the manipulation of information to 
create business intelligence in support of strategic decision making.    De
support systems (DSSs)    model informa AP, which provides assistance in 
evaluating and choosing among different courses of action. DSSs enable high-level man-
agers to examine and manipulate large amounts of detailed data from different internal 

 F IGURE 2.9 

 Primary Types of MIS 

Systems for Decision Making 
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al sources. Analyzing complex rela
lions of data items to discover patterns, trends
key uses associat . For example, doctors may enter symptoms into a deci-
sion support system so it can help diagnose and treat pa ts. Insurance companies 
also use a DSS to gauge the risk of pro ance to drivers who have imperfect 
dr ecords. One company found that married women who are homeowners w
one speeding ticket are rarely cited for speeding again. Armed w tel-
ligence, the company achieved a cost advantage by lowering insurance rates to this spe-
cific group of customers. The following are common DSS analysis techniques. 

  What-If Analysis    t-if analysis    checks the impact of a change in a variable 
or assumption on the model. For example a appen to the supply chain if a 
hurricane in So arolina reduces holding invent om 30 percent to 10 percent?” 

te any changes that occurr
the model, especially to a variable such as profits. Users repeat this an -
ent variables un ious situations.  

  Sensitivity Analysis      S analysis,    a special case of what-if analysis, is the 
iables when one variable is changed repeatedly. Sensitiv-

alysis is useful when users are uncertain about the assumptions made in estimat-
ing the value of certain key variables. For example, repeatedly changing revenue in small 
increments to determine its effects on other variables would help a manager understand 
the impact of various revenue levels on other decision factors.  

  Goal-Seeking Analysis      Goal-seeking analysis   
achieve a goal such as a desired level of output. I everse of what-if and sensitiv-

alysis. Instead of obser w changes in a vari iables, goal-
alysis sets a target value (a goal) for a variable and then repeatedly changes 

other variables until the target value is achieved. For example, goal- alysis 
could determine how many customers must purchase a new product to increase gross 
profits to $5 million.  

  Optimization Analysis    ation analysis,    an extension of goal-
analysis um value for a target variable by repeatedly changing other vari-
ables, subject to specified constraints. By changing revenue and cost variables in an opti-
mization analysis, managers can calculate the highest potential pr aints on 
revenue and cost variables can be taken into consideration, such as limits on the amount 
of raw materials the company can afford to purchase and limits on employees available 
to meet production needs. 

 F IGURE 2.10 
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  Figure 2.11  shows the common systems view of a DSS.  Figure 2.12  shows how TPSs 
supply transactional data to a DSS. The DSS then summarizes and aggregat
information from the different TPSs, which assist managers in m uctured 
decision.           

  Strategic Support Systems 

 Decision m ategic level requir wl-
edge to suppor tain ted with business strategies. An 
   exe ystem (EIS)    is a specialized DSS that supports senior-level exec-
utives and unstructured, long-term, nonroutine decisions requiring judgment, evalua-

t. These decisions do not have a righ ong answer, only efficient and 
. Moving up through the organizational p amid, managers deal less 

w ” informa egations of infor-
mation (“coarser” information).    Gr   r

aking process. The greater the granular
fineness of data (see  Figure 2.13 ).     

 F IGURE 2.12 

 Interaction Between 

TPS and DSS to Support 

Semistructured Decisions 

 F IGURE 2.11 
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 A DSS differs from an EIS in that an EIS requires data from external sources to support 
unstructured decisions (see  Figure 2.14 ). This is not to sa at DSSs never use data from 

al sources DSS semistructured decisions rely on internal data only.     
    V ation    produces graphical displays of patterns and complex relationships in 

large amounts of data. Executive information systems use visualization to deliver spe-
cific key informa anagers at a glance, w ter
system at supports visualization is a    digital dashboard,    which tracks 
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KPIs and CSFs by compiling information from multiple sources and tailoring it to meet 
user needs. Following is a list of potential features included in a dashboard designed for 
a manufacturing team:

    ■ A hot list of key performance indicators, refreshed every 15 minutes.  

   ■ A running line graph of planned versus actual production for the past 24 hours.  

   ■ A table sho ecasted product prices and inventories.  

   ■ A list of outstanding alerts and their r tus.  

   ■ A graph of stock market prices.    

 Digital dashboards, whether basic or comprehensive, deliver r
become easier to use, more employees can perform their own an un-
da equests for reports. Digital dashboards enable 
employees to move beyond reporting to using information to dir ease business 
performance. With them, employees can react to information as soon as it becomes 
available and make decisions, solve problems, and change strategies daily instead of 
monthly. Digital dashboards offer the following capabilities: 

  Consolidation      Consolida   is the aggrega ta from simple roll-ups to 
complex groupings of interrelated information. For example, data for different sales rep-
resentatives can then be r te level, then a regional 
sales level.  

 F IGURE 2.14 

 Interaction Between 

a TPS and EIS 
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  Drill-Down      en -
ma everse of consolidation; a user can view regional sales da
drill do y to each sales representa ’s data a . Drill-down capa-

anagers view mon mation.  

  Slice-and-Dice      Slice-and-dice   t information from different 
perspectives. One slice of information could display all product sales during a given pro-

y a single product’s sales for all promotions. Slicing 
and dicing is often perfor is to an
patterns in the information. 

 O emember when m Garbage in, garbage 
out. anagerial 
analysis w ong decision faster. 
Mana a not  telling me before I make m al decision?”    

  THE FUTURE: ARTIFICIAL INTELLIGENCE 

 Executive information systems are starting to take advantage of ar telligence to 
facilitate unstructured strategic decision m   Ar intelligence (AI)    simulates 
human thinking and behavior eason and learn. Its ultimate goal is 
to build a system that can mimic human intelligence. 

    Intelligent stems    are various commercial applica telligence. 
They include sensors e, and devices that emulate and enhance human capabili-
ties, learn or understand from experience, make sense of ambiguous or contr
information, and even use reasoning to solve problems and make decisions effectively. 

  LO 2.4:   
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Intelligent systems perform such tasks as boosting pr ies by monitor-
ing equipment and signaling when preventive maintenance is required. They are begin-
ning to show up ever e:

    ■ At Manchester Airport in England, the Hefner AI Robot Cleaner alerts passen-
gers to secur ules while it scrubs up to 65,600 square feet of 

y. Laser scanners and ultrasonic detectors keep it fr  
passengers.  

   ■ Shell Oil’s SmartPump keeps drivers in their cars on cold, wet winter days. It can 
ser utomobile built after 1987 that h as cap 
and a windshield-mounted tr at tells the robot where to insert the 
pump.  

   ■ Matsushita’s courier robot na ates hospital hallways, delivering patient files, 
X-ra , and medical supplies.  

   ■ The FireFigh t chemical plants and nuclear 
re ter, foam, powder, or inert gas. The r
human operat e.9    

 AI systems increase the speed and consistency of decision making, solve problems 
with incomplete informa esolve complicat at cannot be solved 
by conven al computing. There are many categories of AI systems
familiar are (1) expert systems, (2) neur ks, (3) genetic algorithms, (4) intelligent 
agents, and (5) virtual re Figure 2.15 ).     

  Expert Systems 

    Expert   are computer y pr at imita easoning pro-
cesses of exper oblems. T wledge base 
containing various accumulated experience and a set of r wl-
edge base to each particular situation. Expert systems are the most common form of AI 
in the business arena beca ap when human experts ar
or retain or ar . The best-known systems play chess and assist in medical 
diagnosis.  

  Neural Networks 

 A    neural ne   also called an artificial neur k, is a category of AI that 
a ulate the way the human brain works. Neur ks analyze large 

 F IGURE 2.15 

 Examples of Artificial 

Intelligence 
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quantities of information to establish patterns and characteristics in situa e 
the logic or rules are unknown. Neur ks’ many features include:

    ■ Learning and adjusting to new circumstances on their own.  

   ■ Lending themselves to massive parallel processing.  

   ■ Functioning without complete or well-structured information.  

   ■ Coping w uge volumes of information with many dependent variables.  

   ■ Analyzing nonlinear relationships in informa ave been called fancy 
regression analysis systems).    

 
has been r ious forms for ov . It uses neur ks to 
re eate patterns or pr tions that fall into 

tegories—approved or denied. Here are some examples of neur ks in 
ance:

    ■ Citibank uses neur ks to find opportunities in financial markets. By car
examining historical stock market data with neur e an-
cial managers learn of inter all anomalies (called market 
inefficiencies). For example, it could be that whenever IBM stock goes up, so does 

at a U.S. Tr t less in Ja
United States. These snippets of information can make a big difference to Citibank’s 
bottom line in a very competitive financial market.  

   ■ Visa, MasterCard, and many other credit card companies use a neur k 
to spot peculiar ts and follow up b aud. 
MasterCard estimates neur ks save it $50 million annually.  

   ■ Insurance companies along with state compensa riers use 
neural networ e to iden aud. The system searches for patterns in billing 
charges, laboratory tests, and frequenc . A claim for which the diag-
nosis was a spr eatmen ocardiogram would be 

t manager.10    

    Fu logic    is a mathematical method of handling imprecise or subjective informa-
tion. The basic approach is to assign v
information. Zero represents information not included, while 1 represents inclusion or 
membership. For example achines that determine by 
themselves how much water to use or ho tinue washing until the 
water is clean). In accounting and finance ws people to analyze informa-

ancial values (in at are very impor-
tant considerations in economic analysis. Fu ks are often 
combined to express complicated and subjective concepts in a for at makes it pos-

oblem and apply rules that ar tain  

  Genetic Algorithms 

 A    gene algorithm    is an ar telligence system that mimics the evolutionary, 
sur -the-fittest process to generate increasingly better solutions to a problem. 

: It finds the combination of 
at . 

 Genetic algorithms are best suited to decision-making environments in which thou-
sands, or perhaps millions, of solutions are possible. Genetic algor
evaluate solutions w any more possibilities, faster and mor an a 
human. Organiza aking en onmen oblems that 
require optimiza wing:

    ■ B rithms to help them decide which combina-
ojects a firm should in t ations into 

account.  

   ■ Investment companies use genetic algorithms to help in trading decisions.  
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   ■ Telecommunica ithms to determine the optimal 
a k that may include as many as 100,000 

ts. The genetic algor ations 
and selects the one that uses the least amount of cable.     

  Intelligent Agents 

   intelligent agent    is a special-purpose knowledge-based informa at 
accomplishes specific tasks on behalf of its users. Intelligent agents usually have a graph-
ical representa Sherlock Holmes” for an information search agent. 

 O telligent agent is a shopping bot. A    shopping 
bot    is software that will search several retailer websites and pro ison of 
each retailer’s offerings including price and av ncreasingly, intelligent agents 
h ajor s Internet buying and selling and complete such pro-

oducts, bargaining over prices, and executing transactions. Intelli-
gent agents also ha andle all supply chain buying and selling. 

 tion for intelligent agents is in environmental scanning and com-
telligence. For instance, an intelligent agen

information users want to track, contin eb for it, and alert users when a 
significant event occurs. 

  Multiagent Systems and Agent-Based Modeling   a ansport 
systems, book distribution centers ame market ave in 
common w t colony? They are all complex adaptive systems. By obser ts 
of Earth’s ecosystem, like ant colonies, ar al intelligence scientists can use hardware 

e models that incorporate insect characteristics and beha
how people-based systems behave, (2) predict how they will behave under a given set 
of circumstances, and (3) improve human systems to make them mor t and 
effective. This process of learning from ecosystems and adapting their characteristics to 
human and organizational situa y. 

 In the past few years, AI research has made much progress in modeling complex orga-
niza ultiagent systems. In a multiagent system, groups 
of intelligent agents ha k independen ter
other. Agent-based modeling is a way of simulating human organizations using multiple 
intelligent agents, each of which follows a set of simple rules and can adapt to changing 
conditions. 

 Agent-based modeling systems are being used to model stock mark tions, 
predict the escape routes people seek in a burning building, estimat ter-
est rates on consumers w en , and anticipate how changes in con-
ditions will affect the supply chain, to name just a few.   

  Virtual Reality 

    V re   is a computer-simulated environment that can be a simula
real world or an imagin irtual re -gro ea of ar telli-

at had its origins in efforts to build more natural, realistic, m uman-
computer interfaces. Virtual re ables telepresence wher e 

tual re k alone or together at a remote site. 
T tual re t and touch of a 
human who is remotely manipulating equipment to accomplish a task. Examples range 
fr tual surgery, where surgeon and patient may be on opposite sides of the globe, 

emote use of equipment in hazardous en onments such as chemical plants and 
nuclear reactors. 

  Virtual Workforce   At Microsoft’s headquarters in Redmond, Washington, tr
uters. To alleviate the congestion Microsoft 

is offering its emplo k virtually from home. Over 42 percent of IBMs 
330,000 employees wor tually saving over $100 million per year in real estate-related 
expenses. Wor tually offers several advan oad, 
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increases in worker productive, and decreasing real estate expenses. Drawbacks include 
the fear among workers tha ill jeopar eers by wor om home, 
and some workers need a busy environment to stay pr . Virtual workers also tend 
to feel alone, secluded, and deprived of vital training and mentoring.      

   section 2.2  BUSINESS PROCESSES 

   L E A R N I N G  O U T C O M E S 

  2.5 Explain the value of business processes for a company, and differentiate between customer-facing 

and business-facing processes. 

  2.6 Demonstrate the value of business process modeling, and compare As-Is and To-Be models. 

  2.7 Differentiate among business process improvements, streamlining, and reengineering. 

  2.8 Describe business process management and its value to an organization.   

   EVALUATING BUSINESS PROCESSES 

 Most companies pride themselves on pro eakthrough products and ser
for customers. But if customers do not receive wha ately, and 
hassle-free, even fantastic offerings will not prevent a company from anno
and ultimately eroding its ow ancial performance. To avoid this pitfall and protect its 
competitive advantage, a company must continually evaluate all the business processes 
in its value chain. Recall from Chapter 1 that a  business process  is a standardized set of 

at accomplish a specific task, such as processing a customer’s order. Business 
processes transform a set of inputs into a set of outputs —for another 
person or process by using people and tools. Understanding business processes helps a 
manager en w the entire company operates. 

  LO 2.5:   Explain the value of business 

processes for a company, and dif-

ferentiate between customer-facing 

and business-facing processes.  

 BUSINESS DRIVEN INNOVATION 
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 F IGURE 2.16 

 Sample Business Processes 

 Impro y and effectiveness of its business processes will improve 
m’s value chain. The goal of this section is to expand on Porter’s value chain 

analysis by detailing the powerful value-adding rela at-
egies and core business processes.  Figure  2.16  illustrates several common business 
processes.     

 The processes outlined in  Fi e 2.16  r ome processes, such 
as a programming process, may be contained wholly within a single department. How-
ever, most, such as ordering a product, are cross-functional or cross-departmental pro-
cesses and span the entire organiza ocess of “or
entire customer order process acr al departments (see  Fi e 2.17 
example is “product realiza ” which includes not only the way a product is developed, 

y it is mark ome other cr al business pro-
cesses are taking a pr om concept to market, acquiring customers, loan process-
ing, pro -sales ser , claim processing, and r ation handling.     

  er-facing processes,    also called front-office processes, result in a product or 
ser eceived by an organization’s external customer ders, 
communica ith customers, and sending out bills and marketing information. 
 ess-facing processes,    also called back ocesses, are in al 
customer but essen anagemen
setting, day-to-day planning, giving performance feedback and rewards, and alloca
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resources.  Figure 2.18  displays the different categories of customer-facing and business-
facing pr .12     

 A company’s stra o ocesses 
are core, that is, which are directly linked m’s critical success factors. Mapping 

e business processes to the value chain reveals where the pr
ceptions of value a

business as a value delivery system, allo anagers to ensure all core business pro-
cesses are opera tly and effectively as possible. 

 A firm can even create a value chain map y to extend critical suc-
cess factors and business process views beyond its boundaries tion 
allowed National Semiconductor to iden e business processes required to move 
assembly plants to Southeast Asia. The map iden ibution as criti-

ve. Thus, to ensure r oducts, National 
Semiconductor contracted with Federal E ess, combining its outstanding manufactur-
ing process and Federal Express’s exceptional ibution processes. The move allowed 
National Semiconductor to save money by closing nine warehouses while maintaining 
excellence in logistics and distr ple demonstrates, changing business 
processes can generat t com tages across the value chain.13  

  MODELS: MEASURING PERFORMANCE 

  ess process mo     or     ea wchart 
or process map of a work pr at shows its inputs, tasks uc-
tured sequence. A  ess process model    is a graphic description of a process, show-
ing the sequence of process tasks, which is developed for a specific purpose and from a 

t. A set of one or more pr any functions of a 
system or subject ar aphics and text, and its purpose is to:

    ■ E ocess detail gradually and in a con olled manner.  

   ■ Encourage conciseness and accuracy in describing the process model.  

  LO 2.6:   Demonstrate the value of 

business process modeling, and 

compare As-Is and To-Be models.  

 F IGURE 2.17 

 Five Steps in the Order-to-

Delivery Business Process 

 F IGURE 2.18 

 Customer-Facing, Industry-

Specific, and Business-

Facing Processes 
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 F IGURE 2.20 

 Online Banking 

Process Model 

 F IGURE 2.19 

 Online Sales Process Model 

   ■ Focus atten ocess model interfaces.  

   ■ Pro werful process analysis and consistent design vocabulary. ( Figures 2.19  
ough  2.22  pro ocess modeling.)14                      

 Business process modeling usually begins with a functional process representa
 what  the process problem is, or an As-Is process model.    As-Is process models    represent 
the current stat a at has been mapped, without any specific improve-
ments or changes to existing processes. The next step is to build a To-Be process model 
that displays  how ocess pr ted.    To-Be process 
models    sho esults of applying change improvement opportunities to the cur-
rent (As-Is) process model. This approach ensures that the process is fully and clearly 
understood before the details of a process solution are decided upon. The To-Be process 
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 F IGURE 2.21 

 Order Fulfillment Process 

Model 

model shows  how what  is to be realized.  Figure 2.23  display s and To-Be 
process models for ordering a hamburger.     

 As-Is and To-Be process models are both integral in business process reengineering 
projects, since these diagrams are very power , processes, 
and da w of an organization.  Fi e 2.24  illustrates an As-Is process model of the 
or ocess using swim lanes to represent the relevant departments. 
The    swim lane    layout arranges the steps of a business process into a set of rows depict-
ing various elements.     

 You need to be car undated in excessive detail when creating an 
As-Is process model. The primar ate, and improve the To-Be 
processes. Process improvement effor t and effec-
tive process iden relevant processes. 

 Investiga ocesses can help an organiza , remove 
redundant tasks, and recognize smooth-running processes. For example ist might 
have a key success factor of reducing delivery time ist that h t 
ordering pr ibution pro
T accurate orders, incorrect addresses, or shipping delays can cause errors 

y process. Impro der en oduction, or scheduling processes can 
improve the delivery process. 

 Business processes should dr ate-
gies and goals (see  Figure 2.25 A). O t and effec-
tive business process should an organization choo at suppor at business 
process. Of course ys happen, and managers ma

anging a business process because the system cannot support 
the ideal solution (see  Figure 2.25 B). Managers who make MIS choices and only then 
determine how their business processes should perfor      
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F IGURE 2.22

 Purchasing an Item on eBay 

and Selling an Item on eBay 

Process Model 
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 F IGURE 2.23 

 As-Is and To-Be Process 

Model for Ordering a 

Hamburger 

 F IGURE 2.24 

 As-Is Process Model for 

Order Fulfillment 
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 F IGURE 2.25 

For Best Results, Business 

Processes Should Drive MIS 

Choices 

  SUPPORT: CHANGING BUSINESS PROCESSES WITH MIS 

    W   includes the tasks , and responsibilities required to execute each 
step in a business process. Understanding wor w, customers’ expectations, and the 
competitive environment provides mana y ingredients to design 
and evaluate alternative business processes in order to maintain competitive advantages 
when internal or external circumstances change. 

 ative business process should be effective (they deliver the intended results) 
t (they consume the least amount of resour tended value). They 

t change as customers, market forces, 
.  Fi e  2.26  shows the three primar ocess 

change available to firms and the business ar . 
Ho w whether it needs to under t step of changing 
core business processes? Three conditions indicate the time is right to initiate a business 
process change:

    1. There has been a pronounced shift in the market the process was designed to serve.  

   2. The company is markedly below industry benchmarks on its core processes.  

   3. To regain competitive advantage, the company must leapfrog competition on key 
dimensions.15        

  LO 2.7:   

ness process improvements, stream-

lining, and reengineering.  
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  Improving Operational Business Processes—Automation 

 Improving business processes is cr to staying competitive in today’s electronic 
marketplace. Organiza ust improve their business processes because custom-
ers are demanding better products and services; if customers do not receive what they 
want from one supplier any other choices. 
 ess process improvement    attempts to understand and measure the current 
process and make performance improvements accordingly.  Fi e  2.27  displays a 

ocess improvement model.16     
 Early adopters of MIS re a ance their value chain through 

automation, which reduces costs and increases the speed of perfor . 
   Automa  ocess of computerizing manual tasks, m e efficient 

amatically lowering operational costs. Pa oll offers an excellent 
example. Calculating and tr oll for 5,000 employees is a highly labor- intensive 
process requiring 30 full-time employees. Ev yees must 
ga yone’s hours worked, cross-check with wage rates t
amount due, min tributions and insur-
ance premiums, to create the paychecks ack benefits, sick time, and vacation 
time oll process is automated, however, one employee can easily calculate 
payr ac , and create paychecks for 5,000 people in a few 
hours formed by the system. Automa ov y and 
effectiveness and reduces head count, lowering overall operational costs. Transaction 
processing systems (TPS) are primarily used to automate business processes. 

  Fi e  2.28  illustrates the basic steps for business process improvement. Organiza-
tions begin by documenting what they currently do, then they establish a way to measure 
the process, follo ocess, measure the performance, and finally iden ove-
ment opportunities based on the collected informa t 
process improvements and measure the performance of the new improved process. The 
loop repeats over and over again as it is con uously improved.17     

 This method of impro ocesses is effective for obtaining gradual, incre-
mental improvement. However, several factors have accelerated the need to radically 
improve business processes. The most ob ew technologies (such as 
wireless Internet access) rapidly bring new capabilities to businesses eby raising the 

 F IGURE 2.26 
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competitive bar and the need to improve business processes dramatically. For example, 
 Amazon.com  reinvented the supply chain for selling books online aining from 
automation, companies began to look for new ways to use MIS to improve operations, 
and managers re ocesses by stream-
lining. We look at this improvement method next.  

  Improving Managerial Business Processes—Streamlining 

  amlining    improves business pr ating 
.    Bottlene   occur when resources re

handle any additional demands; they limit throughput and impede operations. A com-
puter wor t its m ill be unable to handle increased demand and 
w ocess. Streamlining removes bottlenecks, an impor-
tant step if the efficienc ocess are being increased. It also 
eliminates redundancy.    Redundancy   ily 
repeated, for example, if both the sales department and the accounting department 
check customer credit. 

 F IGURE 2.27 

 Business Process 

Improvement Model 

 F IGURE 2.28 

 Steps in Business 

Process Improvement 
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 Automating a business pr at contains bottlenecks or redundancies will mag-
oblems if they are not corre . Here’s an example based on 

a common source of tension in an organization. Increasing orders is a standard KPI for 
most marketing/sales departments. T tment tends to say 
yes to any customer request, such as for rush or custom orders. Reducing    cycle e,    the 
time required to process an order, is a common KPI for operations management. Rush 
and custom orders tend to create bottlenecks, causing operations to fall below its bench-
marked cy . Remo , however, can create master streamlined 
business processes that deliver both standard and custom orders reliably and profitably. 
The goal of streamlining is not only to automate but also to improve by monitoring, con-
trolling, and ch ocess. 

 FedE eamlined every business process to pro SF of speedy and reliable 
. It created one central hub in Memphis, Tennessee, that processed 

all its orders. It purchased its o e it could achieve the desired level 
of ser . FedEx combined MIS and traditional distribution and logistics processes to 
crea tage. FedEx soon identified another market segment of cus-
tomers who cared a little less about speed and were willing to trade off early-morning 

y any time  within y at a significantly lower price m 
had to reevaluate its stra ealign its business processes to capture this market 
segment. Had Federal Express focused only on improving its tradition ocess 
to handle increased volume faster and more reliably, it could have missed an entire cus-
tomer segment.19  

  Improving Strategic Business Processes—Reengineering 

 t world (see Chapter 1) is bringing more companies and more customers into 
the marketplace, greatly increasing competition. Wine wholesalers in the United States 
must now compete globally, for instance, because customers can just as easily order a 
bottle of wine from a winery in France as from them. Companies need breakthrough 

 BUSINESS DRIVEN MIS 
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performance and business process changes just to stay in the game. As the rate of 
change increases apid change and dramatic improvement 
are turning to    business process reengineering (BPR),    the analysis and redesign of 
wor w within and between enterprises.  Figure 2.29  highlights an an ocess 
improvement by explaining the different means of traveling along the same route. 
A company could improve the way it travels by changing from foot to horse and then 
from horse to car. With a BPR mind-set, however, it would look beyond automating 
and streamlining to find a completely different approach. It would ignore the road and 
travel by air to get from point A to point B. Companies often follow the same indi-
rect path for doing business, not realizing there might be a different, faster, and more 
direct way.     

 An organization can reengineer its cross-departmental business processes or an indi-
tment’s business processes to help meet its CSFs and KPIs

a business process to reengineer, wise mana e pr at are 
critical to performance, rather than marginal pr at have little impact. The effort 
to reengineer a business process as a stra equires a different mind- an 
that required in con uous business process improvement programs. Because compa-
nies have tended to ov werful con ibution that processes can make to strat-

take process improvement effor rent processes as 
the star t. Managers focusing on reengineering can instead use several criteria 
to iden tunities:

    ■ Is the process broken?  

   ■ Is it feasible that reengineer ocess will succeed?  

   ■ Does it ha y’s strategic dir  

   ■ Does it significantly impact customer satisfaction?  

   ■ Is it antiquated?  

   ■ Does it fall far below best-in-class?  

   ■ Is it crucial for pr ovement?  

   ■ Will sa om automa  

   ■ Is the return on investment from implementation high and preferably immediate?    

 BPR relies on a different school of though an business process improvement. 
 I eme,  BP rent process is irrelevant, does not work, or is broken 
and must be overhauled from scratch. Starting from such a clean slate enables business 
process designers to disassociat om today’s process and focus on a new 
process. It is as if they are projecting themselves in at should 
the pr at do customers wan a yees 
want it to look like? How do best-in-class companies do it? Ho
facilitate the process? 

  Figure  2.30  displays the basic steps in a business process reengineering effort. It 
begins w eengineering project and then 
takes the process designers through a learning pr , employees, com-
petitors wledge base, the designers can create a plan 

 F IGURE 2.29 

 Different Ways to Travel the 

Same Route 
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a rent processes, technologies, and structures and 
ocesses of the future. It is then top management’s job to implement 
20     

 System thinking plays a big role in BPR. Automation and streamlining operate depart-
mentally, whereas BPR occurs a
end view of a process. 

 Creating value for the customer is the leading reason for instituting BPR, and MIS 
often plays an important enabling role. Fundamentally new business processes enabled 
Progressive Insurance to slash its claims settlement time from 31 days to four hours, 
for instance ance companies follow this standard claims resolution 
process: The customer gets into an accident, h wed, and finds a ride home. 

ance company to begin the claims process, which 
includes an evaluation of the damage, assignment of fault, and an estimate of the cost 
of repairs, and which usually takes about a mon Figure 2.31 ). Progressive Insur-
ance’s innovation was to offer a mobile claims process as a car acci-
dent . The Progressive claims adjuster comes to 

t site, surv g digital photographs. The adjuster then 
offers the customer on-site pa t, towing services, and a ride home. A true BPR effort 
does more for a company than simply improve a process by performing it better, faster, 
and cheaper. Progressive Insurance’s BPR effort redefined best practices for an entire 

21     

  The Business Process Systems View   Leveraging business processes has 
enormous implications for the business system as a whole. It requires recognition that 
any meaningful change w anization affects the entire organiza ith-

tion of business pr ws and implementation of 
pr . Many times what can make one pro-
cess effective is what makes another process ineffective. Therefore, the redesign of any 
pr tegrated system requires appreciating the impact of the redesign 
on other processes. For example, operations management often wants to wait until a 

 F IGURE 2.31 

 Auto Insurance Claims 

Processes 

 F IGURE 2.30 

 Business Process 

Reengineering Model 
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truck is full before sending it out for deliveries because the department’s KPI measures 
cost-per-mile-transported. Conversely, the customer satisfaction KPIs measure the 

der ycle time as short as possible, requir uck 
to leave as soon as the product is available, whether it is full or not. Changing business 
processes to meet operations management KPIs will thus reduce customer satisfaction 
KPIs. Changing business processes to meet customer satisfaction KPIs will lower oper-
ations management KPIs and, will allow managers to 
understand the impact business processes have across the entire organization, so both 
can be improved.    

  THE FUTURE: BUSINESS PROCESS MANAGEMENT 

 Creating a company that can quickly adapt to market, industry, and economic 
changes to create a competitive advantage requires a new set of operating rules 

formance, and improved delivery. Until recently, busi-
ness process improvement initiatives focused on improving wor w or document-
based processes that were completed by hand. Now, however,  ess process 
management (BPM) systems    focus on evaluating and improving processes that 
include both person-to-person wor w and system-to-system communications. 
BPM systems include advanced features such as enhanced process modeling, simu-
lation, execution, and monitoring, pro educing 
costs. Think of BPM as a way to build, implement, and monitor automated processes 
that span organizational boundar -generation wor w. BPM not 
only allows a business process to be executed more efficiently, but it also pro  
tools to measure performance and iden tunities for improvement, as well as 
to easily capture opportunities such as:

    ■ Bringing processes, people, and information together.  

   ■ Breaking down the barr eas and finding “o
processes.  

   ■  Managing front -office business processes.    

 BP : (1) Customer-facing or front-office BPM 
focuses on person-to-person wor w and (2) business-facing or back PM 

  LO 2.8:   Describe business 

process management and 

its value to an organization.  

 BUSINESS DRIVEN DEBATE 

 

 
 

  

  APPLY  YOUR KNOWLEDGE 
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focuses on system-to-system wor w. W P , 
allowing continual improvements to many business processes simultaneously and in 
real time. BPM’s unified environment encourages people to observe, think, and pro
feedback, h wer of ideas and insight and pr
throughout the organization. Pro PM change dr
ciency and effectiveness, creating optimal business processes
tion for creating an opera at gives a company competitive advantage.     

   L E A R N I N G  O U T C O M E  R E V I E W 

   Learning Outcome 2.1:  

each of the three primary organization levels along with the associated decision 

characteristics. 

 Decision-making skills are essential for all business professionals, at every company level, 

who make decisions that run the business. At the operational level, employees develop, 

control, and maintain core business activities required to run the day-to-day operations. 

Operational decisions are considered structured decisions, which arise in situations where 

established processes offer potential solutions. Structured decisions are made frequently and 

are almost repetitive in nature; they affect short-term business strategies. 

 At the managerial level, employees are continuously evaluating company operations to 

hone the firm’s abilities to identify, adapt to, and leverage change. Managerial decisions cover 

short- and medium-range plans, schedules, and budgets along with policies, procedures, 

and business objectives for the firm. These types of decisions are considered semistructured 

decisions ;  they occur in situations in which a few established processes help to evaluate 

potential solutions, but not enough to lead to a definite recommended decision. 

 At the strategic level, managers develop overall business strategies, goals, and objec-

tives as part of the company’s strategic plan. They also monitor the strategic performance of 

the organization and its overall direction in the political, economic, and competitive business 

environment. Strategic decisions are highly unstructured decisions, occurring in situations in 

which no procedures or rules exist to guide decision makers toward the correct choice. They 

are infrequent, extremely important, and typically related to long-term business strategy.  

   Learning Outcome 2.2:  Define critical success factors (CSFs) and key performance 

indicators (KPIs), and explain how managers use them to measure the success of MIS 

projects. 

 Metrics are measurements that evaluate results to determine whether a project is meeting 

its goals. Two core metrics are critical success factors and key performance indicators. CSFs 

are the crucial steps companies perform to achieve their goals and objectives and implement 

their strategies and include creating high-quality products, retaining competitive advantages, 

and reducing product costs. KPIs are the quantifiable metrics a company uses to evaluate 

progress toward critical success factors. KPIs are far more specific than CSFs; examples 

include turnover rates of employees, percentage of help-desk calls answered in the first min-

ute, and number of products returned. 

 It is important to understand the relationship between critical success factors and key 

performance indicators. CSFs are elements crucial for a business strategy’s success. KPIs 

measure the progress of CSFs with quantifiable measurements, and one CSF can have several 

KPIs. Of course, both categories will vary by company and industry. Imagine improved gradu-

ation rates as a CSF for a college.  
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   Learning Outcome 2.3:  

these systems to make decisions and gain competitive advantages. 

 Being able to sort, calculate, analyze, and slice-and-dice information is critical to an orga-

nization’s success. Without knowing what is occurring throughout the organization there is 

no way that managers and executives can make solid decisions to support the business. The 

different operational, managerial, and strategic support systems include:

    ■ Operational: A transaction processing system (TPS) is the basic business system that 

serves the operational level (analysts) in an organization. The most common example of 

a TPS is an operational accounting system such as a payroll system or an order-entry 

system.  

   ■ Managerial: A decision support system (DSS) models information to support managers 

and business professionals during the decision-making process.  

   ■ Strategic: An executive information system (EIS) is a specialized DSS that supports senior-

level executives within the organization.     

   Learning Outcome 2.4:  Describe artificial intelligence, and identify its five main types. 

 Artificial intelligence (AI) simulates human thinking and behavior, such as the ability to reason 

and learn. The five most common categories of AI are:

    1. Expert systems—computerized advisory programs that imitate the reasoning processes of 

experts in solving difficult problems.  

   2. Neural networks—attempts to emulate the way the human brain works.  

   3. Genetic algorithm—a system that mimics the evolutionary, survival-of-the-fittest process 

to generate increasingly better solutions to a problem.  

   4. Intelligent agents—a special-purpose knowledge-based information system that accom-

plishes specific tasks on behalf of its users.  

   5. Virtual reality—a computer-simulated environment that can be a simulation of the real 

world or an imaginary world.     

   Learning Outcome 2.5:  Explain the value of business processes for a company, and 

-facing and business-facing process. 

 A business process is a standardized set of activities that accomplish a specific task, such 

as processing a customer’s order. Business processes transform a set of inputs into a set of 

outputs (goods or services) for another person or process by using people and tools. Without 

processes, organizations would not be able to complete activities. Customer-facing pro-

cesses result in a product or service that is received by an organization’s external customer. 

Business-facing processes are invisible to the external customer but essential to the effective 

management of the business.  

   Learning Outcome 2.6:  Demonstrate the value of business process modeling, and 

compare As-Is and To-Be models. 

 Business process modeling (or mapping) is the activity of creating a detailed flowchart or 

process map of a work process showing its inputs, tasks, and activities, in a structured 

sequence. A business process model is a graphic description of a process, showing the 

sequence of process tasks, which is developed for a specific purpose and from a selected 

viewpoint. 

 Business process modeling usually begins with a functional process representation of 

what the process problem is, or an As-Is process model. As-Is process models represent the 

current state of the operation that has been mapped, without any specific improvements or 

changes to existing processes. The next step is to build a To-Be process model that displays 
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how the process problem will be solved or implemented. To-Be process models show the 

results of applying change improvement opportunities to the current (As-Is) process model. 

This approach ensures that the process is fully and clearly understood before the details of a 

process solution are decided upon.  

   Learning Outcome 2.7:  Differentiate among business process improvements, 

streamlining, and reengineering. 

 Business process improvement attempts to understand and measure the current process and 

make performance improvements accordingly. Streamlining improves business process effi-

ciencies by simplifying or eliminating unnecessary steps. Bottlenecks occur when resources 

reach full capacity and cannot handle any additional demands; they limit throughput and 

impede operations. Streamlining removes bottlenecks, an important step if the efficiency and 

capacity of a business process are being increased. Business process reengineering (BPR) 

is the analysis and redesign of workflow within and between enterprises and occurs at the 

systems level or companywide level and the end-to-end view of a process.  

   Learning Outcome 2.8:  Describe business process management and its value to an 

organization. 

 Business process management (BPM) systems focus on evaluating and improving processes 

that include both person-to-person workflow and system-to-system communications. BPM 

systems include advanced features such as enhanced process modeling, simulation, execu-

tion, and monitoring, providing a high level of flexibility while reducing costs.   

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  Define the three primary types of decision-making systems, and explain how 

Obama’s campaign team used them to win votes.  

   2.  Comprehension:  Describe the difference between transactional and analytical informa-

tion, and determine which types Spotlight Analysis used to identify its 10 tribes.  

   3.  Application:  Illustrate the business process model used to identify the 10 tribes.  

   4.  Analysis:  Explain business process reengineering and how Obama’s team used it to 

develop political micro-targeting.  

   5.  Synthesis:  Formulate different metrics the Obama team used to measure the success of 

political micro-targeting.  

   6.  Evaluation:  Argue for or against the following statement: Political micro-targeting signals 

the dehumanization of politics.    

  K E Y  T E R M S 

   Analytical information, 52  

  Artificial intelligence 

(AI), 57  

  As-Is process model, 64  

  Automation, 69  

  Benchmarking, 50  

  Benchmarks, 50  

  Bottlenecks, 70  

  Business-facing process, 62  

  Business process 

improvement, 69  

  Business process management 

(BPM) system, 74  

  Business process model, 63  

  Business process modeling 

(or mapping), 63  

  Business process reengineer-

ing (BPR), 72  

  Consolidation, 56  

  Critical success factors 

(CSFs), 47  
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    1. Why must business professionals understand how MIS supports decision making and 

problem solving?  

   2. What is the relationship between critical success factors and key performance indica-

tors? How can a manager use them to understand business operations?  

   3. What are the three different levels found in a company? What types of decisions are 

made at each level?  

   4. Define transaction processing systems and describe the role they play in a business.  

   5. Define decision support systems and describe the role they play in a business.  

   6. Define expert systems and describe the role they play in a business.  

   7. What are the capabilities associated with digital dashboards?  

   8. What are the common DSS analysis techniques?  

   9. How does an electronic spreadsheet program, such as Excel, provide decision support 

capabilities?  

   10. What is the difference between the ability of a manager to retrieve information instantly 

on demand using an MIS and the capabilities provided by a DSS?  

   11. What is artificial intelligence? What are the five types of AI systems? What applications 

of AI offer the greatest business value?  

   12. What is a business process and what role does it play in an organization?  

   13. Why do managers need to understand business processes? Can you make a correlation 

between systems thinking and business processes?  

   14. Why would a manager need to review an As-Is and To-Be process model?  

   15. How can a manager use automation, streamlining, and business process reengineering 

to gain operational efficiency and effectiveness?  

   16. Explain the difference between customer-facing processes and business-facing pro-

cesses. Which one is more important to an organization?  

   17. Explain how finding different ways to travel the same road relates to automation, 

streamlining, and business process reengineering.    

  Customer-facing process, 62  

  Cycle time, 71  

  Decision support system 

(DSS), 52  

  Digital dashboard, 55  

  Drill-down, 57  

  Effectiveness MIS 

metrics, 49  

  Efficiency MIS metrics, 49  

  Executive information system 

(EIS), 54  

  Expert system, 58  

  Fuzzy logic, 59  

  Genetic algorithm, 59  

  Goal-seeking analysis, 53  

  Granularity, 54  

  Intelligent agent, 60  

  Intelligent system, 57  

  Key performance indicators 

(KPIs), 47  

  Market share, 48  

  Metrics, 47  

  Model, 51  

  Neural network, 58  

  Online analytical processing 

(OLAP), 52  

  Online transaction processing 

(OLTP), 52  

  Optimization analysis, 53  

  Project, 46  

  Redundancy, 70  

  Return on investment 

(ROI), 48  

  Semistructured decision, 46  

  Sensitivity analysis, 53  

  Shopping bot, 60  

  Slice-and-dice, 57  

  Source document, 52  

  Streamlining, 70  

  Structured decision, 44  

  Swim lane, 65  

  To-Be process model, 64  

  Transaction processing system 

(TPS), 52  

  Transactional information, 51  

  Unstructured decision, 46  

  Virtual reality, 60  

  Visualization, 55  

  What-if analysis, 53  

  Workflow, 68    

  R E V I E W  Q U E S T I O N S 
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  Defense Advanced Research Projects Agency 

(DARPA) Grand Challenge 

  The goal of the DARPA Grand Challenge is to save lives by making one-third of ground military 

forces autonomous or driverless vehicles by 2015. Created in response to a congressional 

and U.S. Department of Defense (DoD) mandate, the DARPA Grand Challenge brings together 

individuals and organizations from industry, the research and development (R&D) community, 

government, the armed services, and academia and includes students, backyard inventors, 

and automotive enthusiasts.  

   The DARPA Grand Challenge 2004 

  The DARPA Grand Challenge 2004 field test of autonomous ground vehicles ran from Barstow, 

California, to Primm, Nevada, and offered a $1 million prize. From the qualifying round at the 

California Speedway, 15 finalists emerged to attempt the Grand Challenge. However, the prize 

went unclaimed when no vehicles were able to complete the difficult desert route.   

  The DARPA Grand Challenge 2005 

  The DARPA Grand Challenge 2005 was held in the Mojave Desert and offered a $2 million prize 

to the team that completed the 132-mile course in the shortest time under 10 hours. The race, 

over desert terrain, included narrow tunnels, sharp turns, and a winding mountain pass with 

a sheer drop-off on one side and a rock face on the other. Five teams completed the course, 

and “Stanley,” the Stanford Racing Team’s car, won the $2 million prize with a time of 6 hours, 

53 minutes.   

  The DARPA Grand Challenge 2007 

  The third DARPA Grand Challenge was an urban challenge on the site of the now-closed 

George Air Force Base in Victorville, California. It offered a $2 million prize to the autonomous 

vehicle that could cover the 60-mile course in less than 6 hours. The vehicles had to obey stop 

lights, navigate around other vehicles, and even merge into heavy traffic. Tartan Racing, a 

collaborative effort by Carnegie Mellon University and General Motors Corporation, won the 

prize with “Boss,” a Chevy Tahoe. The Stanford Racing Team’s “Junior,” a 2006 Volkswagen 

Passat, won second prize of $1 million. “Victor Tango,” a 2005 Ford Escape hybrid from Virginia 

Tech, won third place along with a $500,000 prize.23  

   Questions 

    1. How is the DoD using AI to improve its operations and save lives?  

   2. Why would the DoD use an event like the DARPA Grand Challenge to further technological 

innovation?  

   3. Describe how autonomous vehicles could be used by organizations around the world to 

improve business efficiency and effectiveness.  

   4. The Ansari X is another technological innovation competition focusing on spacecraft. 

To win the $10 million Ansari X Prize, a private spacecraft had to be the first to carry the 

weight equivalent of three people to an altitude of 62.14 miles twice within two weeks. 

SpaceShipOne, a privately built spacecraft, won on October 4, 2004. Describe the potential 

business impacts of the Ansari X competition.        

 C LO S I N G  C A S E  O N E 
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  Second Life: Succeeding in Virtual Times 

  Second Life is a virtual world built and owned by its residents. It opened to the public in 2003, 

and today it is inhabited by millions of residents from around the world. The three main parts 

to Second Life are:

    ■  The World:  The world of Second Life is constantly changing and growing. It is filled with 

hundreds of games, from multiplayer role-playing games to puzzles and grid-wide con-

tests. There are also dance clubs, shopping malls, space stations, vampire castles, and 

movie theaters. To find something to do at any time of the day or night, residents simply 

open the Search menu and click on Events for a listing of discussions, sports, entertain-

ment, games, pageants, education, arts and culture, and charity/support groups.  

   ■  The Creations:  Second Life is dedicated to creativity. Everything in Second Life is resident-

created, from the strobe lights in the nightclubs to the cars (or spaceships) in driveways. 

Imagine tinkering with the steering and handling program of a motorcycle while a friend 

tweaks the shape of the fuel tank and gives it a wicked flame paint job, in-world and in 

real-time, before taking it for a spin down a newly created road to look for land to buy. 

Have you ever wondered what it would be like to have a pair of black leather wings? Build 

them and give it a go.  

   ■  The Marketplace:  The Marketplace currently supports millions of U.S. dollars in monthly 

transactions. This commerce is transacted with the in-world unit of trade, the Linden 

dollar, which can be converted to U.S. dollars at several thriving online Linden dollar 

exchanges or at LindeX, the official exchange. Users can make real money in a virtual 

world because Second Life has a fully integrated economy designed to reward risk, inno-

vation, and craftsmanship. Residents create their own virtual goods and services, retain 

the intellectual property rights of their creations, and sell them at various in-world venues. 

Businesses succeed on the ingenuity, artistic ability, entrepreneurial acumen, and good 

reputation of their owners.     

   Businesses on Second Life 

  Second Life is an exciting new venue for collaboration, business ventures, distance learning, 

new media studies, and marketing. Business possibilities there are endless; a few examples 

include:

    ■ Holding a virtual meeting with sales managers located in Europe and Asia.  

   ■ Presenting new sales initiatives and discussing them with the team real-time.  

   ■ Allowing Second Life residents to interact with company products or services and test 

new designs and concepts before they are introduced to the real world.  

   ■ Selling products and services in Second Life by creating an event to promote the product: 

a concert, a class, a famous speaker, a party, a contest. Many companies are excited 

about the numerous ways they can use Second Life to support their business.24 A few 

companies paving the way on Second Life include the following:

 C LO S I N G  C A S E  T W O 

   1-800-flowers.com  

  Adidas  

  Amazon  

  American Apparel  

  American Cancer Society  

  BBC Radio 1  

  Best Buy Co. Inc.  

  BMW  

  Calvin Klein  

  Circuit City  

  Cisco  

  Coca-Cola  

  Coldwell Banker  

  Comcast  

  Crayola  
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   Questions 

    1. How could financial companies use neural networks in Second Life to help their businesses?  

   2. How could a company such as Nike use decision support systems on Second Life to help 

its business?  

   3. How could an apparel company use Second Life to build a digital dashboard to monitor 

virtual operations?  

   4. How could a company use Second Life to revamp its customer service process?  

   5. How could a company use Second Life to revamp its order-entry process?  

   6. How could a company use Second Life to reinvent its relationships with customers, part-

ners, and employees?        

  Dell  

  H&R Block  

  IBM  

  Intel  

  Kraft Food  

  Lacoste  

  Major League Baseball  

  Mazda  

  Mercedes-Benz  

  Microsoft  

  MTV  

  NASA  

  National Basketball  

  Association  

  NBC  

  Nissan  

  NPR  

  Sony  

  Sprint  

  Student Travel Association  

  Starwood Hotels  

  Sundance Channel  

  Toyota  

  Universal Motown Records  

  Visa  

  Warner Bros. Music  

  Weather Channel  

   Wired  magazine  

  Xerox  

  Yahoo  

  Yankee Stadium        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Modeling a Business Process 

 Do you hate waiting in line at the grocery store? Do you find it frustrating when you go 

to the video rental store and cannot find the movie you wanted? Do you get annoyed 

when the pizza delivery person brings you the wrong order? This is your chance to reen-

gineer the process that drives you crazy. Choose a problem you are currently experienc-

ing and reengineer the process to make it more efficient. Be sure to provide an As-Is and 

To-Be process model.  

   2. Revamping Accounts 

 The accounting department at your company deals with the processing of critical docu-

ments that include invoices, purchase orders, statements, purchase requisitions, financial 

statements, sales orders, and price quotes. These documents must arrive at their intended 

destination in a secure and efficient manner. 

 Processing is currently done manually, which causes a negative ripple effect. Documents 

tend to be misplaced or delayed, becoming vulnerable to unauthorized changes or expo-

sure of confidential information. In addition, the accounting department incurs costs such 

as for preprinted forms, inefficient distribution, and storage. Explain automation, streamlin-

ing, and business process reengineering and how they can be used to revamp the account-

ing department.  

   3. What Type of System Would You Use? 

 You have been assigned as senior director for a large manufacturing company. Your first 

assignment is to decide which type of MIS can best support your decision-making needs. 

For all of the following, determine which type of system you would use to help solve the 

business problem or make a business decision.
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     a.  You need to analyze daily sales transactions for each region.  

    b.  You need to analyze staffing requirements for each plant.  

    c.  You need to determine which customers are at risk of defaulting on their bills.  

    d.  You need to analyze your competition including prices, discounts, goods, and services.  

    e.   You need to analyze critical success factors and key performance indicators for status 

on operations.  

    f.   You need to produce a graphical display of patterns and complex relationships for large 

amounts of data.     

   4. Unstructured Communications 

 You have just received a job as a business analyst for a large sports marketing company. 

Your boss, Sandy Fiero, wants you to evaluate and improve the current corporate communi-

cation process. With the current process, employees receive a great deal of unstructured 

information in the form of emails, including corporate policies, corporate announcements, 

and human resource information. You quickly realize that using an email system for com-

munication is causing a great deal of issues including inaccessible information for any 

new hires, lost productivity as employees search through hundreds of emails to find infor-

mation, and miscommunication as global divisions of your organization send out regional 

human resource policies. 

 To begin analyzing the processes, create a list of issues you might encounter by using 

email as a primary communication tool for corporate information. What are the redundan-

cies associated with an email communication process? What are the bottlenecks with an 

email communication process? Document the As-Is process for sending email communi-

cations to employees. Then, reengineer the process and document your suggestions for 

improving the process and the To-Be communication process.  

   5. IGoogle Digital Dashboard 

 Executives find information from a variety of sources coming across their computers every 

day. The digital dashboard containing this information might include their calendar, email, 

issues such as production delays or accounts past due, and even financial and industry 

information. Although it would be impossible to fit all of an organization’s information into 

a single screen, it can summarize the data in ways tailored to meet the executive’s needs. 

 IGoogle is a type of digital dashboard you can create for your own personal view of the 

world through Google. IGoogle allows users to create personalized home pages containing 

Google search along with a number of Google gadgets that provide access to activities and 

information from all over the Internet. If you want one location where you can view Gmail 

messages, peruse Google news, review weather forecasts, stock quotes, and movie show-

times, iGoogle is for you. Visit iGoogle and determine how you could customize your Google 

home page as a digital dashboard for your computer.  

   6. Bot Shopping 

 For those of us who love (or hate) shopping, a shopping bot can become your best friend. 

Regardless of whether you are shopping in a store or online you still have to research 

products, compare prices, select a seller, and find the safest way to pay. Shopping in the 

information age is easier than ever, especially with the help of a shopping bot. Shopping 

bots are price comparison websites that automatically search the inventory of different 

vendors to find the lowest possible price, saving you time and money. Shopping bots will 

rank the product you are looking for by price and link you directly to the vendor’s website. 

Popular shopping bots include  mysimon.com ,  Gomez.com ,  Bizrate.com ,  shopzilla.com , and 

Google’s shopping bot at  www.google.com/products.  

 Choose a product you are interested in purchasing and use three of the different shop-

ping bots to compare prices. Did the different shopping bots return the same information 
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and prices? Which shopping bot was the easiest to use? Will you continue using shopping 

bots? What are the advantages and disadvantages for a company using shopping bots to 

purchase office supplies or raw materials?  

   7. Networking Neural 

 Neural networks are a category of AI that attempts to emulate the way the human brain 

works. A neural network could be a great asset for any college student. If a neural network 

could scan each brain for all of the students in your course, what types of information 

would it acquire? How could you use the student neural network to improve your grades? 

How could you use the student neural network to identify trends and new market seg-

ments? What would be the risks of using this neural network for academic improvement? 

What types of confidentiality and privacy issues would be encountered with this neural 

network?  

   8. Driving Your Business 

 You have recently opened your own business—choose the business of your dreams 

and assume you have it up and running. What types of decision will you need to make to 

operate your business? How can you use MIS to support your decision-making efforts? 

What types of processes will you find throughout your business? How can you use MIS to 

revamp your business process for efficiency and effectiveness? Overall, how dependent 

will your business be on MIS? Do you think you could be just as successful running your 

business without MIS? Can you name a business that can operate efficiently and effec-

tively without MIS?   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

    1. You realize that you need a digital dashboard to help you operate your business. Create a 

list of all of the components you would want to track in your digital dashboard that would 

help you run your business. Be sure to justify how each component would help you gain 

insight into the operations of your business and flag potential issues that could ruin your 

business. (Be sure to identify your business and the name of your company as you defined 

it in Chapter 1.)  

   2. Explain three customer-facing processes and three business-facing process associated 

with your business. Be sure to detail why the process is customer facing or business 

facing.  

   3. Your friends have asked you to review the customer ordering process for their restaurant, 

The Broadway Café. To make the café as efficient and effective as possible, you want to 

redesign processes to remove bottlenecks, reduce redundancies, and streamline work-

flow. Review The Broadway Café’s customer ordering process highlighted in the accom-

panying image and reengineer it for improvements in efficiency and effectiveness. If you 

are looking for a real challenge, create your As-Is and To-Be process diagrams using 

PowerPoint or Visio. 

 After revamping the ordering process for your friends, you decide to create a To-Be pro-

cess model of the most important business processes required for your startup to find suc-

cess. Create the To-Be process model for your most critical business process to ensure you 

know how to operate your startup in the most efficient and effective manner.             
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   PROJECT I   Making Business Decisions 

 You are the vice president of human resources for a large consulting company. You are compil-

ing a list of questions that you want each job interviewee to answer. The first question on your 

list is, “How can MIS enhance your ability to make decisions at our organization?” Prepare a 

one-page report to answer this question.  

   PROJECT I I   DSS and EIS 

 Dr. Rosen runs a large dental conglomerate—Teeth Doctors—that employs more than 700 

dentists in six states. Dr. Rosen is interested in purchasing a competitor called Dentix that has 

150 dentists in three additional states. Before deciding whether to purchase Dentix, Dr. Rosen 

must consider several issues:

    ■ The cost of purchasing Dentix.  

   ■ The location of the Dentix offices.  

   ■ The current number of customers per dentist, per office, and per state.  

   ■ The merger between the two companies.  

   ■ The professional reputation of Dentix.  

   ■ Other competitors.    

Counter A — Food is ordered

Process Flow:

Counter B — Beverages are ordered and food is picked up

Counter C — Beverages are picked up

Counter D — Pay for food and beverages

Counter E — Cream, sugar, lids

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 
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 Explain how Dr. Rosen and Teeth Doctors can benefit from the use of information systems 

to make an accurate business decision about whether to purchase Dentix.  

   PROJECT I I I   Finding Information on Decision Support Systems 

 You are working on the sales team for a small catering company that maintains 75 employees 

and generates $1 million in revenues per year. The owner, Pam Hetz, wants to understand how 

she can use decision support systems to help expand her business. Hetz has an initial under-

standing of DSS and is interested in learning more about what types are available, how they 

can be used in a small business, and the costs associated. In a group, research the website 

 www.dssresources.com  and compile a presentation that discusses DSSs in detail. Be sure to 

answer all Hetz’s questions on DSS in your presentation.  

   PROJECT IV   Discovering Reengineering Opportunities 

 In an effort to increase efficiency, your college has hired you to analyze its current busi-

ness processes for registering for classes. Analyze the current process and determine which 

steps are:

    ■ Broken  

   ■ Redundant  

   ■ Antiquated    

 Be sure to define how you would reengineer the processes for efficiency.  

   PROJECT V  Dashboard Design 

 Digital dashboards offer an effective and efficient way to view enterprisewide information at 

near real time. According to Nucleus Research, there is a direct correlation between use of 

digital dashboards and a company’s return on investment (ROI); hence, all executives should 

be using or pushing the development of digital dashboards to monitor and analyze organiza-

tional operations. 

 Design a digital dashboard for a customer tracking and enterprise operations system. Be 

sure to address at least four of the following indicators by showing how you would measure it, 

such as red, yellow, green status; percentage complete status; and so on.   

Customer Tracking System Enterprise Operations 

Customers Accounting

Marketing Finance

Order entry Logistics

Collections Production

Sales Distribution

Customer service Manufacturing

Billing Human resources

Credit limits Sales

Transportation Total profit
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 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.   

Project 

Number Project Name

Project 

Type

Plug-In 

Focus Area Project Focus

Project 

Skill Set

Page 

Number

1 Financial 

Destiny

Excel T2 Personal 

Budget

Introductory 

Formulas

AYK.4

2 Cash Flow Excel T2 Cash Flow Introductory 

Formulas

AYK.4

3 Technology 

Budget

Excel T1, T2 Hardware 

and Software

Introductory 

Formulas

AYK.4

4 Tracking 

Donations

Excel T2 Employee 

Relationships

Introductory 

Formulas

AYK.4

5 Convert 

Currency

Excel T2 Global 

Commerce

Introductory 

Formulas

AYK.5

6 Cost 

Comparison

Excel T2 Total Cost of 

Ownership

Introductory 

Formulas

AYK.5

7 Time 

Management

Excel or 

Project

T2 or T12 Project 

Management

Introductory 

Gantt Charts

AYK.6

8 Maximize 

Profit

Excel T2, T4 Strategic 

Analysis

Intermediate 

Formulas or Solver

AYK.6

9 Security 

Analysis

Excel T3 Filtering Data Intermediate 

Conditional 

Formatting, 

Autofilter, Subtotal

AYK.7

10 Gathering Data Excel T3 Data Analysis Intermediate 

Conditional 

Formatting, 

PivotTable

AYK.8

11 Scanner 

System

Excel T2 Strategic 

Analysis

Intermediate AYK.8

12 Competitive 

Pricing

Excel T2 Profit 

Maximization

Intermediate AYK.9

13 Adequate 

Acquisitions

Excel T2 Break-Even 

Analysis

Intermediate AYK.9

  AY K  A P P L I C AT I O N  P R O J E C T S 
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 Social Media and Ashton Kutcher              

 

 

 

 

   Obama on MySpace, Facebook, and Twitter 

  

 

  opening case study 
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  John Legend Taps Tumblr 
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    section 3.1    WEB 1.0:  EBUSINESS 

   L E A R N I N G  O U T C O M E S 

  3.1 Compare disruptive and sustaining technologies, and explain how the Internet and WWW caused 

business disruption. 

  3.2 Describe Web 1.0 along with ebusiness and its associated advantages. 

  3.3. Compare the four categories of ebusiness models. 

  3.4. Describe the six ebusiness tools for connecting and communicating. 

  3.5 Identify the four challenges associated with ebusiness.   

   DISRUPTIVE TECHNOLOGIES AND WEB 1.0 

 Polaroid, founded in 1937, produced the first instant camer te 1940s. The Pola-
roid camera, whose pictur elves, was one of the most exciting techno-
logical advances the photograph ad ever seen. The company eventually went 
public, becoming one of Wall Street’s most prominent enterprises, w ading 
above $60 per share in 1997. In 2002, the stock dropped to 8 cen
declare uptcy.2 

 How could a company such as Polaroid, which had innova
captive customer base upt? Perhaps company executives failed to use Por-
ter’s Five Forces Model to analyze the threat of substitute products or ser . If they 
had, would they ha eats—one-hour film processing and digital 
cameras—which eventually stole Polaroid’s market share? Would they have understood 
that their customers, people who want instant access to their pictures
to try these alternatives? Could the company have found a way to compete w
hour film processing and the digital camera to save Polaroid? 

 Many organizations face the same dilemma as Polaroid—what’s best for the current 
business might not be what’s best for it in the long term. Some observers of our busi-
ness en onment have an ominous vision of the future—digital Darwinism.    Digital 
Dar   implies that organiza at cannot adapt to the new demands placed on 
them for sur mation age are doomed to extinction.  

  Disruptive versus Sustaining Technology 

 A    disruptive technolo     is a new way of doing things that initially does not meet the 
needs of existing customers. Disruptive technologies tend to open new markets and 
destroy old ones. A  technolo   on the other hand, produces an improved 
product customers are eager to buy, such as a faster car or larger hard drive. Sustain-
ing technologies tend to provide us with better, faster, and cheaper products in estab-
lished markets. Incumben arket, 
but they virtually never lead in markets opened by disruptive technologies.  Figure 3.1  
positions companies expecting future growth from new investments (disruptive tech-

e growth from existing investments (sustaining 
3     

 Disr ter the low end of the marketplace and eventu-
ally evolve to displace high-end competitors eigning technologies. Sony is a 
perfect example. Sony started as a tiny company that built portable, battery-powered 
transistor radios , but customers were willing to overlook 
that for the convenience of por ience and revenue stream from the 
portables, Sony improv to produce cheap, low-end tr
that were suitable for home use and invested those revenues in impro

ther, which produced still-better radios.4 

  LO 3.1:   Compare disruptive and 

sustaining technologies, and explain 

business disruption.  
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  nnovator’s Dilemma,  a book by Cla istensen, discusses how estab-

lished companies can take advantage of disr ing 

elationships with customers, partners, and stakeholders. Xerox, IBM, Sears, 

and DEC all listened to existing customers, invested aggr ad their 

competitive antennae up arket-dominant positions. They may have 

placed too much emphasis on sa ’ current needs, while neglecting new 

disr ’ future needs and thus losing market share. 

 Fi e 3.2  highlights several companies that launched new businesses by capitalizing on 

disruptive technologies.5       

       The Internet and World Wide Web—The Ultimate 

Business Disruptors 

 The    Internet    is a m at connects computers all over the world and allows 

them to communicat nternet can send 

and receive informa , graphics, voice e. Originally 

 F IGURE 3.1 

 Disruptive and Sustaining 

Technologies 

Source: Reprinted by permission of 

Harvard Business School Press. From 

The Innovator’s Dilemma, by Clayton 

Christensen. Boston, MA. Copyright 

©  by the Harvard Business School 

Publishing Corporation; all rights 

reserved.

Dell

Johnson & Johnson

Procter & Gamble

Walmart

Phillips Petroleum

General Motors

Sears

Home Depot

Cisco

 F IGURE 3.2 

 Companies That Capitalized 

on Disruptive Technologies 

Source: Reprinted by permission of 

Harvard Business School Press. From 

The Innovator’s Dilemma, by Clayton 

Christensen. Boston, MA. Copyright 

©  by the Harvard Business School 

Publishing Corporation; all rights 

reserved.

Company Disruptive Technology

Apple iPod, iPhone, iPad

Charles Schwab Online brokerage

Hewlett-Packard Microprocessor-based computers, ink-jet printers

IBM Minicomputers; personal computers

Intel Low-end microprocessors

Intuit QuickBooks software; TurboTax software; Quicken software

Microsoft Internet-based computing; operating system software; SQL and 

Access database software

Oracle Database software

Quantum 3.5-inch disks

Sony Transistor-based consumer electronics
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nternet was essentially an emergency military communications system oper-
ated b .S. Department of Defense Advanced Research Project Agency (DARPA), 
which called the networ . No one foresa amatic impact it would have 
on both business and personal communica . In time, all U.S at had 
defense-related funding installed ARPANET computers, for nter-

k. As users beg onic communications, the pur-
k star unications tool 

for scientists. 
 Millions of corporate, educational, and resear ks now connect billions of 

computer systems and users in mor an 200 countries. Internet users are expected to 
ark, about one-third of the world’s population.6 

 nternet was an excellent communication tool for scientists and gov-
ernmen , it was technically challenging y people to operate. This 
changed w ventions of the World Wide Web and Web browsers. The    World 
Wide We    pro nternet information through documents includ-
ing text, graphics, audio at use a special formatting language called 
HTML.    Hypertex e (HTML)    links documents, allo
move from one to another simply b   Web browsers,    such 
as Internet Explorer or Mozilla’s Firefox, allo   Hypertext 
tr ort protocol (HTTP)   nternet protocol Web browsers use to request and dis-
play Web pages using universal resource locators. A    universal resource loca    
is the addr esource on the Web such as  .com . A domain name 
iden ess and in the pr apple.com ain name. 

 Notice tha nternet and the World Wide Web ar
just one par nternet, and its prim relate and disseminate informa-

n ms of communication systems 
such as email.  Figure 3.3  lists the reasons for the massive gro 7        

  Web 1.0: The Catalyst for Ebusiness 

 As people beg nternet, they understood that it 
enabled a company to communicat yone e, at , creating a 
new way to participate in business. The competitive advantages for first movers would 
be enormous, thus spurring the beginning of the Web 1.0 Internet boom.    Web 1.0    is a 
term to r orld Wide Web dur a
and 2003.    Ecommerce    is the buying and selling of goods and ser v nternet. 
Ecommerce refers only to online transactions.  ess    includes ecommerce along 
w elated to internal and external business opera
customer accounts, collaborating with partners, and exchanging real-time information. 
During Web 1.0, en epreneurs began creating the first forms of ebusiness. 

 Ebusiness opened up a new marketplace for any company willing to move its busi-
ness operations online. A    paradigm   occurs when a new radical form of business 
enters the market that resh y companies and organiza ave. Ebusi-
ness created a par , transforming entire industries and changing enterprise-
wide business processes tha tally r ote traditional business rules. Deciding 
not to make the shift to ebusiness proved fatal for many companies (see  Figure 3.4  for an 
over ies revamped by the disruption of ebusiness.)8        

 F IGURE 3.3 

 Reasons for Growth 

of the World Wide Web 

The microcomputer revolution made it possible for an average person to own a computer.

Advancements in networking hardware, software, and media made it possible for business 

computers to be connected to larger networks at a minimal cost.

Browser software such as Microsoft’s Internet Explorer and Netscape Navigator gave computer 

users an easy-to-use graphical interface to find, download, and display Web pages.

The speed, convenience, and low cost of email have made it an incredibly popular tool for business 

and personal communications.

Basic Web pages are easy to create and extremely flexible.
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 F IGURE 3.4 

 Ebusiness Disruption of 

Traditional Industries 

 BUSINESS DRIVEN ETHICS AND SECURITY 

 

 

 
 

  

  APPLY  YOUR KNOWLEDGE 

Industry Business Changes Due to Technology

Auto AutoTrader.com is the world’s largest used-car marketplace, listing millions of cars from both 

private owners and dealers. AutoTrader.com actually helps to increase used-car dealer’s busi-

ness as it drives millions of qualified leads (potential used-car buyers) to participating automo-

tive dealers and private sellers.

Publishing With the Internet, anyone can publish online content. Traditionally, publishers screened 

many authors and manuscripts and selected those that had the best chances of succeeding. 

Lulu.com turned this model around by providing self-publishing along with print-on-demand 

capabilities.

Education and Training Continuing medical education is costly, and just keeping up-to-date with advances often requires 

taking training courses and traveling to conferences. Now continuing education in many fields is 

moving online, and by 2016 over 50 percent of doctors will be building their skills through online 

learning. Companies such as Cisco save millions by moving training to the Internet.

Entertainment The music industry was hit hard by ebusiness, and online music traders such as iTunes average 

billions of annual downloads. Unable to compete with online music, the majority of record stores 

closed. The next big entertainment industry to feel the effects of ebusiness will be the multibillion-

dollar movie business. Video rental stores are closing their doors as they fail to compete with 

online streaming and home rental delivery companies such as Netflix.

Financial Services Nearly every public efinance company makes money, with online mortgage service Lending 

Tree leading the pack. Processing online mortgage applications is over 50 percent cheaper for 

customers.

Retail Forrester Research predicts ebusiness retail sales will grow at a 10 percent annual growth 

rate through 2014. It forecasts U.S. online retail sales will be nearly $250 billion, up from 

$155 billion in 2009. Online retail sales were recently up 11 percent, compared to 2.5 percent 

for all retail sales.

Travel Travel site Expedia.com is now the biggest leisure-travel agency, with higher profit margins than 

even American Express. The majority of travel agencies closed as a direct result of ebusiness.
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  ADVANTAGES OF EBUSINESS 

 anizations have embraced ebusiness to enhance productiv-
venience, and improve communications. Companies today need to 

deploy a comprehensive ebusiness stra ts need to understand 
its advantages Figure 3.5.  Let’s look at each.     

  Expanding Global Reach 

 Easy access to real-time informa im .    Informa
richness    r eadth of details contained in a piece of textual, graphic, 
audio mation.    Information reach    measures the n m 
can communicate with all over the world. Buyers need informa ichness to make 
informed purchases, and sellers need information reach to properly market and differ-
entiat om the competition. 

 Ebusinesses operate 24 hours a day, 7 days a week. This av ectly reduces 
transaction costs, since consumers no longer have to spend a lot of time researching 
purchases or traveling great distances to m ycle for online 
sales helps strengthen customer relationships, impro
mately sales. 

 m’s website can be the focal point of a cost-effective communica ar-
a omoting products online allo ecisely target its 

e local or around the globe. A physical loca estricted by 
size and limited to those customers who can get there, while an online store has a global 
mark ma eady waiting in line.  

  Opening New Markets 

 Ebusiness is perfect for increasing niche-product sales.    M a  
anization to tailor its products or ser . 

For example, customers can order M&M’s in special colors or w
such as “Mar e.”    Personaliza   occurs when a company knows enough about a 
customer’s likes and dislikes that it can fashion offers mor at per-
son, say by tailor oups based on pr mation, 
demographics, or prior transactions. Amazon uses personalization to create a unique 
portal for each of its customers. 

 Chris Anderson, editor-in-chief of  Wired  magazine, describes niche-market ebusi-
ness strategies as capturing the    long tail,    referr ve. 
This stra ates how niche products can have viable and pr

. In tr al sales models, a store is limited by shelf 
oducts to sell. F eason, store ow chase 

pr a ted or needed by masses, and the store is stocked with broad 
pr e is not room on the shelf for niche products that only a few custom-
ers might purchase. Ebusinesses such as Amazon and eBay eliminated the shelf-space 
dilemma and were able to offer infinite products. 

  LO 3.2:   Describe Web 1.0 along 

with ebusiness and its associated 

advantages.  

 F IGURE 3.5 

 Ebusiness Advantages 

Ebusiness
Advantages
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 N t example of the long tail. Let’s assume that an average Block-
buster store maintains 3,000 mo ventory, whereas N , w ysical 
shelf limitations, can maintain 100,000 movies in its invent o t sales data, 
the major lockbuster’s revenue comes from new r at are rented daily, 
whereas older selections are rented only a few times a mon epay the cost 
of keeping them in stock. Thus Blockbuster’s sales tail ends at title 3,000 (see  Fi e 3.6 ) 
However, N , with no physical limitations, can extend its tail beyond 100,000 (and 
with streaming video perhaps 200,000). B eases sales, even 
if a title is rented only a few times.10     

    Intermediaries    are agents e, or businesses that provide a trading infr uc-
ture to br . The intr ought about 
 ediation,    which occurs when a business sells dir
and cuts out the inter Figure 3.7 ). This business stra
shorten the order pr educed costs or a more responsive and 
efficient ser . The disintermedia avel agent occurred as people began to 

wn vacations online, often at a cheaper rate. At  Lulu.com  anyone can pub-
lish and sell print-on-demand books, online music, and custom calendars, m
publisher obsolete.11       

 F IGURE 3.7 

 Business Value of 

Disintermediation 

The more intermediaries 

that are cut from the 

distribution chain, the 

lower the product price. 

When Dell decided to 

sell its PCs through 

Walmart many were 

surprised, because 

Dell’s direct-to-customer 

sales model was the 

competitive advantage 

that had kept Dell the 

market leader for years.

 F IGURE 3.6 

 The Long Tail 

Source: Reprinted with permission of 

Chris Anderson.
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 In    reintermedia   steps are  added  to the value chain as new players find ways to 
add v ocess. Levi Strauss originally thought it was a good business 
stra . A few years later eal-
ized it could gain a far larger market share by allo etailers to sell its products 
directly to customers. As ebusiness matures it h t tha e certain 
markets in volume, some reintermediation may be desirable.    Cybermediation    refers to 
the crea termediaries that simply could not ha e 
the advent of ebusiness, including comparison-shopping sites such as Kelkoo and bank 
account aggrega 12  

  Reducing Costs 

 Operation at requir
human effort or can be eliminated. Compar ect mail-
ings (paper, postage a bulk email campaign. Think about the cost of 
ren ysical location and operating phone lines versus the cost of maintaining an 
online site. Switching to an ebusiness model can eliminate m al costs asso-
ciat unicating by substituting systems, such as Live Help at let custom-
ers chat live with support or sales staff. 

 O avel reserva ver the telephone. Online 
order der system with or t 
and deliver ogress of their orders at all times. Ebusinesses 
can also inexpensively attract new customers with innovative marketing and retain pres-
ent customers with improv t.13 

 One of the most exciting benefits of ebusiness is its low start-up costs. Today, anyone 
can start an ebusiness with just a website and a great product or ser . Even a dog-
walking opera from being an ebusiness.  

  Improving Operations 

 Ebusiness has had some of its biggest impacts on customer ser . Communication is 
often faster, more available, and more effective, encouraging customers to learn more 

oduct. C tent richness 
only a website can provide, and they c y online without ha
leave the house. Companies can also use email, special messages, and private password 
access to special areas for top customers.  

  Improving Effectiveness 

 Just putting up a simple website does not create an ebusiness. Ebusiness websites must 
create buzz, be innova , add value, and pro mation. In short
must build a sense of comm ation. 

 IT measur t of tr , don’t tell the whole 
story. They do not necessarily indicate large sales volumes, for instance. Many websites 
with lots of tr ave minimal sales. The best way to measure ebusiness success is to 
use  s  IT metrics evenue generated by We affic, number of new 
customers acquired by Web traffic, and reductions in customer ser esulting 

om We affic. 
    Intera   measures advertising effectiveness by coun teractions w

the target ad, including time spen umber of pages viewed, and num-
ber of repea tisement. Inter es are a giant step forward 
for advertisers aditional advertising methods—newspapers, magazines, radio, 

pro ack effectiveness.  Figure 3.8  displays the ebusi-
ness marketing initiatives allo ng comp each while measuring 
effectiveness.14       

 The ultimate outcome of any advertisement is a purchase. Organizations use metrics 
evenue amounts and number of new customers created dir

sites or banner ads. Through  am data   ttern of a 
consumer’s na a ough a site.  Figure 3.9  displays differen eam 
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metrics, and  Figure 3.10  pro ics based on clickstream 
data. To interpret such data properly, managers try to benchmark against other com-
panies. For instance eferred websites regularly, even 

ultiple times during a given session.15               

  EBUSINESS MODELS 

 A  ess model    is a plan that details how a company creates, delivers, and generates 
revenues. Some models are quite simple: A company produces a good or service and sells 
it to customers. If the company is successful, sales exceed costs and the company gener-
ates a pr . Other models are less straightforward, and sometimes it’s not immediately 
clear who makes money and how much e broadcast free 
to anyone w eceiver, for instance; advertisers pay the costs of programming. 

 The major ange of products and ser-
een businesses and consumers. An    ebusiness 

model    is a plan that details how a company creates, delivers, and generates revenues 

  LO 3.3:   Compare the four categories 

of ebusiness models.  

 F IGURE 3.8 

 Marketing Received 

Tremendous Benefits 

from Ebusiness 

Marketing via Ebusiness

An associate (affiliate) program allows a business to generate commissions or referral fees when a customer visiting its website clicks 

on a link to another merchant’s website. For example, if a customer to a company website clicks on a banner ad to another vendor’s web-

site, the company will receive a referral fee or commission when the customer performs the desired action, typically making a purchase 

or completing a form.

A banner ad is a box running across a website that advertises the products and services of another business, usually another ebusiness. 

The banner generally contains a link to the advertiser’s website. Advertisers can track how often customers click on a banner ad result-

ing in a click-through to their website. Often the cost of the banner ad depends on the number of customers who click on the banner ad. 

Web-based advertising services can track the number of times users click the banner, generating statistics that enable advertisers to 

judge whether the advertising fees are worth paying. Banner ads are like living, breathing classified ads. Tracking the number of banner 

ad clicks is an excellent way to understand the effectiveness of the ad on the website.

A click-through is a count of the number of people who visit one site and click on an advertisement that takes them to the site of the 

advertiser. Tracking effectiveness based on click-throughs guarantees exposure to target ads; however, it does not guarantee that the 

visitor liked the ad, spent any substantial time viewing the ad, or was satisfied with the information contained in the ad.

A cookie is a small file deposited on a hard drive by a website containing information about customers and their browsing activities. 

Cookies allow websites to record the comings and goings of customers, usually without their knowledge or consent.

A pop-up ad is a small Web page containing an advertisement that appears outside of the current website loaded in the browser.  A pop-

under ad is a form of a pop-up ad that users do not see until they close the current Web browser screen.

Viral marketing is a technique that induces websites or users to pass on a marketing message to other websites or users, creating expo-

nential growth in the message’s visibility and effect. One example of successful viral marketing is Hotmail, which promotes its service and 

its own advertisers’ messages in every user’s email notes. Viral marketing encourages users of a product or service supplied by an ebusi-

ness to encourage friends to join. Viral marketing is a word-of-mouth type advertising program.

 F IGURE 3.9 

 Clickstream Data Metrics Types of Clickstream Data Metrics

The number of page views (i.e., the number of times a particular page has been presented to a visitor).

The pattern of websites visited, including most frequent exit page and most frequent prior website.

Length of stay on the website.

Dates and times of visits.

Number of registrations filled out per 100 visitors.

Number of abandoned registrations.

Demographics of registered visitors.

Number of customers with shopping carts.

Number of abandoned shopping carts.
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on the Internet. Ebusiness models fall into one of the four categories: (1) business-to-
business, (2) business-to-consumer, (3) consumer-to-business, and (4) consumer-to-
consumer (see  Figure 3.11 ).     

  Business-to-Business (B2B) 

  ess ess (B2B)    applies to businesses buying from and selling to each other 
over the Internet. Examples include medical billin e sales and licens-
ing, and virtual assistant businesses. B2B relationships represent 80 percent of all online 
business and are more complex with greater secur . 

 Electronic marketplaces, or emarketplaces ,  are interactive business communities 
pro tral market where multiple buyers and sellers can engage in ebusiness 

. By tightening and automating the rela ties, they 
create structures for conducting commercial exchange, consolidating supply chains, 
and creating new sales channels.  

  Business-to-Consumer (B2C) 

  ess-to-consumer (B2C)   at sells its products or ser  
dir . Car ies of used vehicles 
for a fee. An    eshop,   eferred to as an    estore    or    etailer,    is an online version of 

METRICS MEASURING WEBSITE SUCCESS

Website Visit Metrics

Stickiness (visit duration time) The length of time a visitor spends on a website.

Raw visit depth (total Web pages 

exposure per session)

The total number of pages a visitor is exposed to during a single visit to a website.

Visit depth (total unique Web pages 

exposure per session)

The total number of unique pages a visitor is exposed to during a single visit to a website.

Website Visitor Metrics

Unidentified visitor A visitor is an individual who visits a website. An “unidentified visitor” means that no information 

about that visitor is available.

Unique visitor A unique visitor is one who can be recognized and counted only once within a given period of time.

Identified visitor An ID is available that allows a user to be tracked across multiple visits to a website.

Website Hit Metrics

Hits When visitors reach a website, their computer sends a request to the site’s computer server to 

begin displaying pages. Each element of a requested page is recorded by the website’s server log 

file as a “hit.”

 F IGURE 3.10 

 Website Metrics 

 F IGURE 3.11 

Ebusiness Models

Ebusiness Term Definition

Business-to-

business (B2B)

Business-to-

consumer (B2C)

Consumer-to-

business (C2B)

Consumer-to-

consumer (C2C)

Applies to businesses buying from and selling

to each other over the Internet.

Applies to any business that sells its products

or services to consumers over the Internet.

Applies to any consumer that sells a product or

service to a business over the Internet.

Applies to sites primarily offering goods and

services to assist consumers interacting with

each other over the Internet.
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a retail store where customers can shop at any hour. I isting 
store such as The Gap or operate only online such as  Amazon.com . There ar ee ways 
to operate as a B2C: brick-and-mortar, click-and-mortar, and pure play (see  Figure 3.12 ).      

  Consumer-to-Business (C2B) 

    Consumer-to-business (C2B)    applies to any consumer who sells a product or ser
to a business on the Internet. One example is customers of  Priceline.com , who set their 
own prices for items such as airline tickets or hotel rooms and wait for a seller to decide 
whether to supply them. The dem ease over the next few 
years due to customers’ desire for greater convenience and lower prices.  

  Consumer-to-Consumer (C2C) 

    Consumer er (C2C)    applies to customers offering goods and ser
nternet. A good example of a C2C is an auction where buyers and sellers 

solicit consecutive bids from each other and prices are determined dynamically. EBay, 
the Internet’s most successful C2C online auction website, links like-minded buyers and 
sellers for a sm uctions include forward auctions 
where sellers market to m , and reverse auctions 
where buyers select goods and ser west bid.  

  Ebusiness Forms and Revenue-Generating Strategies 

 As more and more companies began j ms 
of ebusiness began to emerge (see  Figure 3.13 ). Many of the new forms of ebusiness went 
to market without clear strategies on how they were going to generate revenue. Google 
is an excellent example of an ebusiness tha e out a way to generate pr
until many years after its launch.16       

 Google’s primary line of business is its search engine; however, the company does 
not generate revenue from people using its site to search the Internet. It generates rev-
enue from the marketers and advertisers that pay to place their ads on the site. About 200 
million times each day, people from all over the world access Google to perform searches. 
AdWords, a part of the Google site, allows advertisers to bid on common search terms. 
The advertisers simply en t to bid on and the m imum 
amounts they want to pay per click per day. Google then determines a price and a search 
r ds based on how much other advertisers are willing to pay for 

 F IGURE 3.12 

 Forms of Business-to-

Consumer Operations 
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the same terms. Pr ds can range from 5 cents to $10 a click. Paid search is 
the ultimate in targeted advertising beca a t. 
A general search term such as  tropical vacation  costs less than a more specific term such 
as  Hawaiian vacation. m appears in a sponsored adver-
tisement link either at the top or along the side of the search-results page.17 

 Ebusinesses must have a revenue model, or a model for making money. For instance, 
will it accept advertising, or sell subscriptions or licensing rights?  Fi e 3.14  lists the 
different benefits and challenges of various ebusiness revenue models.18         

 F IGURE 3.13 

 Ebusiness Forms Form Description Examples

Content providers Generate revenues by provid-

ing digital content such as news, 

music, photos, or videos.

Netflix.com, iTunes.com, CNN.com

Infomediaries Provide specialized information 

on behalf of producers of goods 

and services and their potential 

customers

Edmunds.com, BizRate.com, 

Bloomberg.com, Zillow.com

Online marketplaces Bring together buyers and sellers of 

products and services.

Amazon.com, eBay.com, 

Priceline.com

Portals Operate central website for users 

to access specialized content and 

other services.

Google.com, Yahoo.com, MSN.com

Service providers Provide services such as photo 

sharing, video sharing, online 

backup and storage.

Flickr.com Mapquest.com 

YouTube.com

Transaction brokers Process online sales transactions. Etrade.com, Charlesschwab.com, 

Fidelity.com

 F IGURE 3.14 

 Ebusiness Revenue Models Ebusiness 

Revenue Model Benefits Challenges

Advertising fees ■   Well-targeted advertisements 

can be perceived as value-added 

content by trading participants.
■   Easy to implement

■   Limited revenue potential
■   Overdone or poorly targeted 

advertisements can be disturbing 

elements on the website.

License fees ■   Creates incentives to do many 

transactions
■   Customization and back-end 

integration lead to lock-in of 

participants.

■   Up-front fee is a barrier to entry for 

participants.
■   Price differentiation is 

complicated.

Subscription fees ■   Creates incentives to do 

transactions
■   Price can be differentiated.
■   Possibility to build additional 

revenue from new user groups

■   Fixed fee is a barrier to entry for 

participants.

Transaction fees ■   Can be directly tied to savings 

(both process and price savings)
■   Important revenue source when 

high level of liquidity (transaction 

volume) is reached

■   If process savings are not 

completely visible, use of the 

system is discouraged (incentive 

to move transactions offline).
■   Transaction fees likely to decrease 

with time

Value-added 

services fees

■   Service offering can be 

differentiated.
■   Price can be differentiated.
■   Possibility to build additional 

revenue from established and 

new user groups (third parties)

■   Cumbersome process for 

customers to continually 

evaluate new services
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  EBUSINESS TOOLS FOR CONNECTING 
AND COMMUNICATING     

 As firms began to move online, more MIS tools were created to support ebusiness 
processes and requirements. The tools supporting and dr e highlighted 
in  Fi e 3.15  and covered below in detail.     

  Email 

 Email, short for electronic mail, is the exchange of digital messages over the Internet. 
No longer do business professionals ha ail to receive important docu-
ments as email single-handedly increased the speed of business by allow ansfer 
of documents w . Its chief business advantage is the 

m and communicat any people simultaneously, immediately, and 
with ease. There ar aints
emails whenever they require. 

 An    Internet service provider (ISP)    is a company that pro nternet 
for a mon . Major ISPs in the United States include AOL, AT&T, Comcast, Ear
and Netzero, as well as thousands of local ISPs including regional telephone companies.  

  Instant Messaging 

    Real-time communica   occurs when a system updates information a ate 
it receives it. Email was a great advancement over traditional communication methods 

  LO 3.4:   Describe the six 

ebusiness tools for connecting 

and communicating.  

 BUSINESS DRIVEN START-UP 

 

 

 
 

  

APPLY  YOUR KNOWLEDGE 
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.S. mail, but it did not operate in re .    Instant mess (   IMing   ) is 
a service that enables instant or re unica . Businesses 
immediately saw what they could do:

    ■  

   ■ oblems immediately.  

   ■ Transmit messages as fast as natur wing conversation.  

   ■ Easily hold sim ultiple people.  

   ■ Eliminate long-distance phone charges.  

   ■ Q yees are at their computers.     

  Podcasting 

    Po   converts an audio broadcast to a digital music player. Podcasts can increase 
marketing reach and build customer loy arketing 
communication channels discussing ever om corporate strategies to detailed 
product overviews. The senior executive team can shar thly pod-
casts featuring important issues or expert briefings on new technical or marketing 
developments.  

  Videoconferencing 

 ence allows people a e locations to inter
and audio transmissions simultaneously as well as share documents, data, computer 
displays, and whiteboards. Point-to-point videoconfer , and 
multipoint conferences connect more th t multiple locations. 

 Videoconferences can increase pr use users participate without leav-
. It can improve communication and relationships, because participants 

 F IGURE 3.15 
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see each other’s facial expressions and body language tant aspects of com-
munication that are lost with a basic telephone call or email. It also reduces travel 
expenses ms facing economic challenges. Of course, nothing can replace 
meeting someone face-to-face and sh ands
and cost-effective alternative.  

  Web Conferencing 

    Web conferen   or a    webinar,   t sharing 
and allo esentation over the Web to a group of geographically 
dispersed participants. Regar ardwar e the attendees are 
running, every participant can see what is on anyone else’s screen. Schools use Web con-
ferencing tools such as Illuminate Live to deliver lectures to students, and businesses use 
tools such as WebEx to demonstrate products. Web conferencing is not quite like being 
there, but professionals can accomplish more sitting at their desks than in an airport 
waiting to make travel connections.  

  Content Management Systems 

 In the four istotle ca atural world according to a systematic 
organization, and the ancient library at Alexandria was reportedly organized by subject, 
connecting like information w . Today    content managem    help 
companies manage the crea age, editing, and publica
tent. CMSs are user-friendly; most include Web-based publishing, search, navigation, 
and indexing to organize informa users w -
tise make website changes. 

 A sear ried out by enter d or phrase ( to a text 
avigation facilitates movement from one Web 

. Content management systems play a crucial r
e than j . If na ation choices are unclear ay 

hit the “Back . One rule of thumb to 
r at each time a user h ch informa e is a 50 
percent ch ve the website instead. A key principle of good website 

efore, is to keep the number of clicks to a minimum. 
    T onomy    is the scientific classification of organisms into groups based on similari-

ties of structure or origin. Taxonomies ar ten
site into categories and subcategories of topics. For example . 
Every car is a vehicle ; some vehicles are vans, buses, and 
trucks. Taxonomy terms are arr at narrower/more specific/“child” terms 
fall under broader/more generic/“parent” terms.    Informa archite   is the set 
of ideas about how all information in a given context should be organized. Many com-
panies hire information architects to crea . A well-planned 

y ensures search and na ation are easy and user-fr y is 
  

  THE CHALLENGES OF EBUSINESS 

 Although the benefits of ebusiness are enticing, developing, deploying, and man-
aging ebusiness systems is not always easy.  Figure 3.16  lists the challenges facing 
ebusiness.20     

  Identifying Limited Market Segments 

 The main challenge of ebusiness is the lack of grow oduct 
or ser tions. The online food sector has not grown in sales, in part because 
food products are perishable and consumers prefer to buy them at the supermarket 

usiness appeal include fragile or consumable 
goods and highly sensitive or confidential businesses such as government agencies.  

  LO 3.5:   Identify the four challenges 

associated with ebusiness.  
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  Managing Consumer Trust 

 Trust in the ebusiness exch special attention. The physical separation of 
buyer and seller, the physical separation of buyer and merchandise, and customer per-
ceptions about the risk of doing business online pro allenges. Internet 
marketers must develop a tr thy relationship to make that initial sale and generate 
customer loy ys to build trust when wor
and available to communicate in person with your customers; using customers’ testimo-
nials that link to your client website or to pro tact information; accepting 
legitimate forms of pa t such as credit cards.  

  Ensuring Consumer Protection 

 An organiza at wants to dominat ior customer service as a competi-
tive advantage must not only serve but also protect its customers, guar ainst 
unsolicited goods and communication, illegal or harmful goods t informa-
tion about goods and suppliers, invasion of privacy and misuse of personal information, 
and online fraud. System secur wever, must not m ible 
or difficult to use.  

  Adhering to Taxation Rules 

 Many believe that U.S. tax policy should pro aditional retail 
businesses, mail-order companies, and online merchants. Yet the Internet marketplace 
remains mostly free of traditional for , partly because ecommerce law is 
vaguely defined and differs from state to state. For now, companies that operate online 
must obey a patchwork of rules about which customers ar
purchases and which are not.     

   section 3.2    WEB 2.0:  BUSINESS 2.0 

   L E A R N I N G  O U T C O M E S 

  3.6 Explain Web 2.0, and identify its four characteristics. 

  3.7 Explain how Business 2.0 is helping communities network and collaborate. 

  3.8 Describe the three Business 2.0 tools for collaborating. 

  3.9 Explain the three challenges associated with Business 2.0. 

  3.10 Describe Web 3.0 and the next generation of online business.   

 F IGURE 3.16 
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   WEB 2.0: ADVANTAGES OF BUSINESS 2.0 

 In the mid-1990s the stock market reached an all-time high as companies took advan-
tage of ebusiness and Web 1.0, and m nternet was the wa

e an failing to meet earning expectations, how-
ever . S ebusiness boom was over, but they could 
not have been mor ong. 

    Web 2.0    (or  ess 2.0)   ation of Internet use—a more mature, dis-
tinctive communications pla m characterized by new qualities such as collaboration, 
sharing, and free. Business 2.0 encourages user participation and the formation of com-
m at contribute to the content. In B e no longer 
required to use and publish information to the World Wide Web, eliminating entry bar-
riers for online business. 

 Tradition equired to perform a pro-
yees picked up information b

hanging out around the water cooler. Business 2.0 technologies pro tual en
ronment that, for many new employees, is just as vibrant and impor ysical 
environment.  Figure 3.17  highlights the common characteristics of Business 2.0.22     

  Content Sharing Through Open Sourcing 

 An    open system    consists of nonpropr ardwar e based on publicly 
kno ds that allows third parties to create add-on products to plug into or 
interoperate w . Thousands of hardwar e applications 
created and sold by third-par teroperate w , such as iPods, 
dra e, and mice. 

    Source code    contains instr itten by a progr
be performed b e.    Open source    r e whose source 
code is made available free (not on a fee or licensing basis as in ebusiness) for any third 
par e usiness 2.0 is capitalizing on open sour e. Mozilla, 
for example, offers its Firefox Web browser and Thunderbird em e free. Mozilla 
believes the Internet is a public resource that must remain open and accessible to all; it 
continuously develops free products by bringing together thousands of dedicated volun-
teers from around the world. Mozilla’s Firefox now holds over 20 percent of the browser 

  LO 3.6:   Explain Web 2.0, and identify 

its four characteristics.  

 BUSINESS DRIVEN GLOBALIZATION 

 

 
 

APPLY  YOUR KNOWLEDGE 
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mark eat to Micr ’s Internet Explorer. How do open 
sour e companies generate revenues? Many people are still aw
to this very important question.23  

  User-Contributed Content 

 Ebusiness was characterized by a few companies or users posting conten asses. 
Business 2.0 is characterized by the masses posting content for the masses.    User-
contributed content     ( or  er-generated content)    is created and updated by many users 
for many users. Websites such as F , Wikipedia, and YouTube, for example, move 
control of online media fr ands of leaders to the hands of users. N a-

-generated content to dr ecommendation tools, and websites 
such as Yelp use customer reviews to express opinions on products and services. Com-
panies are embracing user-generated content to help with ever om marketing to 
product developmen ance. 

 One of the most popular forms of user-generated content is a    reputa stem,    
where buyers post feedback on sellers. EBay buyers voluntarily commen

, their sa aded, and promptness of shipping. Sell-
ers comment about prompt payment from buyers or respond to comments left by the 
buyer. Companies ranging from Amazon to restaurants are using reputation systems to 
improv ance customer sa  

  Collaboration Inside the Organization 

 A    collaboration system   at supports the work of teams or groups by 
facilita ar w of information. Business 2.0’s collabora set 
generates more information faster fr udience.    Colle intelligence    is 
collaborating and tapping into the cor wledge of all employees, partners, and cus-
tomers wledge can be a real competitive advantage for an organization. The most 
common form of collective in anization is    knowledge 
managem    which involves captur ting, retr
sharing information assets in a wa at pro text for effective decisions and 
actions. The prim wledge management is to be sur at a company’s 

wledge of facts, sources of information, and solutions are readily available to all 
employees whenever it is needed. A    knowledge management stem   sup-
por ing, organization, and dissemina wledge (i.e w-how) 

 F IGURE 3.17 

 Characteristics of 

Business 2.0 
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oughout an organization. KMS can distribute an organization’ wledge base by 
inter a tise. 

 A great example of a knowledge worker is a golf caddie. G
as, “The rain mak d hole play 10 yards shorter.” If a golf caddie is good and gives 
accurate advice it can lead to big tips. Collabora o
bigger tips for all. Ho wledge management make this happen? Caddies could 
be rewarded for shar wledge by re izes for shar wledge. 
The course manager could compile all of the tips and publish a course notebook for dis-
tribution to all caddies. The goal of a knowledge management system is tha
wins. Here the caddies make bigger tips and golfers improve their play by benefiting 
from the collabora iences of the caddies wners win as busi-
ness increases. 

 KM has assumed greater urgenc ican business ov
millions of baby boomers prepare to retire , the 

wledge they gleaned about their jobs, companies, and industries during their long 
care take measures to r ts. 

  Explicit and Tacit Knowledge   Not all information is valuable. I ust 
determine what information qualifies as intellectual and knowledge-based assets. In 
general, in wledge-based assets fall in tegories: explicit 
or tacit. As a rule,    explicit owledge   at can be documented, 
archived, and codified, often with the help of IT. E wledge are 
assets such as patents, trademarks, business plans, marketing research, and customer 
lists.    Tacit knowledge    is the knowledge contained in people’s heads. The challenge 
inheren ing out how to recognize, generate, share, and man-

wledge that resides in people’s heads ma m 
of email, instant messaging, and related technologies can help facilitate the dissemina-

wledge, iden ajor obstacle.   

  Collaboration Outside the Organization 

 The most common form of collective int anization is 
   which r ow at collective intel-
ligence is greater th ts has been around for a long time 
(see  Figure 3.18 ). With B tly tap into its power is emerg-
ing. For many years organizations believed that good ideas came fr . CEOs 

 F IGURE 3.18 

 Crowdsourcing: The Crowd Is 

Smarter Than the Individual 
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collaborated only with the heads of sales and mark ance expert, 
or the road warrior salesman. The organiza art governed who should work with 
whom and how far up the chain of command a suggestion or idea would travel. With 
Buisness 2.0 this belief is being challenged, as firms capitalize on crowdsourcing by 
opening up a task or pr oup to find better or cheaper results from 
outside box.     

 W usiness 2.0, people can be con uously connected, a driving force behind 
collaboration. Traditional ebusiness communications were limited to face-to-face con-
versa at used    asynchronous communica   or 
communication such as em esponse do not occur at 
the same time. Business 2.0 brought  communica   or communications 
that occur at the same time such as IM or chat. Ask a group of college students when they 
last spoke to their parents. For most the answer is less than hour ago, as opposed to the 
traditional response of a few days ago. In business too, contin e now 
expected in today’s collaborative world.   

  NETWORKING COMMUNITIES WITH BUSINESS 2.0 

    Social media    refers to websites that rely on user participation and user-con ibuted 
content, such as Facebook, YouTube, and Digg. A    social ne   is an applica at 
connects people by matching pr mation. Pro

k is by far one of the greatest advantages of Business 2.0.    Social networking    is 
the practice of expanding your business and/or social contacts by constructing a per-
son k (see  Figure 3.19 ). So o . The 

eate and maintain a pr a es as an online iden
the en onment ea

  LO 3.7:   Explain how Business 2.0 is 

helping communities network and 

collaborate.  

 BUSINESS DRIVEN INNOVATION 

 

 
 

    

   

  

APPLY  YOUR KNOWLEDGE 
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k.    Social ne ing analysis (SNA)    maps group contacts (personal 
and professional) iden ws each other and who work . In a com-
pany it can provide a vision of how employees work together. It can also iden
exper wledge such as how to solve a complicated programming prob-
lem or launch a new product.     

 B mation and improv are it. 
I ys at a conference to meet professional peers, 
business people can no ks such as LinkedIn to meet new contacts for 
recruiting, pr ts on a topic. W om 
all the Fortune 500 companies, LinkedIn has become one of the more useful recruiting 

eb. 
 So king sites can be especially useful to emplo

didat at may be harder to locate in larger 
communities. Many employers also sear dirt” and 
character references for potential employees. Keep in mind that wha
Internet stays on the Internet.26 

  Social Tagging 

    Tags    ar ds or phrases incorporated into website content for means of 
classifica y. An item can have one or more tags associated with it, to allow 
for multiple browseable paths through the items, and tags can be changed with minimal 
effort (see  Figure 3.20 ).    Social ing    describes the collabora ar
shared online content w ds or tags as a way to organize it for future na a-
tion, filtering, or search. The entire user comm us essentially 

, the content. F ws users to upload images and tag them with appropriate 
ds. After enough people have done so, the r

images correctly and without bias.     
    F y    is similar to taxonomy except that crowdsourcing determines the tags 

tion system. Us wer of a comm
iden ten tly lowers content categorization costs, because 
there is no complicated nomenclature to learn. Users simply create and apply tags as 

. For example, while cell phone manufactur efer to their products 
as mobile devices y could include mobile phone eless phone, smart 
phone, iPhone, Bl ds, if searched, should take a user 
to the same site. Folksonomies reveal what people tr Figure 3.21 ). They 
have been a poin eb because the whole point of having a website 
is for your customers to find it. The major of websites are found through search terms 
that match the content.27     

 F IGURE 3.19 

 Social Network Example25 
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 A    website bookmark    is a locally stored URL or the address of a file or Internet page 
saved as a shortcut.    Social bookmarking    allows users to share, organize, search, and 
mana arks. Del.icio.us, a website dedicated to social bookmar ovides 

e, categorize, annotate, and share favorites. StumbleUpon is 
arking website that allows users to locate interesting web-

sites based on their favorite subjects. The more you use the ser , the more the sys-
tem “learns” about your interests and the better it can show you websites that interest 

 F IGURE 3.20 
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you. StumbleUpon represen ten
y around. StumbleU

content they enjoy.28   

  BUSINESS 2.0 TOOLS FOR COLLABORATING 

 So ating are leading businesses in new directions, and 
 Figure 3.22  pro ver at harness the “power of the people,” 
allowing users to share ideas, discuss business problems, and collaborate on solutions.     

  Blogs 

 A    blog,    or    Web log,    is an online journal that allows users to post their own comments, 
graphics, and video. Unlike traditional HTML Web pages iters 
communicate—and reader’s respond—on a regular basis through a simple yet custom-
izable inter at does not require any programming. 

 From a business perspective, blogs are no different from marketing channels such as 
, print, audio, or presentations. They all deliver results of var  .  Consider 

Sun Microsystem’s Jonathan Schwartz and GM’s Bob Lutz, who use their blogs for mar-
keting, sharing ideas, gathering feedback, press response, and image shaping. Starbucks 
has developed a blog called My Starbucks Idea, allo are ideas, tell 
Starbucks wha ’s ideas, and join discussions. Blogs are an ideal 
mechanism for many businesses since they can focus on topic areas mor an 
traditional media, with no limits on page size, word count, or publication deadline.29 

  Microblogs      Microblo ing    is the practice of sending brief posts (140 to 200 charac-
ters) to a personal blog, either publicly or to a private group of subscribers who can read 

  LO 3.8:   Describe the three Business 

2.0 tools for collaborating.  

 BUSINESS DRIVEN DEBATE 

 

APPLY  YOUR KNOWLEDGE 
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the posts as IMs or as text messages. The main advantage of microblogging is that posts 
can be submitted by a var , such as instant messaging, em eb. By 
far the most popular micr itter, which allows users to send microblog 
entr as registered to “follow” them. Senders can r ict 

t to follow them or, by default, allow open access. Microblog-
ging is covered in detail in Chapter 7.30  

  Real Simple Syndication (RSS)      Real Simple Syndication (RSS)    is a Web for-
mat used to publish frequently updated works, such as blogs, news headlines, audio, and 
video, in a standardized for SS document or feed includes full or summarized 
text mation such as publication date and a . News websites, 
blogs, and podcasts use RSS, constan a
them search for it. I ting syndication, RSS allows a website’s frequent 
readers to track upda .   

  Wikis 

 A    wiki   d is Ha ative Web page that allows 
users to add, remove, and change content, which can be easily organized and reorga-
nized as requir ave largely draw ea al goals 

uthors e based on open collaboration w
W , the open enc at launched in 2001, h
popular Web destinations, reaching an estimat th.31 

 iginal content of any ar , while the blog user 
can only add information in the form of comments. Large w , such as Wikipedia, pro-

ac mation by assigning users roles such as reader, 
editor, administrator, patroller, policy maker, subject matter expert, content maintainer, 

e developer, and system operator. Access to some importan
dia material is limited to users in these a ized roles.32 

 The    ne ct    describes how pr k increase in value to users 
umber of users increases. The more users and content mana

grea k affect because more users attract more contributors, whose work 
attracts more users, and so on. For example, W e valuable to users 
as the number of its contributors increases. 

 W ternal to fir a wl-
edge throughout an organization, across aphic distances al 
business areas. For example, what U.S. employees call a “sale” may be called “an order 
booked , an “order scheduled” in Germany, and an “order pro-
duced” in France. The corporate w wer any questions about a business process 

tation, reporting, project man-
agement, online dictionaries, and discussion groups. Of course, the more employees who 
use the corporat ea k effect and valued added for the company.  

  Mashups 

 A    is a website or Web applica at uses content from more than one source 
to create a completely new product or ser . The ter text 
of music; putting Jay- ics over a Radiohead song m
Web version of a mashup allows users to mix map data, photos , news feeds, blog 
entries, and so on to create content with a new purpose. Content used in mashups is 

ced from an    applica gramming interface (API),    which is a set of 
routines, protocols e applications. A programmer then 

. 
 Most opera vironments, such as Microsoft Windows, pro at 

progr ite applica nt w . Many people experimenting 
with mashups are using Micr , Google, eBay, Amazon, F , and Yahoo APIs, lead-
ing to the creation of mashup editors.    Mashup editors    ar G at You See Is 

at You Get tools. They pro terface to build a mashup
user to drag and drop data points into a Web application. 
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 anas? Dole Organic now places 
three-digit farm codes on each banana and creates a mashup using Google Earth and its 
banana database. Socially and environmentally conscious buyers can plug the numbers 
into Dole’s website and look a m wher anas were raised. The 

m and its surrounding comm anic cer
cations, posts some photos, and offers a link to satellite im m in Google 
Ear . Customers can personally monitor the production and treatment of their fruit 
from the tree to the grocer. The process assures customers that their bananas have been 
raised to proper organic standards on an en onmentally friendly, holistically minded 
planta 34   

  THE CHALLENGES OF BUSINESS 2.0 

 As much as Business 2.0 has positively changed the global landscape of business, a 
few challenges remain in open sour e, user-con ibuted content systems, and 
collabora , all highlighted in  Fi e 3.23.  We’ll br ibe each one.     

  Technology Dependence 

 Many people today expect to be contin
e om Web conferencing for a 

k project to m ith friends for dinner. If a connection 
is down, how will they function? Ho ail, text 
messaging, or listening to free music on Pandora or watching on-dem

t, outages hold the potential to cause ever-
greater havoc for people, businesses, and education .  

  LO 3.9:   Explain the three challenges 

associated with Business 2.0.  
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  Information Vandalism 

 Open source and sharing ar ajor advantages of Business 2.0, and ir
are major ch wing an

age, destroy, or vandalize website content. O
red when a false biography entry read that 

John Seigenthaler Sr. was assistant to Attorney General Robert F. Kennedy in the early 
t to have been directly involved in the assassinations of both Ken-

nedy and his br , President John F. Kennedy. Seigen aler did work as an assistant to 
Robert Kennedy, but he was never involved ations. W

e e can now store all versions of a Web page ack-
ing updates and changes and ensuring the site can be restored to its original for
site is vandalized. It can also color-co ound ensuring the user understands 
which areas have been validated and which areas have not. The real trick to w -
ware is to determine which statements are true and which are false, a huge issue when 
considering how easy and frequen e is updated and changed.35  

  Violations of Copyright and Plagiarism 

 Online collaboration m . Unfortunately a 
great deal of copyrighted material tends to find its wa e many 

aced to a single person. Clearly stated copyright and plagiarism 
policies are a must for all corporate blogs and w . These topics are discussed in detail 
in Chapter 4.   

  WEB 3.0: DEFINING THE NEXT GENERATION OF 
ONLINE BUSINESS OPPORTUNITIES 

 eb 1.0 refers to static text-based information websites and Web 2.0 is about user-
con ibuted content, Web 3.0 is based on “intelligent” Web applications using natural 
language processing, machine-based learning and reasoning, and intelligent applica-
tions. We nternet and Web applications. 
Business leaders who explore its opportunities w arket with competi-
tive advantages. 

 Web 3.0 offers a way for people to describe information such that computers can start 
ela . To demonstrate the power 

of Web 3.0, let’s look at a few sample relationships, such as Adam Sandler is a come-
dian, Lady Gaga is a singer, and Hannah is friends with Sophie. These are all examples 
of descriptions that can be added to Web pages allowing computers to learn about rela-
tionships while displa mation to humans. W ma
place, ther icher inter eb 3.0. 

 A ela wledge to a company can create new 
opportunities. After all, businesses run on informa e Web 2.0 brings peo-

mation using machines, Web 3.0 brings  machines  closer 
together using  inf .  These new relationships unite people, machines, and infor-
mation so a business can be smarter, quicker, more agile, and mor

  LO 3.10:   Describe Web 3.0 and the 

next generation of online business.  

 F IGURE 3.23 

 Challenges of Business 2.0 
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 One goal of Web 3.0 is to tailor online searches and requests specifically to users’ pref-
erences and needs. For example, instead of m ultiple searches, the user might 

tence or two in a Web 3.0 browser, such as “I wan
mo t at a good M an restaurant at are my options?” The Web 3.0 
bro alyze the request, search the Web for all possible answers, organize the 
results, and present them to the user. 

 Tim Berners-Lee, one of the founders of the Internet, has described the    s
Web    as a component of Web 3.0 that describes things in a wa at computers can 
understand. The seman e eb pages; ra ibes 
the rela things  (such as A is a part of B and Y is a member of Z) and 
the properties of things (size, weight, age, price). If informa usic, cars, 
concert tickets, and so on is stored in a way that describes the information and asso-
ciated resour , semantic Web applications can collect information from many 
different sources, combine it, and present it to users in a meaningful wa
We tive, some topics and fea es are certain to be included in it, 
such as:36

    ■ Integration of legacy devices ren hones, 
laptops, and so on, as credit cards, tickets, and reservations tools.  

   ■ Intelligent applications: the use of agents, machine learning, and semantic Web 
concepts to complete intelligent tasks for users.  

   ■ ovision of an online iden at can be easily carried to a var
devices (cell phones, PCs) allowing for easy authen tion across different websites.  

   ■ Open technologies e so they can be easily 
integrated and wor .  

   ■ A worldwide da tabases to be distributed and accessed from 
e.    

  Egovernment: The Government Moves Online 

 Recen at have arisen to enable organizations to take advantage of 
the Internet and create value are within egovernment.    E ent    in
of strategies and technologies to transform government(s) by impro

ter ithin 
all branches of government. 

 One example of an egovernment portal, FirstGov.gov .S. gateway to all 
government information, is the catalyst for a growing electronic government. Its pow-
erful search engine and ever-growing collection of topical and customer-focused links 
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connect users to millions of Web pages, from the federal government, to local and tribal 
governments, to foreign nations around the world.  Figure 3.24  highlights specific 
egovernment models.      

  Mbusiness: Supporting Anywhere Business 

 Internet-en umbering personal computers.    Mobile 
ess    (or    mbusiness, mcommerce   chase goods and ser

through a wireless Internet-en  
is a mobile device equipped with a Web-ready micro-browser that can perform the 
following se :

    ■ Mobile entertainment—downloads for m , games, voting, ring tones, as 
well as text-based messaging ser .  

   ■ Mobile sales/mar tising, campaigns, discounts, promotions, and 
coupons.  

   ■ M anage accounts, pay bills, receive alerts, and tr .  

   ■ M purch tertainment, transporta
including the a utomatically feed par .  

   ■ Mobile pa ts—pay for goods and ser store purchases, home 
delivery, vending machines , gas, and so on.    

 Organizations face changes more extensive and far reaching in their implications 
th ial revolution occurred in the early 1900s. Tech-

im ce driving these changes. Organizations that want to sur ust 
re r equired organizational changes 
in the face of it, and learn to operate in an en ely different way.      

 F IGURE 3.24 

 Extended Ebusiness Models 

B2B

conisint.com

C2C

ebay.com

G2B

export.gov

G2G

disasterhelp.gov

   L E A R N I N G  O U T C O M E  R E V I E W 

   Learning Outcome 3.1:    Compare disruptive and sustaining technologies, and explain 

 

 Disruptive technologies offer a new way of doing things that initially does not meet the needs 

of existing customers. Disruptive technologies redefine the competitive playing fields of their 
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respective markets, open new markets and destroy old ones, and cut into the low end of 

the marketplace and eventually evolve to displace high-end competitors and their reigning 

technologies. 

 Sustaining technologies produce improved products customers are eager to buy, such as 

a faster car or larger hard drive. Sustaining technologies tend to provide us with better, faster, 

and cheaper products in established markets and virtually never lead in markets opened by 

new and disruptive technologies. 

 The Internet and WWW caused business disruption by allowing people to communicate 

and collaborate in ways that were not possible before the information age. The Internet and 

WWW completely disrupted the way businesses operate, employees communicate, and prod-

ucts are developed and sold.  

  Learning Outcome 3.2:    Describe Web 1.0 along with ebusiness and its associated 

advantages.  

 Web 1.0 is a term to refer to the World Wide Web during its first few years of operation 

between 1991 and 2003. Ebusiness includes ecommerce along with all activities related to 

internal and external business operations such as servicing customer accounts, collaborating 

with partners, and exchanging real-time information. During Web 1.0, entrepreneurs began 

creating the first forms of ebusiness. Ebusiness advantages include expanding global reach, 

opening new markets, reducing costs, and improving operations and effectiveness.  

  Learning Outcome 3.3:    Compare the four categories of ebusiness models.  

     ■ Business-to-business (B2B) applies to businesses buying from and selling to each other 

over the Internet.  

   ■ Business-to-consumer (B2C) applies to any business that sells its products or services to 

consumers over the Internet.  

   ■ Consumer-to-business (C2B) applies to any consumer that sells a product or service to a 

business over the Internet.  

   ■ Consumer-to-consumer (C2C) applies to sites primarily offering goods and services to 

assist consumers interacting with each other over the Internet.    

 The primary difference between B2B and B2C are the customers; B2B customers are other 

businesses while B2C markets to consumers. Overall, B2B relations are more complex and 

have higher security needs; plus B2B is the dominant ebusiness force, representing 80 per-

cent of all online business.  

  Learning Outcome 3.4:    Describe the six ebusiness tools for connecting and 

communicating.  

 As firms began to move online, more MIS tools were created to support ebusiness processes 

and requirements. The ebusiness tools used to connect and communicate include email, 

instant messaging, podcasting, content management systems, videoconferencing, and Web 

conferencing.  

  Learning Outcome 3.5:    Identify the four challenges associated with ebusiness.  

 Although the benefits of ebusiness are enticing, developing, deploying, and managing ebusi-

ness systems is not always easy. The challenges associated with ebusiness include identify-

ing limited market segments, managing consumer trust, ensuring consumer protection, and 

adhering to taxation rules.  

  Learning Outcome 3.6:    Explain W  

 Web 2.0, or Business 2.0, is the next generation of Internet use—a more mature, distinctive 

communications platform characterized by new qualities such as collaboration, sharing, and 

free. Web 2.0 encourages user participation and the formation of communities that contribute 
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to the content. In Web 2.0, technical skills are no longer required to use and publish informa-

tion to the World Wide Web, eliminating entry barriers for online business. The four charac-

teristics of Web 2.0 include:

    ■ Content sharing through open sourcing.  

   ■ User-contributed content.  

   ■ Collaboration inside the organization.  

   ■ Collaboration outside the organization.     

  Learning Outcome 3.7:    Explain how Business 2.0 is helping communities network and 

collaborate.  

 A social network is an application that connects people by matching profile information. 

Providing individuals with the ability to network is by far one of the greatest advantages of 

Business 2.0. Social networking is the practice of expanding your business and/or social con-

tacts by constructing a personal network. Business 2.0 simplifies the way individuals commu-

nicate, network, find employment, and search for information.  

  Learning Outcome 3.8:    Describe the three Business 2.0 tools for collaborating.  

 The three tools that harness the “power of the people” for Business 2.0 include blogs, wikis, 

and mashups. A blog, or Web log, is an online journal that allows users to post their own com-

ments, graphics, and video. Blog websites let writers communicate—and reader’s respond—

on a regular basis through a simple yet customizable interface that does not require any 

programming. A wiki is a type of collaborative Web page that allows users to add, remove, 

and change content, which can be easily organized and reorganized as required. While blogs 

have largely drawn on the creative and personal goals of individual authors, wikis are based 

on open collaboration with any and everybody. A mashup is a website or Web application 

that uses content from more than one source to create a completely new product or service. 

A mashup allows users to mix map data, photos, video, news feeds, blog entries, and so on to 

create content with a new purpose.  

  Learning Outcome 3.9:    Explain the three challenges associated with Business 2.0.  

 As much as Business 2.0 has positively changed the global landscape of business, a few chal-

lenges remain in open source software, user-contributed content systems, and collaboration 

systems. These challenges include individuals forming unrealistic dependencies on technol-

ogy, vandalism of information on blogs and wikis, and the violation of copyrights and plagiarism.  

  Learning Outcome 3.10:    Describe Web 3.0 and the next generation of online business.  

 Web 3.0 is based on “intelligent” Web applications using natural language processing, 

machine-based learning and reasoning, and intelligent applications. Web 3.0 is the next step 

in the evolution of the Internet and Web applications. Business leaders who explore its oppor-

tunities will be the first to market with competitive advantages. 

 Web 3.0 offers a way for people to describe information such that computers can start to 

understand the relationships among concepts and topics.      

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  Do you consider Facebook, MySpace, and LinkedIn forms of disruptive or sus-

taining technology?  

   2.  Comprehension:  Create a list of the online businesses discussed in the case and deter-

mine if they are examples of Web 1.0 (ebusiness) or Web 2.0 (Business 2.0).  
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   3.  Application:  Describe the ebusiness model and revenue model for Linked In, MySpace, or 

Facebook.  

   4.  Analysis:  What is open source software and can a business use it for a social networking 

platforms?  

   5.  Synthesis:  Create a plan for how a start-up company could take advantage of Web 3.0 and 

generate the idea for the next great website.  

   6.  Evaluation:  Evaluate the challenges facing social networking websites and identify ways 

companies can prepare to face these issues.    

  K E Y  T E R M S 

   Application programming 

interface (API), 112  

  Asynchronous 

communication, 108  

  Blog, or Web log, 111  

  Business model, 97  

  Business-to-business (B2B), 98  

  Business-to-consumer 

(B2C), 98  

  Clickstream data, 96  

  Collaboration system, 106  

  Collective intelligence, 106  

  Consumer-to-business 

(C2B), 99  

  Consumer-to-consumer 

(C2C), 99  

  Content management system 

(CMS), 103  

  Crowdsourcing, 107  

  Cybermediation, 96  

  Digital Darwinism, 90  

  Disintermediation, 95  

  Disruptive technology, 90  

  Ebusiness, 92  

  Ebusiness model, 97  

  Ecommerce, 92  

  Egovernment, 115  

  Eshop (estore or etailer), 98  

  Explicit knowledge, 107  

  Folksonomy, 109  

  Hypertext markup language 

(HTML), 92  

  Hypertext transport protocol 

(HTTP), 92  

  Information architecture, 103  

  Information reach, 94  

  Information richness, 94  

  Instant messaging (sometimes 

called IM or IMing), 102  

  Interactivity, 96  

  Intermediaries, 95  

  Internet, 91  

  Internet service provider 

(ISP), 101  

  Knowledge management 

(KM), 106  

  Knowledge management 

system (KMS), 106  

  Long tail, 94  

  Mashup, 112  

  Mashup editor, 112  

  Mass customization, 94  

  Microblogging, 111  

  Mobile business (mcommerce, 

mbusiness), 116  

  Network effect, 112  

  Open source, 105  

  Open system, 105  

  Paradigm shift, 92  

  Personalization, 94  

  Podcasting, 102  

      Real Simple Syndication 

(RSS), 112  

  Real-time communication, 101  

  Reintermediation, 96  

  Reputation system, 106  

  Semantic Web, 115  

  Social bookmarking, 110  

  Social media, 108  

  Social network, 108  

  Social networking, 108  

  Social networking analysis 

(SNA), 109  

  Social tagging, 109  

  Source code, 105  

  Sustaining technology, 90  

  Synchronous 

communication, 108  

  Tacit knowledge, 107  

  Tags, 109  

  Taxonomy, 103  

  Universal resource locator 

(URL), 92  

  User-contributed content 

 (also referred to as user-

generated content), 106  

  Web 1.0, 92  

  Web 2.0 (or Business 2.0), 105  

  Web browser, 92  

  Web conferencing 

(webinar), 103  

  Website bookmark, 110  

  Wiki, 112  

  World Wide Web 

(WWW), 92    

  R E V I E W  Q U E S T I O N S 

    1. What is the different between sustaining and disruptive technology?  

   2. Do you consider the Internet and WWW forms of sustaining or disruptive technology?  

   3. How has the Internet and WWW created a global platform for business?  

   4. What is the difference between ebusiness and ecommerce?  
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   5. What are the benefits and challenges associated with ebusiness?  

   6. What are the benefits and challenges associated with Business 2.0?  

   7. Explain business models and their role in a company. How did ebusiness change tradi-

tional business models?  

   8. How can a company use mass customization and personalization to decrease buyer power?  

   9. How does ebusiness differ from Business 2.0?  

   10. What are the differences among collective intelligence, knowledge management, and 

crowdsourcing?  

   11. Why is knowledge management critical to a business?  

   12. What are the benefits and challenges associated with wikis?  

   13. How do disintermediation, reintermediation, and cybermediation differ?  

   14. What is the semantic Web?  

   15. How does mbusiness different from ebusiness?    

  C LO S I N G  C A S E  O N E 

 BBC Taps Web 3.0 for New Music Site     

  The BBC’s recently launched semantic Web music project could indicate the future direction of 

the corporation’s online presence. The public beta of the BBC Music website has been recently 

relaunched incorporating semantic Web technology in its artist pages resource. The BBC artist 

pages, a repository of information on singers and bands played on several BBC radio stations, 

has been running as a closed beta project since June 2008, but with the launch of the new BBC 

Music website, its semantic Web technology has now been exposed to the wider public. 

 For the BBC, the site represents a new way of thinking about online content—where the pri-

ority is publishing data rather than simply publishing Web pages. Such thinking is likely to filter 

through to other parts of the BBC, with discussions taking place between editorial departments 

on how to aggregate and meaningfully link data. Matthew Shorter, interactive editor for music 

at the BBC, told  silicon.com : “We’re kind of on a journey of moving from what’s effectively a 

magazine/print publication-based metaphor around Web publishing . . . to a world where we 

recognize that that’s not the way that people use the Web. We’re working towards a scenario 

where we really don’t want to see any dead ends between bits of the BBC online offering.” 

 The semantic technology is not the only improvement on the BBC Music site. The way in 

which the BBC’s online music resource is constructed now makes it easier to search for con-

tent due to the way it’s been tagged and linked to other content, according to Shorter. From an 

SEO point of view, once we start generating a lot of meaningful links among our pages, then 

we’re going to improve the find-ability of our content via Web search which is a part of our 

strategy of doing this. 

 The BBC is also making its music-related application programming interfaces (APIs) avail-

able for third-party developers so they can reuse the content—in a similar way as YouTube and 

Flickr. The open platform could see individuals use the artist play-count data as shown on the 

BBC Music homepage and display it in a different way, for example. By having an open system, 

the BBC hopes that people will create unique content that will benefit from incoming links.37  

   Questions 

    1. Do you consider the BBC’s use of semantic technology a disruptive or sustaining technology?  

   2. Do you consider the BBC’s new music site a form of Web 1.0 or Web 2.0?  
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   3. What benefits will the BBC receive from using an open system?  

   4. Why would collaboration, collective intelligence, and crowdsourcing be important to the 

BBC’s radio station?  

   5. Brainstorm a few of the security issues a company should prepare for when using Halo.        

  C LO S I N G  C A S E  T W O 

  Amazon.com —Not Your Average Bookstore 

  Jeffrey Bezos, CEO and founder of  Amazon.com , is running what some people refer to as the 

“world’s biggest bookstore.” The story of Bezos’ virtual bookstore teaches many lessons about 

online business. Out of nowhere, this digital bookstore turned an industry upside down. What 

happened here was more than just creating a website. Bezos conceived and implemented an 

intelligent, global digital business. Its business is its technology; its technology is its business. 

Shocking traditional value chains in the bookselling industry, Amazon opened thousands of 

virtual bookstores in its first few months of operation. 

 Bezos graduated from Princeton and was the youngest vice president at Banker’s Trust in 

New York. He had to decide if he would stay and receive his 1994 Wall Street bonus or leave 

and start a business on the Internet. “I tried to imagine being 80 years old, looking back on 

my life. I knew that I would hardly regret having missed the 1994 Wall Street bonus. But hav-

ing missed being part of the Internet boom—that would have really hurt,” stated Bezos. One 

evening he compiled a list of 20 products he believed would sell on the Internet. Books, being 

small-ticket items that are easy and inexpensive to ship, were on the top of the list. It was also 

apparent that no bookstore could conceivably stock more than a fraction of the 5 million books 

published annually. Bezos, who had never sold a book in his life, developed a strategic plan for 

selling books on the Internet. Amazon launched three years later. In the fall of 1994, Amazon 

filled its first book order—personally packaged by Bezos and his wife.  

   Amazon’s Ebusiness Strategy 

  Amazon is a pure-play business and does not operate any physical stores. All of its sales 

occur through its website. It is consistently pushing the technological envelope in its search 

to provide a satisfying, personalized experience for its customers. What started as a human-

edited list of product suggestions morphed into a sophisticated computer-generated recom-

mendation engine. The company captures the comments and recommendations of buyers for 

site visitors to read—similar to the friendly salesperson in a store offering advice on which 

books to buy. The website tracks customer traffic, the number of visitors who access the site, 

how long they stay, what pages they click on, and so forth. The company uses the information 

to evaluate buying and selling patterns and the success of promotions. Amazon has quickly 

become a model success story for ebusinesses around the globe. 

 Amazon retains customers with website features such as personalized recommenda-

tions, online customer reviews, and “1-click ordering”—the creation of a true one-stop shop-

ping establishment where customers can find anything they want to buy online. Through 

the  Amazon.com  Auctions, zShops (independent third-party sellers), and more recently the 

 Amazon.com  Marketplace (where customers can sell used items), the company is able to 

offer its customers almost everything.   

  Shaping Amazon’s Future 

  Amazon released a free Web service that enables its business partners (whom Amazon calls 

“associates”) to interact with its website. More specifically, this service allows its partners 
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to access catalog data, to create and populate an  Amazon.com  shopping cart, and even to 

initiate the checkout process. In 16 months, the company has inspired 30,000 associates to 

invent new ways to extend Amazon’s visibility on the Internet. With over 30 million custom-

ers, Amazon has become a household brand. Amazon is always looking for new ways to take 

advantage of ebusiness. Here are a few of its creations:

    ■  Amazon S3:  Amazon launched an online storage service called Amazon Simple Storage 

Service (Amazon S3). Any type of data, from 1 byte to 5 gigabytes in size, can be stored on 

the service and the customer is charged monthly fees for data stored and transferred.  

   ■  Amazon MP3:  The online music store sells downloadable MP3s. Amazon MP3 is selling 

music from the top four record labels—EMI, Universal, Warner Music, and Sony BMG—

as well as many independents.  

   ■  Vine:  Amazon launched Amazon Vine, which rewards top product reviewers by providing 

them with free access to products from vendors participating in the program.  

   ■  Kindle:  Amazon launched Amazon Kindle, an ebook reader that downloads content over 

“Whispernet,” a free wireless service on the Sprint Nextel network. Initial offerings 

include approximately 90,000 books, newspapers, magazines, and blogs. The screen uses 

E Ink technology to reduce battery consumption.      

  Mobile Amazon 

   Amazon.com  has collaborated with Nokia to pioneer a new territory. With the launch of its 

 Amazon.com  Any-where service, it has become one of the first major online retailers to rec-

ognize and do something about the potential of Internet-enabled wireless devices. As content 

delivery over wireless devices becomes faster, more secure, and scalable, mcommerce will 

surpass landline ebusiness (traditional telephony) as the method of choice for digital com-

merce transactions. According to the research firm Strategy Analytics, the global mcom-

merce market was expected to be worth more than $200 billion by 2005, with some 350 million 

customers generating almost 14 billion transactions annually. Additionally, information activi-

ties such as email, news, and stock quotes will progress to personalized transactions, “one-

click” travel reservations, online auctions, and videoconferencing.38  

   Questions 

    1. How has Amazon used technology to revamp the bookselling industry?  

   2. Is Amazon using disruptive or sustaining technology to run its business?  

   3. How is Amazon using personalization to keep customers loyal?  

   4. What is Amazon’s ebusiness model?  

   5. How can Amazon use mbusiness to increase sales?  

   6. What are the Web 1.0 characteristics of  Amazon.com ?  

   7. What are the Web 2.0 characteristics of  Amazon.com ?  

   8. How can  Amazon.com  use Web 3.0 to create the future bookstore?        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Anything but Online 

 Your best friend, Susan Stewart, has started a highly successful custom T-shirt business 

from your dorm room. Susan is art major, and each week she creates a limited edition 

T-shirt focusing on the lyrics from up-and-coming indie bands. Being an MIS major, you 

see the advantages Susan could reap by porting her business to the Internet. Susan, 
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being an art major, does not like technology and does not believe she needs it to grow 

her business. Do you agree or disagree that Susan needs to compete online? How can 

creating an ebusiness benefit Susan? What are the challenges Susan will face as she 

moves her business to the Internet? How could Susan use Web 2.0 to build loyalty among 

her followers?  

   2. The Future of Wikipedia 

 Wikipedia is a multilingual, Web-based, free-content encyclopedia project written collab-

oratively by volunteers around the world. Since its creation in 2001, it has grown rapidly 

into one of the largest reference websites. Some people believe Wikipedia will eventually 

fail under an assault by marketers and self-promoting users. Eric Goldman, a professor 

at the Santa Clara University School of Law, argues that Wikipedia will see increasingly 

vigorous efforts to subvert its editorial process, including the use of automated marketing 

tools to alter Wikipedia entries to generate online traffic. The site’s editors will burn out 

trying to maintain it, he projects, or Wikipedia will change its open-access architecture 

and its mission. Do you agree or disagree with Professor Goldman’s argument? What can 

Wikipedia do to combat the challenges of information vandalism and copyright/plagiarism 

issues?39  

   3. Is Facebook Becoming the Whole World’s Social Network? 

 Facebook’s growth, which we already know is massive, is truly a global phenomenon. 

Nations with the fastest membership growth rate are in South America and Asia. Is 

Facebook becoming the global phone book? If you review  InsideFacebook.com , you’ll find 

a detailed analysis of the numerical growth rate of members per nation and the penetra-

tion Facebook is achieving among each nation’s population. Particularly interesting was 

the monthly growth rate for Indonesia, the Philippines, Mexico, Argentina, and Malaysia—

each of which showed about a 10 percent jump in Facebook membership in a single month. 

In a group answer the following:40

    ■ What potential business opportunities could be created by a worldwide social media 

network or phone book?  

   ■ Facebook, which contains personal data on each member, is becoming the world’s 

phone book. What are the implications of a world phone book for social change?  

   ■ What do you think would be the benefits and challenges of global social networking?  

   ■ How would tags and crowdsourcing be impacted by a global social network?     

   4. The Toughest College Test You’ll Ever Take 

 If your professor asked you today to kick your social networking habits, do you think you 

could do it? Can you go without Facebook, cell phones, or the Internet for a week? For a 

day? Recently, a University of Minnesota professor challenged her public relations class 

to go five days without media or gadgets that didn’t exist before 1984. Out of the 43 stu-

dents in the class, just a handful made it even three days without new technology. Among 

those who didn’t, one student said, “My mother thought I died.” How long could you go 

without any social media? What types of issues might you encounter without constant 

connections to your friends? How has social media impacted society? How has social 

media impacted businesses?41  

   5. Competing with the Big Boys 

 Provenzo’s Rentals is a small privately owned business that rents sports equipment 

in Denver, Colorado. The company specializes in winter rentals including ski, snow-

board, and snowmobile equipment. Provenzo’s has been in business for 20 years and, 

for the first time, it is experiencing a decline in rentals. Greg Provenzo, the company’s 

owner, is puzzled by the recent decreases. The snowfall for the past two years has been 
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outstanding, and the ski resorts have opened earlier and closed later than most previous 

years. Reports say tourism in the Colorado area is up, and the invention of loyalty pro-

grams has significantly increased the number of local skiers. Overall, business should 

be booming. The only reason for the decrease in sales might be the fact that big retailers 

such as Walmart and Gart’s Sports are now renting winter sports equipment. Provenzo 

would like your team’s help in determining how he can use ebusiness and Business 

2.0 to help his company increase sales, decrease costs, and compete with these big 

retailers.  

   6. Book’em 

 You are the CIO of Book’em, a company that creates and sells custom book bags. Book’em 

currently holds 28 percent of market share with over 3,000 employees operating in six 

countries. You have just finished reading  The Long Tail  by Chris Andersen and  The 

Innovator’s Dilemma  by Clayton Christensen, and you are interested in determining how 

you can grow your business while reducing costs. Summarize each book and explain how 

Book’em could implement the strategies explained in each book to create competitive 

advantages and increase sales.  

   7. Five Ways Google Docs Speeds Up Collaboration 

 Google Docs wants you to skip Microsoft Office and collaborate with your group in your 

browser for free, especially when you’re not in the same physical space. Visit Google 

Docs and answer the following questions.

    ■ What are five ways the new Google Docs can help your team accomplish work more 

efficiently, even when you’re not in the same room together.  

   ■ Is Google Docs open source software? What revenue model is Google Docs 

following?  

   ■ Why would putting Google Docs and Microsoft Office on your résumé help differenti-

ate your skills?  

   ■ What other applications does Google create that you are interested in learning to help 

collaborate and communicate with peers and co-workers?     

   8. Secure Collaboration 

 As the methods and modes of communication continue to evolve, challenges will mount 

for businesses trying to secure their data and for law enforcement agencies looking to 

monitor communications as part of their investigations. That was the theme of the keynote 

that Sun Microsystems chief security officer and renowned cryptographer Whitfield Diffie 

delivered at the AT&T Cyber Security Conference. 

 Diffie believes that with millions of people joining Second Life and companies building 

facilities there, it may be that virtual communities will become the preferred communica-

tion method for humans as virtual communities become a growing source of collective 

intelligence that can be easily watched and monitored.42 

 Who would be interested in monitoring and spying on the collective intelligence of vir-

tual communities? What is your answer to the following question: As we create new and 

better ways to collaborate, what happens to information security?  

   9. City Council Member Fired for Playing Farmville Game at Work 

 More than 80 million Facebook users are obsessed with Farmville, and one of the more 

devoted players is Bulgaria’s Plovidv City Council member Dimitar Kerin. During council 

meetings, Kerin would take advantage of the city hall’s laptops and wireless connec-

tion to tend to his farm. This caught the attention of the council chair, who many times 

scolded Kerin for his virtual farming, warning him that the game was not allowed during 

meetings. Kerin kept on, arguing that he had to catch up with other council members, 
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who achieved higher levels on the game. Kerin pointed out logically that many other 

members used city hall for their Farmville pleasures, and he cited the fact that one 

councilman had reached level 46, whereas Kerin was stuck at level 40. Shockingly, 

council members voted Kerin off the board in a split 20–19 decision, suggesting that 

perhaps half the council members in Bulgaria’s second-largest city are committed to the 

Facebook application. Do you agree with the firing of Dimitar Kerin? Do you agree that 

it is inappropriate to use social networking applications at work? If Dimitar Kerin was 

fired for playing Farmville, should all other council members who use social networking 

applications at work be fired? Have you ever been reprimanded for playing a game while 

at school or at work? What could you do differently to ensure this situation does not 

happen to you?43  

   10. 48 Hour Magazine 

 That sound you hear, of thousands of writers, designers, and photographers banging their 

heads against the wall to the beat of a ticking clock? That’s the sound of  48 Hour Magazine,  

an innovative publication that aims to go from inspiration to execution in 48 hours and 

begins . . . now.  48 Hour  is available to the eager public as a real, printed magazine and 

as a website too. What are the limitations of “old media”? How are the editors of the 

 48 Hour Magazine  using Web 2.0 to overcome these limitations? What are the advantages 

and disadvantages of  48 Hour Magazine’s  model? What type of revenue model would 

you recommend  48 Hour Magazine  implement? If you had $50,000 would you invest in the 

 48 Hour Magazine?  Why or why not?44   

  E N T R E P R E N E U R I A L  C H A L L E N G E  

  BUILD YOUR OWN BUSINESS 

    1. To build a sense of community, you have provided a mechanism on your business website 

where customers can communicate and post feedback. You review the communication 

daily to help understand customer issues and concerns. You log in and find the following 

anonymous posting: “I do not recommend visiting this business on Thursdays at 2:00 

p.m. because the Children’s Story Hour is taking place. I hate children, especially in a 

business. I’m not sure why this business encourages people to bring their children. In 

fact, I recommend that children should be banned from this business altogether.” How 

would you respond to the above post? Is the customer’s viewpoint ethical? How do you 

encourage an open line of communication with your customers and still maintain an open 

forum on your website?  

   2. Your business needs to take advantage of ebusiness and Business 2.0 strategies if it 

wants to remain competitive. Detail how your business could use Web 1.0 and Web 2.0 to 

increase sales and decrease costs. Be sure to focus on the different areas of business 

such as marketing, finance, accounting, sales, customer service, and human resources. 

You would like to build a collaboration tool for all of your customers and events. Answer 

the questions below as they pertain to your business.

    ■ What type of collaboration tool would you build?  

   ■ How could you use the tool to facilitate planning, product development, product test-

ing, feedback, and so on.  

   ■ What additional benefits could a customer collaboration tool provide that could help 

you run your business?     
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   3. The Yankee Group reports that 66 percent of companies determine website success 

solely by measuring the amount of traffic. Unfortunately, large amounts of website traffic 

do not necessarily indicate large sales. Many websites with lots of traffic have minimal 

sales. The best way to measure a website’s success is to measure such things as the 

revenue generated by Web traffic, the number of new customers acquired by Web traffic, 

any reductions in customer service calls resulting from Web traffic. As you deploy your 

Business 2.0 strategy, you want to build a website that creates stickiness and a sense of 

community for your customers. Explain why measuring Web traffic is not a good indicator 

of Web sales or website success. How would you implement Business 2.0 character-

istics to create a sense of community for your customers? How could a wiki help grow 

your business? Could you use blogs to create a marketing buzz? What else can you do to 

ensure your website finds financial success?45     

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

   PROJECT I   Analyzing Websites 

 Stars Inc. is a large clothing corporation that specializes in reselling clothes worn by celebri-

ties. The company’s four websites generate 75 percent of its sales. The remaining 25 percent 

of sales occur directly through the company’s warehouse. You have recently been hired as 

the director of sales. The only information you can find about the success of the four websites 

follows:     

Website Classic Contemporary New Age Traditional

Traffic analysis 5,000 hits/day 200 hits/day 10,000 hits/day 1,000 hits/day

Stickiness (average) 20 minutes 1 hour 20 minutes 50 minutes

Number of abandoned 

shopping carts

400/day 0/day 5,000/day 200/day

Number of unique 

visitors

2,000/day 100/day 8,000/day 200/day

Number of identified 

visitors

3,000/day 100/day 2,000/day 800/day

Average revenue 

per sale

$1,000 $ 1,000 $50 $1,300

  Project  Focus 

 You decide that maintaining four separate websites is expensive and adds little business 

value. You want to propose consolidating to one site. Create a report detailing the business 

value gained by consolidating to a single website, along with your recommendation for con-

solidation. Be sure to include your website profitability analysis. Assume that at a minimum 

10 percent of hits result in a sale, at an average 30 percent of hits result in a sale, and at a 

maximum 60 percent of hits result in a sale.   

   PROJECT I I   Wiki Your Way 

 Wikis are Web-based tools that make it easy for users to add, remove, and change online 

content. Employees at companies such as Intel, Motorola, IBM, and Sony use them for a 

host of tasks, from setting internal meeting agendas to posting documents related to new 

products. 



127Business Driven MIS Module 1

  Project  Focus 

 Many companies rely on wikis to engage customers in ongoing discussions about products. 

Wikis for Motorola and T-Mobile handsets serve as continually updated user guides. TV net-

works, including ABC and CBS, created fan wikis that let viewers interact with each other 

as they unraveled mysteries from such shows as Lost and CSI: Crime Scene Investigation. 

You would like to implement wikis at your new company, The Consulting Edge, a small com-

puter consulting company catering to mid- and large-sized businesses. Answer the following 

questions:

    ■ How can a wiki help you attract customers and grow your business?  

   ■ How can a wiki help your partners and employees?  

   ■ What ethical and security concerns would you have with the wiki?  

   ■ What could you do to minimize these concerns?      

   PROJECT I I I   Blogging for Dollars 

 You have purchased a financial investment company, The Financial Level, that caters to indi-

viduals and families. You would like to develop a few blogs for your customers, employees, 

and partners. The goals for your customer blog are to gather honest feedback, provide a place 

for customers to interact, and help find new opportunities for your businesses. The goals for 

the employee blog are to gather knowledge, collect employment feedback, and offer a place 

where employees can post anonymous feedback for issues and concerns so you can better 

manage your staff. 

  Project  Focus 

     a.  Research the Internet and find several customer blogs and employee blogs.  

    b.  Determine the top three blogs for customers and for employees, and critique the blogs 

for content, ease of use, and overall value.  

    c.  Design a prototype customer blog and a prototype employee blog for The Financial 

Level using Word, PowerPoint, or a tool of your choice.     

   PROJECT IV   14th Annual Webby Awards Nominees 

 Who needs the Academy Awards when you can witness the Webby Awards? The Webby 

Awards are the leading international awards honoring excellence in interactive design, cre-

ativity, usability, and functionality on the Internet. With nearly 70 categories, website entries 

make up the majority of Webby winners, nominees, and honorees. Some are beautiful to look 

at and interact with. Others are a testament to usability and functionality. And a handful excel 

across the board. To be selected among the best is an incredible achievement worthy of 

praise and perhaps a little bragging.46 

  Project  Focus 

 Visit the latest edition of the Webby Awards at  www.webbyawards.com  and answer the 

following questions:

    ■ Which nominations were the most surprising?  

   ■ Which nominations were you unfamiliar with but will now use?  

   ■ Were there any examples of Web 1.0 winners?  

   ■ Were there any examples of Web 3.0 winners?  

   ■ List the top five websites you think deserve to win a Webby.      
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   PROJECT V  Creating a Podcast 

 Podcasting is a form of audio broadcasting on the Internet. The reason it became linked with 

the iPod in name was because people download podcasts (audio shows) to listen to on their 

iPods. However, you don’t have to listen to podcasts only on iPods; you can use your com-

puter with some music software such as Windows built-in Media Player or Winamp, or other 

portable music players (iPod competitors) such as Creative Zen or iRiver. As long as you have 

some way to play music on your computer, you will be able to listen to podcasts. 

  Project  Focus 

     a.  Download Audacity from audacity.sourceforge.net. It is open source, is cross-platform, 

is free, and lets you mix multiple audio files. Windows, Mac OS 9 or X, and Linux/Unix 

versions are available. You will also have to download the LAME MP3 encoder, which 

allows Audacity to export MP3 files. You will see the download link for that on the 

same page as the Audacity download. Once you download the LAME MP3 encoder, 

place it in the Audacity program folder (C:Program\Files\Audacity\Plug-Ins\). Then, 

open a .WAV file in Audacity, and select the menu option “File” then choose “Export 

As MP3.” When you do, you will see this message: At this Point, browse to where you 

placed the “lame_enc.dll” file (such as C:Program\Files\Audacity\Plug-Ins). Click on the 

“lame_enc.dll” file. Once finished, you can now effectively use the Export As MP3 menu 

option to create MP3 files.  

    b.  Open Audacity and check the preferences. Make sure your playback and recording 

device are set. If you are going to record a stereo signal, set the number of channels to 

record to 2 (Stereo) on the Audio I/O preferences. When picking a device to record from, 

make sure you have set up all the connections properly, such as plugging a microphone 

into the Mic Input, and any other device into the Line In of your sound card.  

    c.  Click on the red “Record” button to begin recording. You can also click on the blue 

“Pause” button to pause the recording. Press it again to continue. Click on the yellow 

“Stop” button to cease recording. The cursor will return to its previous position, before 

the recording was started.  

    d.  MP3 is the standard format for podcasts. When saving, use the minimum bit rate that 

provides good results. Here are some suggested settings:

    ■ 48–56k Mono—sermons, audio books, talk radio.  

   ■ 64k Stereo—music, music and talk combinations.  

   ■ 128k Stereo—good-quality music.     

    e.  Create a two-to-three-minute podcast that you can share with your class about a 

successful Business 2.0 entrepreneurial company. A few examples include  Digg.com , 

 karmaloop.com ,  Foursquare.com ,  Flickr.com . Figure out what will be said (or not said) 

during the show. There are almost no limits to what content can be included in pod-

casts. Podcasting allows you to create shows, dramatizations, vignettes, commentar-

ies, documentaries, and any other content imaginable. However, you need to script out 

your content before you start to record.     

   PROJECT VI   Photo Story 3—Creating a Video Résumé 

 Microsoft Photo Story 3 for Windows helps create exciting video stories from pictures. For 

example, you could create a video story that features narrated photographs from a family 

vacation or a video story that includes pictures and sounds of an athletic race or game. In 

a few simple steps, you can import and edit your pictures, add titles, record narration, add 

background music, and save your story using the optimal quality settings (profile) for the way 

your story will be played. 
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  Project  Focus 

 Download Photo Story 3 from  www.microsoft.com/windowsxp/using/digitalphotography/

photostory/default.mspx . Review the requirements section to make sure your computer is able 

to run this application. Click the “Continue” button in the Validation Required section to begin 

the short validation process. Once validated, you will be sent to a page with specific instruc-

tions for obtaining the download. 

 When you run Photo Story 3, with the view to making a new project, the first option is to 

select “Begin a new story.” After clicking this option, your first task is to “import” pictures. You 

can import pictures from your computer, a network folder, or a website. For each story, you 

can import up to 300 pictures, which can be files with .bmp, .dib, .eps, .gif, .jhif, .jpe, .jpeg, .jpg, 

.pcd, .pcx, .png, .psd, .rle, .tga, and .tif file name extensions. 

 Your pictures appear in the filmstrip at the bottom of the page. If you import more pictures, 

Microsoft Photo Story 3 adds them at the end of the filmstrip. 

 By clicking on a series of buttons or options, you can remove black borders, add 

titles to your picture, add narration and custom motion, and add background music to your 

story. 

 Develop a 30-second professional commercial. This is a short description of who you are, 

what job you are looking for, and the skills that make you suited for the job. Building a qual-

ity 30-second commercial can be tougher than it sounds. The goal is to be able to contact a 

stranger and let him or her know who you are, what your skills are, and why you are approach-

ing the person. Create a list of words describing your skills and interests. Begin broadly and 

then narrow your list to skills related to your current job search.   

   PROJECT VI I   Sticky Wiki 

 Wiki (Hawaiian for “quick”) is software that allows users to freely create and edit Web page 

content using any Web browser. The most common wiki is Wikipedia. Wikis offer a powerful 

yet flexible collaborative communication tool for developing websites. The best part of a wiki 

is that it grows and evolves by the collaborative community adding content—the owner of the 

wiki does not have to add all of the content as is typical in a standard Web page. 

 Many sites offer free wiki software such as Socialtext, a group-editable website. As one 

of the first wiki companies, Socialtext wikis are designed for anyone that wants to acceler-

ate team communications, better enable knowledge sharing, foster collaboration, and build 

online communities. Socialtext also offers WikiWidgets, which make it easy for nontechnical 

business users to create rich, dynamic wiki content. Today, more than 3,000 organizations 

use Socialtext, including Symantec, Nokia, IKEA, Conde Nast, Ziff-Davis, Kodak, University of 

Southern California, Boston College, and numerous others. 

  Project  Focus 

 Create your own wiki. Wikis can address a variety of needs from student involvement, frater-

nities and sororities, group activities, sport team updates, local band highlights, and so on. 

Choose a free wiki software vendor from the list below and create a wiki for something you 

are involved in or excited about and want to share with others. This could include a student 

organization, fraternity or sorority, academic organization, favorite author, book, movie, band, 

musician, or sports team.

    ■  www.socialtext.com —easy-to-use, business-grade wikis proven by Fortune 500 

companies.  

   ■  www.wetpaint.com —a free easy-to-use wiki building site.  

   ■  www.CentralDesktop.com —Easy-to-use, a wiki for non-techies.  

   ■  www.xwiki.com —Open source and free hosting with professional services. 

 If you have different wiki software you prefer, feel free to use it to create your wiki.       
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 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.   

  AY K  A P P L I C AT I O N  P R O J E C T S 

Project 

Number

Project 

Name Project Type

Plug-In 

Focus Area Project Focus

Project 

Skill Set

Page 

Number

1 Financial 

Destiny

Excel T2 Personal 

Budget

Introductory 

Formulas

AYK.4

2 Cash Flow Excel T2 Cash Flow Introductory 

Formulas

AYK.4

3 Technology 

Budget

Excel T1, T2 Hardware 

and Software

Introductory 

Formulas

AYK.4

4 Tracking 

Donations

Excel T2 Employee 

Relationships

Introductory 

Formulas

AYK.4

5 Convert 

Currency

Excel T2 Global 

Commerce

Introductory 

Formulas

AYK.5

6 Cost 

Comparison

Excel T2 Total Cost of 

Ownership

Introductory 

Formulas

AYK.5

7 Time 

Management

Excel or 

Project

T2 or T12 Project 

Management

Introductory 

Gantt Charts

AYK.6

8 Maximize 

Profit

Excel T2, T4 Strategic 

Analysis

Intermediate 

Formulas or 

Solver

AYK.6

9 Security 

Analysis

Excel T3 Filtering Data Intermediate 

Conditional 

Formatting, 

Autofilter, 

Subtotal

AYK.7

10 Gathering 

Data

Excel T3 Data Analysis Intermediate 

Conditional 

Formatting, 

PivotTable

AYK.8

11 Scanner 

System

Excel T2 Strategic 

Analysis

Intermediate AYK.8

12 Competitive 

Pricing

Excel T2 Profit 

Maximization

Intermediate AYK.9

13 Adequate 

Acquisitions

Excel T2 Break-Even 

Analysis

Intermediate AYK.9

24 Electronic 

Resumes

HTML T9, T10, T11 Electronic 

Personal 

Marketing

Introductory 

Structural Tags

AYK.16

25 Gathering 

Feedback

Dreamweaver T9, T10, T11 Data 

Collection

Intermediate 

Organization of 

Information

AYK.16
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   section 4.1   ETHICS 

   L E A R N I N G  O U T C O M E S 

  4.1 Explain the ethical issues in the use of information technology. 

  4.2 Identify the six epolicies organizations should implement to protect themselves.   

   INFORMATION ETHICS 

 Ethics and secur tal building blocks for all organizations. In recent 
years, enor ave shed new light on the meaning 
of ethics and secur a oy billion-dollar 
organizations, the value of ethics and secur t. 

    Copyright    is the legal protection afforded an expression of an idea, such as a song, 
book, or video game.    Intellectual prop   is intangible creative work that is embodied 
in physical form and includes cop ights, trademarks, and patents. As it becomes easier 
for people to cop om words and data to m
surrounding copyright infringement and the violation of intellectual proper ights are 
consuming the ebusiness world. Technolo allenges for our    ethics    — the 
principles and standards that guide our beha ward other people. 

 The protection of customers’ privacy is one of the largest, and murkiest, ethical issues 
facing organizations today.    Privacy    is the right to be left alone when you want to be, 
to have control over your personal possessions, and not to be obser
consent. Privacy is related to   ance that messages and 
information remain available only to those author . Each time employ-
ees make a decision about a privacy issue, the outcome could sink the company. 

 Trust among companies, customers, partners, and suppliers is the support structure 
of ebusiness. Privacy is one of its main ingredients. Consumers’ concerns that their 
privacy w ted because of their interactions on the Web continue to be one of 
the primary barriers to the gro . 

    Informa ethics    govern the ethical and moral issues arising from the develop-
ment and use of information technologies, as well as the creation, collection, dupli-
cation, distribution, and processing of information itself (with or without the aid of 
computer technologies). Ethical dilemmas in this area usually arise not as simple, 
clear-cut situations but as clashes among competing goals, responsibilities, and loyal-
ties. I e will be more than one socially acceptable or “correct” decision. 

imary ar e include pirat e and counterfeit 
e.    Pirated   is the unauthorized use, duplication, distribution, or sale 

of copyrighted software.    Counterfeit  e that is manufactured to look 
like the real thing and sold as such.  Figure 4.1  contains examples of ethically question-
able or unacceptable uses of informa 2       

 Unfortunately, few hard and fast r ys determining what is ethical. 
Many people can either j Figure 4.1 , for example. Know-
ing the law is important but that knowledge will not always help, because what is legal 

  LO 4.1:   Explain the ethical issues in 

the use of information technology.  

 F IGURE 4.1 

 Ethically Questionable or 

Unacceptable Information 

Technology Use 

Individuals copy, use, and distribute software.

Employees search organizational databases for sensitive corporate and personal information.

Organizations collect, buy, and use information without checking the validity or accuracy of the 

information.

Individuals create and spread viruses that cause trouble for those using and maintaining IT systems.

Individuals hack into computer systems to steal proprietary information.

Employees destroy or steal proprietary organization information such as schematics, sketches, 

customer lists, and reports.
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might not always be ethical, and what might be ethical is not always legal. For example, 
Joe Reidenberg received an offer for AT&T cell phone service. A , a 
credit reporting agency, to iden tial customers such as Joe Reidenberg. Over-
all, this seemed like a good business oppor eless. 
Unfortunately, the Fair Credit Repor epurposing credit informa-
tion except when the information is used for “a firm offer of credit or insurance.” In other 
words, the only product that can be sold based on credit information is credit. A repre-
senta ted, “As long as AT&T Wireless (or any company for that matter) 
is offer vice on a credit basis, such as allow
before the consumer has to pay, it is in compliance w .” However
tion remains—is it ethical?4 

 This is a good example of the ethical dilemmas, man at 
organiza .  Figure  4.2  sho ants of ethical and legal beha . 
The goal for organizations is to m ant I that are  both  legal 
and 
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 F IGURE 4.2 

 Acting Ethically and Acting 

Legally Are Not Always the 

Same 
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 F IGURE 4.3 

 Established Information-

Related Laws 

  Information Does Not Have Ethics, People Do 

 Information itself has no ethics. It does not care how it is used. It will not stop itself 
from spamming customers, sharing itself if it is sensitive or personal, or revealing 
details to third parties. Information cannot delete or preserve itself. Therefore, it falls to 
those who own the information to develop ethical guidelines about how to manage it. 
   Information management    examines the organizational resource of information and 
regulates its definitions, uses, value, and distribution ensuring it h ta/
information required to function and grow effectively.    Information governance    is a 
method or system of government for information management or control.    Information 

Established Information-Related Laws

Privacy Act—1974 Restricts what information the federal government can collect; allows people to access and cor-

rect information on themselves; requires procedures to protect the security of personal informa-

tion; and forbids the disclosure of name-linked information without permission.

Family Education Rights and 
Privacy Act—1974

Regulates access to personal education records by government agencies and other third parties 

and ensures the right of students to see their own records.

Cable Communications Act—1984 Requires written or electronic consent from viewers before cable TV providers can release view-

ing choices or other personally identifiable information.

Electronic Communications 
Privacy Act—1986

Allows the reading of communications by a firm and says that employees have no right to privacy 

when using their companies’ computers.

Computer Fraud and Abuse 
Act—1986

Prohibits unauthorized access to computers used for financial institutions, the U.S. government, 

or interstate and international trade.

The Bork Bill (officially known as the 
Video Privacy Protection Act, 1988)

Prohibits the use of video rental information on customers for any purpose other than that of mar-

keting goods and services directly to the customer.

Communications Assistance for 
Law Enforcement Act—1994

Requires that telecommunications equipment be designed so that authorized government agents 

are able to intercept all wired and wireless communications being sent or received by any sub-

scriber. The act also requires that subscriber call-identifying information be transmitted to a gov-

ernment when and if required.

Freedom of Information Act—1967, 
1975, 1994, and 1998

Allows any person to examine government records unless it would cause an invasion of privacy. 

It was amended in 1974 to apply to the FBI, and again in 1994 to allow citizens to monitor govern-

ment activities and information gathering, and once again in 1998 to access government informa-

tion on the Internet.

Health Insurance Portability and 
Accountability Act (HIPAA)—1996

Requires that the health care industry formulate and implement regulations to keep patient infor-

mation confidential.

Identity Theft and Assumption 
Deterrence Act—1998

Strengthened the criminal laws governing identity theft making it a federal crime to use or trans-

fer identification belonging to another. It also established a central federal service for victims.

USA Patriot Act—2001 and 2003 Allows law enforcement to get access to almost any information, including library records, video 

rentals, bookstore purchases, and business records when investigating any act of terrorist or 

clandestine intelligence activities. In 2003, Patriot II broadened the original law.

Homeland Security Act—2002 Provided new authority to government agencies to mine data on individuals and groups including 

emails and website visits; put limits on the information available under the Freedom of Information 

Act; and gave new powers to government agencies to declare national health emergencies.

Sarbanes-Oxley Act—2002 Sought to protect investors by improving the accuracy and reliability of corporate disclosures 

and requires companies to (1) implement extensive and detailed policies to prevent illegal activity 

within the company, and (2) to respond in a timely manner to investigate illegal activity.

Fair and Accurate Credit 
Transactions Act—2003

Included provisions for the prevention of identity theft including consumers’ right to get a credit 

report free each year, requiring merchants to leave all but the last five digits of a credit card num-

ber off a receipt, and requiring lenders and credit agencies to take action even before a victim 

knows a crime has occurred when they notice any circumstances that might indicate identity theft.

CAN-Spam Act—2003 Sought to regulate interstate commerce by imposing limitations and penalties on businesses sending 

unsolicited email to consumers. The law forbids deceptive subject lines, headers, return addresses, 

etc., as well as the harvesting of email addresses from websites. It requires businesses that send 

spam to maintain a do-not-spam list and to include a postal mailing address in the message.
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compliance    is the act of conforming, acquiescing, or yielding information. A few years 
ago the ideas of information management, governance, and compliance were relatively 
obscure. Today, these concepts are a must for virtually every company, both domestic 
and global, primarily due to the role digital information plays in corporate legal pro-
ceedings or litigation. Frequently, digital information serv al 
proceedings and it is far easier to search, organize, and filter than paper documents. 
Digital information is also extremely difficult to destroy especially if it is on a corporate 

k or sent via email. In fact, the only reliable way to truly obliterate digital infor-
mation is to destroy the hard drives where the file was stored.    Edis     (or    electronic 

covery   ) r ch, gather, seize, or export 
digital information in responding to a litigation, audit, investigation, or information 
inquiry. As the importance of ediscovery grows, so does information governance and 
information compliance.  Figure 4.3  provides an overview of some of the important laws 
individuals and firms must follow in managing and protecting information.5                  

  DEVELOPING INFORMATION MANAGEMENT POLICIES 

  Treating sensitive corporate information as a valuable resource is good management. 
Building a corporate culture based on ethical principles that employees can understand 
and implement is responsible management. Organizations should develop written poli-
cies establishing employee guidelines, employee procedures, and organizational rules 
for information. These policies set employee expectations about the organization’s prac-
tices and standards and protect the organization from misuse of computer systems and 
IT resources. If an organization’s employees use computers at work anization 
should, at a minimum, implement epolicies.    Epolicies    are policies and procedures that 
address information management along with the ethical use of computers and the Inter-
net in the business en onment.  Figure 4.4  displays the epolicies a firm should imple-
ment to set employee expectations.     

    Ethical Computer Use Policy 

 In a case that illustrates the perils of online betting, a leading Internet poker site reported 
at a hacker exploited a secur w to gain an insurmountable edge in high-stakes, 

no-limit Texas hold-’em tournamen ts’ hole cards. The 
cheater, whose illegitimat e estimated a
by one victim, was an employee of  AbsolutePoker.com  and hacked the system to show 

at it could be done. Regardless of what business a company operat at 
m ust protect itself from unethical employee 
beha .6 

 One essential step in creating an ethical corporate culture is establishing an ethical 
computer use policy. An    ethical computer use policy    contains general principles to 
guide computer user beha . For example, it might explicitly state that users should 
refrain from pla ames during wor . This policy ensures the 

w how to behave at work and the organization has a published standard to deal 

  LO 4.2:   
organizations should implement to 

protect themselves.  

 F IGURE 4.4 

 Overview of Epolicies 
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Computer Use
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Email Privacy
Policy

Social Media
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with infractions. For example, after appropriate warnings, the company may terminate 
an emplo t amounts of time playing computer games at work. 

 Organizations can legitimat w yees to use computers, 
but in any approach to controlling such use, the overriding principle should be informed 
consent. The users should be  informed ules and, by agreeing to use the system on 
that basis,  consent  to abide by them. 

 Managers should make a conscientious effort to ensure all users are awar
icy through formal training and other means. If an organiza e to have only one 
epolic y because that is the star t and 
the umbr organization might establish.  

  Information Privacy Policy 

 anization that wants to protect its informa   informa
privacy policy,    which contains general principles regarding information privacy. Visa 
created Inovant to handle all its information systems including its coveted customer 
information, which details how people ar es, on 
which days, and even at what time of day. Just imagine what a sales and marketing 
department could do if it g mation. For this reason, Inovant 
bans the use of Visa’s customer informa tended purpose—
billing. Innovant’s privacy specialists developed a strict credit card information privacy 
policy, which it follows. 

 Now Inovant is being asked if it can guaran at unethical use of credit card infor-
ma . In a large major mation 
happens not thr alicious scheming of a rogue marketer, but rather uninten-
tionally. For instance, informa ed for some purpose, such as 
record keeping or billing. Then, a sales or mark ofession es out another 
way to use it internally, share it w , or sell it to a tr d par -
mation is “unintentionally” used for new purposes
unintentional information r ocial Secur umber, which started simply as a 
way to iden vernment retirement benefits and then was used as a sort of universal 
personal ID, found on ever om drivers’ licenses to sa ts.  

  Acceptable Use Policy 

 An    e policy (AUP)    requires a user to agree to follow it to be provided 
access to corporate email, information systems nternet.    Nonrepudiation    is 
a contractual stipulation to ensure that ebusiness par ts do not deny (repudiate) 
their online actions. A nonrepudiation cla tained in an acceptable 
use policy. Many businesses and educational facilities require employees or students to 
sign an acceptable use policy before g k access
email pro esented w UP, which states the user 
agrees to adhere to certain stipulations. Users agree to the follo -
able use policy:

    ■ Not using the ser w.  

   ■ Not attempting to br k or user.  

   ■ Not posting commercial messages to groups without prior permission.  

   ■ Not performing any nonrepudiation.    

 Some organizations go so far as to create a unique information management policy focus-
ing solely on Internet use. An    Internet e po     contains general principles to guide 
the pr nternet. Because of ts of computing resources 
that Internet users can expend, it is essen at such use be legitimate. In addition, the 
Internet contains numerous materials that some believe are offensive, m e
tion in the wor equirement. Generally, an Internet use policy:

    ■ Describes the Internet services available to users.  

   ■ anization’ nternet access and what 
r ictions, if any, are placed on that access.  
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   ■ Describes user r ces, properly handling offensive material, 
and protecting the organization’s good name.  

   ■ States the ramifications if the polic ted.     

  Email Privacy Policy 

 An    email privacy policy    details the extent to which email messages may be read by 
. Email is so pervasive in organiza at it requires its own specific policy. 

Most wor ofessionals use email as their preferred means of corporate communi-
cations ail and instant messaging are common business communication tools, 
there are risks associated w . For instance, a sent email is stored on at least 
three or four computers (see  Fi e 4.5 ). S om one computer 
does not delete it fr . Companies can mitigate m isks of using 
electr y implementing and adhering to an email privacy policy.     

 One major problem with email is the user’s expectations of privacy. To a large extent, 
tion is based on the false assumption that email privacy protection exists 

somehow an at of U.S. first-class mail. Generally, the organization that o
the email system can operate the system as openly or as privately as it wishes. Surveys 
indicate that the major ms regularly read and analyze employees’ email 

tial data leaks such as unannounced financial results or the sharing 
of trade secr at r tion of an email privacy policy and eventual ter-
mina yee. Tha a anization wants to read everyone’s 
email, it can do so. Basically, using work email for an an work is not a good 
idea ail privacy policy:

    ■ ate email users and explains what happens to accounts after a person 
leaves the organization.  

   ■ Explains backup procedure so users w w that at some point, even if a message 
is deleted fr , it is still stored b  

   ■ Descr ate grounds for reading email and the process required before 
such action is performed.  

   ■ Discourages sending junk email or spam to anyone who does not want to receive it.  

 BUSINESS DRIVEN GLOBALIZATION 
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   ■ Prohibits attempting to mail bomb a site. A    mail bomb    sends a massive amount 
of em at can cause that user’s server to stop 

   ■ Informs users that the organization has no control over email once it has been trans-
anization.    

    Spam    is unsolicited email. It plagues employees at all levels within an organization, 
from receptionist to CEO, and clogs email systems and siphons MIS resources away 
from legitimate business projects. An    anti-spam policy    simply states that email users 
will not send unsolicited emails (or spam). It is difficult to write anti-spam policies, 
laws e because ther us test for spam. One 
person’s spam is another person’s newsletter. End users have to decide what spam is, 
beca ust from one company to the next, but from one person 
to the next.  

  Social Media Policy 

 Did you see the YouT w o Domino’s Pizza emplo
codes while preparing food by passing g illions of people did and 

an posting negative comments 
all ov . Not ha itter account, corporate executives at Domino’s did not 

w about the dama o late. The use of social media can con-
tribute many benefits to an organization, and implemented correctly it can become a 
huge oppor yees to build brands. B e ar emendous risks as 
a few employees representing an entire company can cause tremendous brand damage. 

ted in a social media policy can help mitigate that 
risk. Companies can protect themselves by implementing a    social media policy    outlin-

ate guidelines or principles governing employee online communications. 
Ha y might not be enough to ensur s online 
reputation is protected. Additional, mor
might choose to implement include:8

    ■ Employee online communication policy detailing brand communication.  

   ■ Employee blog and personal blog policies.  

   ■ Emplo k and person k policies.  

 F IGURE 4.5 

 Email Is Stored on Multiple 

Computers 
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   ■ Employee T , corporate T , and personal T .  

   ■ Employee LinkedIn policy.  

   ■ Employee Facebook usage and brand usage policy.  

   ■ Corporate YouTube policy.    

 Organizations must protect their online reputa tinuously monitor blogs, 
message boards , and media sharing sites. However, monitor-
ing the hundreds of differen verwhelming. To 
comba , a number of companies specialize in online social media moni-
toring; for example,  Tr .com  creates digital dashboards allo
at a glance the date published, source, title, and summ acked. The 
dashboard not only highlights what’s b ticular 
person, blog, or social media site.  

  Workplace Monitoring Policy 

 Increasingly, employee monitoring is not a choice; it is a risk-management obliga-
tion. Michael Soden, CEO of the Bank of Ireland, issued a mandate stating that com-
pany employees could not surf illicit websites with company equipment. Next, he hired 
Hewlett-Packard to run the MIS department and illicit websites were discovered on 
Soden’s own computer, forcing Soden to resign. Monitoring employees is one of the big-
gest challenges CIOs face when developing informa anagement policies.10 

 N ake it possible for employers to monitor m
employees’ jobs, especially on telephones, computer terminals, through electronic and 
voice mail, and when employees ar nternet. Such monitor tually 
unr ted. Therefore, unless company polic t ise (and even 
this is not assured), your employer may listen, watch, and read most of your workplace 
communications.    Informa technolo  monitoring   acks people’ y such 
measures as number of keystrokes, error rate, and number of transactions processed 
(see  Figure 4.6  for an ov th for an organization planning to engage 
in employee monitoring is open communica   employee monitoring 
policy    sta w, when, and where the company monitors its employees. 
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Several common stipulations an organization can follow when creating an employee 
monitoring policy include:               

    ■ ting when and what (email, IM, Internet k 
ed.  

   ■ Expressly communicat a eserves the right to monitor all 
employees.  

   ■ Stat ting the policy.  

   ■ Always enforce the polic .   

 Many employees use their company’s high-speed Internet access to shop, browse, and 
surf the Web. Most managers do not want their employees conducting personal business 
during wor , and they implement a Big Brother approach to employee moni-
toring. Many managemen us advocate that organizations whose corporate cultures 
are based on trust are mor an those whose corporate cultures are based on 
mistrust. Before an organization implements monitor , 

at does this say about how we feel about our employees?” If the organization really 
does not trust its employees, then perhaps it should find new ones. If an organization 
does trust its employees, then it might want to treat them accordingly. An organization 

at follows its employees oke might be unwittingly undermining the rela-
tionships with its employees, and it might find the effects of employee monitoring are 
often worse than lost pr om employee Web sur    

 F IGURE 4.6 

 Internet Monitoring 

Technologies 

Common Internet Monitoring Technologies

Key logger, or 
key trapper, software

A program that records every keystroke and mouse click.

Hardware key logger A hardware device that captures keystrokes on their journey from the 

keyboard to the motherboard.

Cookie A small file deposited on a hard drive by a website containing informa-

tion about customers and their web activities. Cookies allow websites to 

record the comings and goings of customers, usually without their knowl-

edge or consent.

Adware Software that generates ads that install themselves on a computer when 

a person downloads some other program from the Internet.

Spyware (sneakware 
or stealthware)

Software that comes hidden in free downloadable software and tracks 

online movements, mines the information stored on a computer, or uses 

a computer’s CPU and storage for some task the user knows nothing 

about.

Web log Consists of one line of information for every visitor to a website and is 

usually stored on a web server.

Clickstream Records information about a customer during a Web surfing session such 

as what websites were visited, how long the visit was, what ads were 

viewed, and what was purchased.

  section 4.2   INFORMATION SECURITY 

   L E A R N I N G  O U T C O M E S 

  4.3 Describe the relationships and differences between hackers and viruses. 

  4.4 Describe the relationship between information security policies and an information security plan. 

  4.5 Provide an example of each of the three primary information security areas: (1) authentication and 

authorization, (2) prevention and resistance, and (3) detection and response.   
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   PROTECTING INTELLECTUAL ASSETS 

 To accurately r ucial inter ocesses, 
we should update the old business axiom “Time is money” to say “U ” 
   Do e    refers to a period of time when a system is unavailable. Unplanned do time 
can strike at any time for any number of reasons, from tornadoes to sink over ws to net-
work failures to power outages (see  Fi e 4.7 ). Although natural disasters may appear 
to be the most devastating causes of MIS outages, they are har equent or 
most expensive.  Figure 4.8  demonstrates that the costs of downtime are not only associ-
ated with lost revenues ancial performance, damage to reputations, and 
even travel or leg . A few questions managers should ask when determining 

wntime are:12                     

    ■ How many tr d tly harm-
ing business?  

   ■ e mission-critical applica
duct business?  

   ■ How much revenue will the company los itical application is 
unavailable?  

   ■ at is the pr ted with each hour of do time?  

   ■ Ho ative business pr tners, suppliers, and customers 
be affected by an unexpected IT outage?  

   ■ at is the total cost of lost pr evenue during unplanned 
downtime?   

  LO 4.3:   Describe the relationships 

and viruses.  
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 F IGURE 4.8 

 The Cost of Downtime 

 F IGURE 4.7 

 Sources of Unplanned 

Downtime 

Sources of Unplanned Downtime

Bomb threat Frozen pipe Snowstorm

Burst pipe Hacker Sprinkler malfunction

Chemical spill Hail Static electricity

Construction Hurricane Strike

Corrupted data Ice storm Terrorism

Earthquake Insects Theft

Electrical short Lightning Tornado

Epidemic Network failure Train derailment

Equipment failure Plane crash Smoke damage

Evacuation Power outage Vandalism

Explosion Power surge Vehicle crash

Fire Rodents Virus

Flood Sabotage Water damage (various)

Fraud Shredded data Wind

Revenue recognition

Cash flow

Payment guarantees

Credit rating

Stock price

Direct loss

Compensatory payments

Lost future revenue

Billing losses

Investment losses

Lost productivity

Customers

Suppliers

Financial markets

Banks

Business partners

Temporary employees

Equipment rentals

Overtime costs

Extra shipping charges

Travel expenses

Legal obligations

your cost of

downtime per hour,

per day, per week.
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 The r esilience of IT systems have never been more essen -

cess as businesses cope w ces of globalization, 24/7 operations, government 

and trade re tions, global recession, and overextended IT budgets and resources. Any 

unexpected do time in today’s business en onment has the poten use both 

short- and long-ter -reaching consequences. 

    Informa se   is a broad term encompassing the protection of information 

from accidental or intentional misuse by persons inside or outside an organization. 

Information secur im anization can use to comba eats 

associated with downtime. Understanding how to secure information systems is critical 

to keeping downtime to a minimum and uptime to a m um. Hackers and viruses are 

rently facing information secur  

  Security Threats Caused by Hackers and Viruses 

    Hackers    are exper wledge to break into computers 

ks, either for profit or just motivated by the challenge

not just bad for a person’ ; it seems it is also bad for company secur ack-

ers re trances to gain building access. Once inside they pose as 

employees from the MIS department and either ask for permission to use an employee’s 

at k ence room wher

plug-in their o .  Figure 4.9  lists the var ackers organizations need 

to be aware of, and  Fi e 4.10  shows how a us is spread.                 

 F IGURE 4.9 

 Types of Hackers 

Common Types of Hackers

■   Black-hat hackers break into other people’s computer systems and may just look around or may steal and destroy information.

■   Crackers have criminal intent when hacking.

■  Cyberterrorists seek to cause harm to people or to destroy critical systems or information and use the Internet as a weapon of mass 

destruction.

■   Hactivists have philosophical and political reasons for breaking into systems and will often deface the website as a protest.

■   Script kiddies or script bunnies find hacking code on the Internet and click-and-point their way into systems to cause damage or 

spread viruses.

■   White-hat hackers work at the request of the system owners to find system vulnerabilities and plug the holes.

 F IGURE 4.10 

 How Computer Viruses 

Spread 



Chapter 4 Ethics and Information Security: MIS Business Concerns148

 F IGURE 4.11 

 Common Forms of Viruses Backdoor programs open a way into the network for future attacks.

Denial-of-service attack (DoS) floods a website with so many requests for service that it slows down 

or crashes the site.

Distributed denial-of-service attack (DDoS) attacks from multiple computers that flood a website 

with so many requests for service that it slows down or crashes. A common type is the Ping of Death, 

in which thousands of computers try to access a website at the same time, overloading it and shut-

ting it down.

Polymorphic viruses and worms change their form as they propagate.

Trojan-horse virus hides inside other software, usually as an attachment or a downloadable file.

Worm spreads itself, not only from file to file, but also from computer to computer. The primary 

difference between a virus and a worm is that a virus must attach to something, such as an 

executable file, to spread. Worms do not need to attach to anything to spread and can tunnel 

themselves into computers.

 One of the most common forms of computer vulnerabilities is a virus. A    virus    is 
software written with malicious intent to cause annoyance or damage. Some hackers 
create and leave viruses causing massive computer damage.  Figure 4.11  provides an 
overview of the most common types of viruses. Two additional computer vulnerabili-
ties include adware and sp e.    Adware    is s e that, while purporting to serve 
some useful function and often fulfilling that function, also allows Internet advertis-
ers to display advertisements without the consent of the computer user.    Spyware    is 
a special class of adware that collects data about the user and transmits it over the 
Internet without the user’s knowledge or permission. Sp e programs collect spe-
cific data about the user, ranging from general demographics such as name, address, 
and browsing habits to credit card numbers, Social Secur umbers, and user names 
and passwords. Not all adware programs are sp e and used correctly it can gen-
erate revenue for a company allowing users to receive free products. Sp e is a 
clear threat to privacy.  Figure 4.12  displays a few additional weapons hackers use for 
launching attacks.13             

 Organizational information is intellectual capital. Just as organizations protect their 
tangible assets—keeping their money in an insured bank or providing a safe working 
environment for employees—they must also protect their intellectual capital, ever

 F IGURE 4.12 

 Hacker Weapons 

Elevation of privilege is a process by which a user misleads a system into granting unauthorized rights, usually for the purpose of 

compromising or destroying the system. For example, an attacker might log onto a network by using a guest account and then exploit 

a weakness in the software that lets the attacker change the guest privileges to administrative privileges.

Hoaxes attack computer systems by transmitting a virus hoax, with a real virus attached. By masking the attack in a seemingly legitimate 

message, unsuspecting users more readily distribute the message and send the attack on to their co-workers and friends, infecting many 

users along the way.

Malicious code includes a variety of threats such as viruses, worms, and Trojan horses.

Packet tampering consists of altering the contents of packets as they travel over the Internet or altering data on computer disks after 

penetrating a network. For example, an attacker might place a tap on a network line to intercept packets as they leave the computer. 

The attacker could eavesdrop or alter the information as it leaves the network.

A sniffer is a program or device that can monitor data traveling over a network. Sniffers can show all the data being transmitted over 

a network, including passwords and sensitive information. Sniffers tend to be a favorite weapon in the hacker’s arsenal.

Spoofing is the forging of the return address on an email so that the message appears to come from someone other than the actual 

sender. This is not a virus but rather a way by which virus authors conceal their identities as they send out viruses.

Splogs (spam blogs) are fake blogs created solely to raise the search engine rank of affiliated websites. Even blogs that are legitimate 

are plagued by spam, with spammers taking advantage of the Comment feature of most blogs to comments with links to spam sites.

Spyware is software that comes hidden in free downloadable software and tracks online movements, mines the information stored on 

a computer, or uses a computer’s CPU and storage for some task the user knows nothing about.
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from patents to transactional and an mation. With secur eaches and 
ise and computer h e, an organization must put in place 

strong secur es to survive.    

  THE FIRST LINE OF DEFENSE—PEOPLE    

     Organizations today are able to mine valuable informa
20 percent of their customers, who usually produce 80 percent of revenues. Most organi-
za mation as intellectual capital and implement secur
sures to prevent it fr or or falling in ong hands. At the same 
time, they must enable employees, customers, and par ma-

onically. Organizations address secur ough two lines of defense; the 

 Surprisingly, the biggest problem is people as the major mation secur
breaches result from people misusing organizational information.    Insiders    are legiti-
mate users who purposely or acciden vironment and 
ca t. For example, m eely 
give up their passwor , lea
door wide open for hackers. Through    social ne     h

ick people into revealing access creden mation.    Dumpster 
   ough people’s trash, is another way hackers obtain information. 

    Informa se policies    iden ules required to maintain informa-
tion secur equiring users to log off before lea , 
never sharing passwords with anyone, and changing passwords every 30 days
   information se plan    details how an organiza t the information 
secur . The best way a company can safeguard itself from people is by imple-
menting and communicating its information secur e 
important with We , remote wor ce, and con-
tractors are gro anagers should consider surrounding people and 
information secur actices for14

    ■ Applica wed to be placed on the corporat k, especially various file 
sharing applications (K e, and entertainment or freeware created by 

ces (iPhone applica  

   ■ Corporate computer equipment used for personal reason on person ks.  

   ■ Password creation and maintenance including minimum passwor , charac-
ters to be included while choosing passwords, and frequency for password changes.  

   ■ Personal computer equipment allowed to connect to the corporat k.  

   ■ Virus protection including ho w fre-
quen e should be updated. This could also include if downloading 
attachments is allowed and practices for safe downloading from trusted and untrust-
worthy sources.      

  THE SECOND LINE OF DEFENSE—TECHNOLOGY    

   Once an organization has protected its intellectual capital by arming its people w
detailed information secur
combat attackers.  Fi e 4.13  display ee areas wher
defense against attacks.       

  People: Authentication and Authorization 

    I th  ’s iden aud. The fraud is 
ancial, because thieves apply for and use credit car ’s 

name. Two means of stealing an iden e phishing and pharming.    is a tech-
nique to gain personal informa , usually by means 
of fraudulent emails tha ate businesses. The 
messages appear to be genuine mats and logos

 LO 4.4:  Describe the relationship 

policies and an information 

 LO 4.5:  Provide an example of each 

and authorization, (2) prevention and 

resistance, and (3) detection and 

response.
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ask for verification of important information such as passwords and account numbers, 
ostensibly for accoun es. Since the emails look authentic, up to 
one in five recipients r mation and subsequen
of iden aud.  Figure 4.14  displays a phishing scam attempting to gain 
information for B ica; you should never click on em
your iden ill never contact you dir ame or 
password.15     

  Pharming    reroutes requests for legitimate websites to false websites. For example, 
if you wer arming could redir at 
collects your information. Authentica uthorization technologies can prevent 
iden , phishing, and pharming scams.    Authentication    is a method for confirm-
ing users’ identities. Once a system determines the authentication of a user
deter ivileges (or authoriza at user.    Authoriza   is the 
process of pro ith permission including access levels and abilities such as 

, hours of access, and amount of allocated storage space. Authentication and 
authorization techniques fall in ee categories; the most secure procedures combine 
all three:

    1. S ws, such as a user ID and password.  

   2. Something the user has, such as a smart card or token.  

   3. Something that is part of the user, such as a fingerprint or voice signature.    

  Something the User Knows Such as a User ID and Password   The 
tica ws, is the most common way to 

iden d. How-
ever   ways for determining authentication 
because passwords are not secure ack one is enough time. More 
than 50 percent of help-desk calls are password related, which can cost an organization 

t money, and a social engineer can coax a password from almost anybody.  

  Something the User Has Such as a Smart Card or Token   The second 
uthentica as, offers a much more effective way 

to iden an a user ID and password. Tokens and smart cards ar
the primary for tication.    Toke     are small electronic devices 
that change user passwords automatically. The user enters his or her user ID and token-
displayed password to g k. A    smart card    is a device about the 
size of a credit card, con at can store information and 

 F IGURE 4.13 

 Three Areas of Information 

Security 
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small amoun e to perform some limited processing. Smart cards can act as 
identification instruments, a form of digital cash, or a data storage device w
to store an entire medical record.  

  Something That Is Part of the User Such as a Fingerprint or Voice 

Signature   The third kind of authentica at is part of the user, is by 
far the best and most effective way to manage authentication.    Biom   (narrowly 

tification of a user based on a physical characteristic, such as a fin-
gerprint, iris, face, voice, or handwriting. Unfortunately, biometric authentication can be 

trusive.   

  Data: Prevention and Resistance 

 Prevention and resistance technologies stop intruders from accessing and reading data 
by means of content filtering, encr ewalls.    Content   occurs when 
organiza e tha tent, such as emails, to prevent the accidental 
or malicious transmission of unauthorized information. Organizations can use content 
filter ail and prevent emails containing sensitive informa-
tion from transmitting, whether the transmission was malicious or accidental. It can also 
filter emails and preven om transmitting such as poten us-
infected files. Email content filtering can also filter for spam, a form of unsolicited email. 

 F IGURE 4.14 

 Bank of America Phishing 

Scam 
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    Encryption    scrambles information into an alternative for at requires a key or 
passwor . If there were a secur each and the stolen informa e 
encr able to read it. Encr der of char-
acters, replace char aracters, insert or remove characters, or use a 
ma atical formula to convert the information into a code. Companies that trans-
mit sensitive customer information over the Internet, such as credit card numbers, fre-
quen

 S ultiple keys.    Public key encr    uses 
: a public key tha have and a private key for only the recipient 

(see  Figure 4.15 ). The organization pro , whether end 
consumers or other businesses, who use that key to encr mation and send 
it via the Internet rives at its destina anization uses the private key 
to unscramble it.     

 Public keys are becoming popular to use for authentication techniques consisting of 
digital objects in which a trusted third par ms correlation between the user and 
the public key. A  te a   is a tr d par eriSign, that vali-
dates user identities by means of digital certificates. A    digital te    is a da at 
identifies individuals or organizations online and is comparable to a digital signature. 

 A  wall    is hardwar e that guard a privat k by analyzing 
incoming and outgoing information for the correct mar . If they are missing, the 
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firewall preven ma om enter k. Firewalls can even detect 
computers communica nternet w oval. As  Figure 4.16  illustrates, 
organiza ewall between a server and the Internet. Think of a 
firewall as a gatekeeper that protects computer networks from intrusion by providing a 

ansfer points for access to and from the In ks. It 
screens all network tr oper passwords or other secur ws only 
a ized tr k.     

 Fir antee complete pr al 
secur e and antisp e.    A

  scans and searches hard drives to prevent, detect, and remo w uses, 
adware, and sp e. An e must be frequently updated to protect against 
newly crea uses.  

  Attack: Detection and Response 

 The presence of an intruder can be detected by wa k events 
such as bad passwords emo ta files, or unauthorized user 
attempts.    I S)    featur at 
search for pa k tr truders. IDS protects against suspicious 

 F IGURE 4.15 

 Public Key Encryption (PKE) 

 F IGURE 4.16 

 Sample Firewall Architecture 

Connecting Systems Located 

in Chicago, New York, and 

Boston 

InternetDatabase

Database

Database
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k tr ttempts to access files and data. If a suspicious event or unauthor-
ized tr tified, the IDS will generate an alarm and can even be customized to 
shut down a particularly sensitive par k ttack, an MIS 
department can implement response tactics to mitigat age
outline procedures such as how long a system under attack will remain plugged in and 
connected to the corporat k, when to shut down a compromised system, and 
ho unning. 

 Guaran anization informa y implementing 
To protect informa ough people, 

firms should develop information secur at provide employees 
ecautions they should take in creating, wor ith, and transmitting 

anization’s information assets. Te to three 
categories: authentication and a ization; prevention and resistance; and detection 
and response.     

 BUSINESS DRIVEN START-UP 

 

 
 

  

 

APPLY  YOUR KNOWLEDGE 

   L E A R N I N G  O U T C O M E  R E V I E W 

   Learning Outcome 4.1:  Explain the ethical issues in the use of information technology. 

 Information ethics govern the ethical and moral issues arising from the development and use 

of information technologies, as well as the creation, collection, duplication, distribution, and 

processing of information itself (with or without the aid of computer technologies). Ethical 

dilemmas in this area usually arise not as simple, clear-cut situations but as clashes between 

competing goals, responsibilities, and loyalties. Inevitably, there will be more than one socially 

acceptable or “correct” decision. For this reason, acting ethically and legally are not always 

the same.  

   Learning Outcome 4.2:  
protect themselves. 

    1. An ethical computer use policy contains general principles to guide computer user behav-

ior. For example, it might explicitly state that users should refrain from playing computer 

games during working hours.  
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   2. An information privacy policy contains general principles regarding information privacy.  

   3. An acceptable use policy (AUP) is a policy that a user must agree to follow in order to be 

provided access to corporate email, information systems, and to the Internet.  

   4. An email privacy policy details the extent to which email messages may be read by others.  

   5. A social media policy outlines the corporate guidelines or principles governing employee 

online communications.  

   6. An employee monitoring policy states explicitly how, when, and where the company moni-

tors its employees.    

   Learning Outcome 4.3:  
and viruses. 

 Hackers are experts in technology who use their knowledge to break into computers and 

computer networks, either for profit or just motivated by the challenge. A virus is software 

written with malicious intent to cause annoyance or damage. Some hackers create and leave 

viruses causing massive computer damage.  

   Learning Outcome 4.4:  

 Information security policies identify the rules required to maintain information security, such 

as requiring users to log off before leaving for lunch or meetings, never sharing passwords 

with anyone, and changing passwords every 30 days. An information security plan details 

how an organization will implement the information security policies. The best way a company 

can safeguard itself from people is by implementing and communicating its information 

security plan.  

   Learning Outcome 4.5:  Provide an example of each of the three primary information 
security areas: (1) authentication and authorization, (2) prevention and resistance, and 
(3) detection and response. 

    Authentication and authorization:  Authentication is a method for confirming users’ iden-

tities. Once a system determines the authentication of a user, it can then determine the 

access privileges (or authorization) for that user. Authorization is the process of providing 

a user with permission including access levels and abilities such as file access, hours of 

access, and amount of allocated storage space.  

   Prevention and resistance:  Content filtering occurs when organizations use software 

that filters content, such as emails, to prevent the accidental or malicious transmission 

of unauthorized information. Encryption scrambles information into an alternative form 

that requires a key or password to decrypt. In a security breach, a thief is unable to read 

encrypted information. A firewall is hardware and/or software that guard a private network 

by analyzing incoming and outgoing information for the correct markings.  

   Detection and response:  Intrusion detection software (IDS) features full-time monitoring 

tools that search for patterns in network traffic to identify intruders.     

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  Define information ethics and information security and explain why each are 

critical to any government operation.  

   2.  Comprehension:  Identify two epolicies the government should implement to help combat 

cyberterrorism.  
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   3.  Application:  Demonstrate how the government can use authentication and authorization 

technologies to prevent information theft.  

   4.  Analysis:  Analyze how the government can use prevention and resistance technologies to 

safeguard its employees from hackers and viruses.  

   5.  Synthesis:  Propose a plan for how the government can implement information security 

plans to ensure its critical information is safe and protects.  

   6.  Evaluate:  Evaluate the information security issues facing the government and identify its 

three biggest concerns.    

  K E Y  T E R M S 

   Acceptable use policy 

(AUP), 140  

  Adware, 148  

  Anti-spam policy, 142  

  Antivirus software, 153  

  Authentication, 150  

  Authorization, 150  

  Biometrics, 151  

  Black-hat hackers, 147  

  Certificate authority, 152  

  Confidentiality, 135  

  Content filtering, 151  

  Copyright, 135  

  Counterfeit software, 135  

  Cracker, 147  

  Cyberterrorists, 147  

  Digital certificate, 152  

  Downtime, 145  

  Dumpster diving, 149  

  Ediscovery (or electronic 

discovery), 139  

  Email privacy policy, 141  

  Employee monitoring policy, 143  

  Encryption, 152  

  Epolicies, 139  

  Ethical computer use 

policy, 139  

  Ethics, 135  

  Firewall, 152  

  Hackers, 147  

  Hactivists, 147  

  Identity theft, 149  

  Information compliance, 138–139  

  Information ethics, 135  

  Information governance, 138  

  Information management, 138  

  Information privacy policy, 140  

  Information security, 147  

  Information security plan, 149  

  Information security 

policies, 149  

  Information technology 

monitoring, 143  

  Insiders, 149  

  Intellectual property, 135  

  Internet use policy, 140  

  Intrusion detection software 

(IDS), 153  

  Mail bomb, 142  

  Nonrepudiation, 140  

  Pharming, 150  

  Phishing, 149  

  Pirated software, 135  

  Privacy, 135  

  Public key encryption 

(PKE), 152  

  Script kiddies or script 

bunnies, 147  

  Smart card, 150  

  Social engineering, 149  

  Social media policy, 142  

  Spam, 142  

  Spyware, 148  

  Tokens, 150  

  Virus, 148  

  White-hat hackers, 147    

  R E V I E W  Q U E S T I O N S 

    1. What are ethics and why are they important to a company?  

   2. What is the relationship between information management, governance, and compliance?  

   3. Why are epolicies important to a company?  

   4. What is the correlation between privacy and confidentiality?  

   5. What is the relationship between adware and spyware?  

   6. What are the positive and negative effects associated with monitoring employees?  

   7. What is the relationship between hackers and viruses?  

   8. Why is security a business issue, not just a technology issue?  

   9. What are the growing issues related to employee communication methods and what can 

a company do to protect itself?  

   10. How can a company participating in ebusiness keep its information secure?  

   11. What technologies can a company use to safeguard information?  
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   12. Why is ediscovery important to a company?  

   13. What are the reasons a company experiences downtime?  

   14. What are the costs associated with downtime?    

 C LO S I N G  C A S E  O N E 

  Banks Banking on Security 

  Bank of America, Commerce Bancorp, PNC Financial Services Group, and Wachovia were 

victims of a crime where a person tried to steal customer data and sell it to law firms and 

debt-collection agencies. The thief was selling 670,000 account numbers and balances to the 

undercover New Jersey police. Increasing network security is a key factor for banks as this is 

a deciding factor when customers compare financial institutions.  

   Bank of America 

  Bank of America is moving toward a stronger authentication process using SiteKey. A ser-

vice designed to spoil scams in which customers think they are entering data on the bank’s 

website but are actually on a thief’s website that is stealing customer data. Worms tell the 

computers to reroute the URL for the bank into a different site that looks exactly like the banks 

cite. With SiteKey, a customer can select an image and associate a brief written passage. 

Whenever the customer signs onto the website, they will see their selected image along with 

the passage ensuring they are on the bank’s website. If the customer is using a different com-

puter the website will ask additional identification questions.   

  Wells Fargo & Company 

  “Out-of-wallet” questions contain information not found on identification cards in a wallet 

such as a driver’s license or ATM card. Wells Fargo is implementing a security strategy that 

operates based on “out-of-wallet” questions for passwords.   

  E-Trade Financial Corporation 

  E-Trade Financial Corporation provides customers who have account balances exceeding 

$50,000 a free Digital Security ID for network authentication. The device displays a new six-

digit code every 60 seconds, which the customer must use to log on. Accounts under $50,000 

can purchase the Digital Security ID device for $25.   

  Barclays Bank 

  Barclays Bank delays money transfers between several hours and one day allowing the com-

pany the ability to detect suspicious activity, such as a large number of transfers from multiple 

accounts into a single account. The online-transfer delay keeps transfers safe from mules, 

or people who open bank accounts based on an email solicitation. Thieves withdraw cash or 

open credit cards from the mule accounts.18  

   Questions 

    1. What reason would a bank have for not wanting to adopt an online-transfer delay policy?  

   2. What are the two primary lines of security defense and why are they important to financial 

institutions?  

   3. Explain the differences between the types of security offered by the banks in the case. 

Which bank would you open an account with and why?  
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   4. What additional types of security, not mentioned in the case, would you recommend a bank 

implement?  

   5. Identify three epolicies a bank should implement to help it improve information security.  

   6. Describe monitoring policies along with the best way for a bank to implement monitoring 

technologies.        

 C LO S I N G  C A S E  T W O 

  Hacker Hunters 

  Hacker hunters are the new breed of crime fighter. They employ the same methodology used 

to fight organized crime in the 1980s—informants and the cyberworld equivalent of wiretaps. 

Daniel Larking, a 20-year veteran who runs the FBI’s Internet Crime Complaint Center, taps 

online service providers to help track down criminal hackers. Leads supplied by the FBI and 

eBay helped Romanian police round up 11 members of a gang that set up fake eBay accounts 

and auctioned off cell phones, laptops, and cameras they never intended to deliver. 

 The FBI unleashed Operation Firewall, targeting the ShadowCrew, a gang whose members 

were schooled in identity theft, bank account pillage, and selling illegal goods on the Internet. 

ShadowCrew’s 4,000 gang members lived in a dozen countries and across the United States. 

For months, agents had been watching their every move through a clandestine gateway into 

their website,  shadowcrew.com . One member turned informant and called a group meeting, 

ensuring the members would be at home on their computers during a certain time, when the 

Secret Service issued orders to move in on the gang. The move was synchronized around the 

globe to prevent gang members from warning each other via instant messages. Twenty-eight 

gang members in eight states and six countries were arrested, most still at their computers. 

Authorities seized dozens of computers and found 1.7 million credit card numbers and more 

than 18 million email accounts.  

   ShadowCrew’s Operations 

  The alleged ringleaders of ShadowCrew included Andres Mantovani, 23, a part-time community 

college student in Arizona, and David Appleyard, 45, a former New Jersey mortgage broker. 

Mantovani and Appleyard allegedly were administrators in charge of running the website 

and recruiting members. The site created a marketplace for more than 4,000 gang members 

who bought and sold hot information and merchandise. The website was open for business 

24 hours a day, but since most of the members held jobs, the busiest time was from 10 p.m. 

to 2 a.m. on Sundays. Hundreds of gang members would meet online to trade credit card 

information, passports, and even equipment to make fake identity documents. Platinum credit 

cards cost more than gold ones, and discounts were offered for package deals. One member 

known as “Scarface” sold 115,695 stolen credit card numbers in a single trade. Overall, the 

gang made more than $4 million in credit card purchases over two years. ShadowCrew was 

equivalent to an eBay for the underworld. The site even posted crime tips on how to use stolen 

credit cards and fake IDs at big retailers. 

 The gang stole credit card numbers and other valuable information through clever tricks. 

One of the favorites was sending millions of phishing emails—messages that appeared to 

be from legitimate companies such as Yahoo!—designed to steal passwords and credit card 

numbers. The gang also hacked into corporate databases to steal account data. According 

to sources familiar with the investigation, the gang cracked the networks of 12 unidentified 

companies that were not even aware their systems had been breached.   
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  Police Operations 

  Brian Nagel, an assistant director at the Secret Service, coordinated the effort to track the 

ShadowCrew. Allies included Britain’s national high-tech crimes unit, the Royal Canadian 

Mounted Police, and the Bulgarian Interior Ministry. Authorities turned one of the high-

ranking members of the gang into a snitch and had the man help the Secret Service set up a 

new electronic doorway for ShadowCrew members to enter their website. The snitch spread 

the word that the new gateway was a more secure way to the website. It was the first-ever 

tap of a private computer network. “We became  shadowcrew.com ,” Nagel said. Mantovani 

and Appleyard were slated for trial. Authorities anticipated making additional arrests.19  

   Questions 

    1. What types of technology could big retailers use to prevent identity thieves from purchas-

ing merchandise?  

   2. What can organizations do to protect themselves from hackers looking to steal account 

data?  

   3. Authorities frequently tap online service providers to track down hackers. Do you think it 

is ethical for authorities to tap an online service provider and read people’s email? Why or 

why not?  

   4. Do you think it was ethical for authorities to use one of the high-ranking officials to trap 

other gang members? Why or why not?  

   5. In a team, research the Internet and find the best ways to protect yourself from identity 

theft.        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

  1. Cheerleader Charged $27,750 for File Sharing 37 Songs 
 A federal appeals court is ordering a university student to pay the Recording Industry 

Association of America $27,750—$750 a track—for file sharing 37 songs when she was a 

high school cheerleader. Have you ever illegally copied or downloaded a song or movie? 

If you have and you were forced to pay $750 per track, how much would you owe? What is 

the difference between file sharing and Internet radio streaming? Do you agree or disagree 

with the federal appeals decision? Why or why not? Why is claiming a lack of copyright 

knowledge not a good defense against illegally sharing movies or music? If you do not have 

a good understanding of information laws, what can you do to ensure you are never placed 

in a federal lawsuit for violating information laws?20  

  2. Police Records Found in Old Copy Machine 
 Copy machines made after 2002 all contain a hard drive that stores a copy of every doc-

ument the machine has ever scanned, printed, copied, or faxed. If the hard drive is not 

erased or scrubbed when the copy machine is resold, all of that digital information is still 

maintained inside the machine. The Buffalo, New York, Police Sex Crimes Division recently 

sold several copy machines without scrubbing the hard drives. The hard drives yielded 

detailed domestic violence complaints and a list of wanted sex offenders. A machine from 

the Buffalo Police Narcotics Unit contained targets in a major drug raid, and a copier 

once used by a New York construction company stored 95 pages of pay stubs with names, 

addresses, and Social Security numbers.21 

 Who do you think should be held responsible for the information issues caused at the 

Buffalo police department? What types of ethical issues and information security issues 
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are being violated? What types of epolicies could a company implement to ensure these 

situations do not occur? What forms of information security could a company implement to 

ensure these situations do not occur? How does this case support the primary reason why 

ediscovery is so important to litigation?  

  3. Firewall Decisions 
 You are the CEO of Inverness Investments, a medium-size venture capital firm that 

specializes in investing in high-tech companies. The company receives more than 30,000 

email messages per year. On average, there are two viruses and three successful hack-

ings against the company each year, which result in losses to the company of about 

$250,000. Currently, the company has antivirus software installed but does not have any 

firewalls. 

 Your CIO is suggesting implementing 10 firewalls for a total cost of $80,000. The esti-

mated life of each firewall is about three years. The chances of hackers breaking into the 

system with the firewalls installed are about 3 percent. Annual maintenance costs on the 

firewalls are estimated around $15,000. Create an argument for or against supporting your 

CIO’s recommendation to purchase the firewalls. Are there any considerations in addition 

to finances?  

  4. Preventing Identity Theft 
 The FBI states that identity theft is one of the fastest-growing crimes. If you are a victim of 

identity theft, your financial reputation can be ruined, making it impossible for you to cash a 

check or receive a bank loan. Learning how to avoid identity theft can be a valuable activ-

ity. Research the following websites and draft a document stating the best ways to prevent 

identity theft.

    ■ The Federal Trade Commission Consumer Information on ID theft at  www.consumer

.gov/idtheft .  

   ■ The Office of the Comptroller of the Currency at  www.occ.treas.gov/chcktfd.idassume

.htm .  

   ■ The Office of the Inspector General at  www.ssa.gov/oig/when.htm .  

   ■ U.S. Department of Justice at  www.usdoj.gov/criminal/fraud/idtheft.html .     

  5. Discussing the Three Areas of Information Security 
 Great Granola Inc. is a small business operating out of northern California. The company 

specializes in selling homemade granola, and its primary sales vehicle is through its web-

site. The company is growing exponentially and expects its revenues to triple this year 

to $12 million. The company also expects to hire 60 additional employees to support its 

growth. Joan Martin, the CEO, is aware that if her competitors discover the recipe for her 

granola, or who her primary customers are, it could easily ruin her business. Martin has 

hired you to draft a document discussing the different areas of information security, along 

with your recommendations for providing a secure ebusiness environment.  

  6. Spying on Email 
 Technology advances now allow individuals to monitor computers that they do not even 

have physical access to. New types of software can capture an individual’s incoming and 

outgoing email and then immediately forward that email to another person. For example, 

if you are at work and your child is home from school and she receives an email from 

John at 3:00 p.m., at 3:01 p.m. you can receive a copy of that email sent to your email 

address. If she replies to John’s email, within seconds you will again receive a copy of 

what she sent to John. Describe two scenarios (other than those described here) for the 

use of this type of software: one in which the use would be ethical and one in which it 

would be unethical.  
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  7. Stealing Software 
 The software industry fights against pirated software on a daily basis. The major centers 

of software piracy are in places such as Russia and China where salaries and disposable 

income are comparatively low. People in developing and economically depressed coun-

tries will fall behind the industrialized world technologically if they cannot afford access 

to new generations of software. Considering this, is it reasonable to blame someone for 

using pirated software when it could cost him or her two months’ salary to purchase a 

legal copy? Create an argument for or against the following statement: Individuals who are 

economically less fortunate should be allowed access to software free of charge in order 

to ensure that they are provided with an equal technological advantage.   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

    1. Providing employees with computer access is one of the perks offered by your business. 

Employees enjoy checking their personal email and surfing the Internet on their breaks. 

So far, computer access has been a cherished employee benefit. When you came into 

work this morning you found the following anonymous letter from one of your employees 

on your desk. “I received a highly inappropriate joke from a fellow employee that I found 

extremely offensive. The employee who sent the joke was Debbie Fernandez and I believe 

she should be reprimanded for her inappropriate actions. Signed—a disturbed employee.” 

What would you do? What could you have done to ensure situations such as these would 

be easily handled if they did arise? What could you do to ensure such situations do not 

happen in the future and if they do all employees are aware of the ramifications of inap-

propriate emails? (Be sure to identify your business and the name of your company.)  

   2. The local community has always been a big part of your grandfather’s business and he 

knew almost everyone in the community. Your grandfather attended all types of commu-

nity events and would spend hours talking with friends and neighbors soliciting feedback 

and ideas on his business. As you know, data are important to any business. In fact, data 

are an essential business asset. You have decided to start tracking detailed customer 

information for all business events from fund-raising to promotions. Since you took over 

the business you have been collecting more and more event data to help you run market-

ing campaigns across events and optimize the event schedules. One day, a sophisticated 

businessman walks into your business and asks to speak to the owner. He introduces him-

self as Lance Smith and says that he would like to talk to you in private. Smith is retiring 

and is closing his business that was located just down the street, and he wants to sell you 

his detailed customer information. Smith would like a large sum of money to sell you his 

confidential customer contact information and sales reports for the past 20 years. He says 

he has more than 10,000 customers in his unique database. What do you do?  

   3. Yesterday you had an interesting conversation with one of your loyal customers, Dan 

Martello. He asked you the following question: “If I find a digital camera on the street is 

it OK to look at the contents, or am I invading the owner’s privacy?” You have a lengthy 

debate and decided that in some scenarios it is an invasion of privacy to be looking at 

someone else’s photos and is similar to looking in their windows. In other scenarios, it is 

not an invasion of privacy if you do not know the person and it is the primary way to iden-

tify the owner to return the camera, similar to looking in a wallet. As you are cleaning your 

business, you find a 30 gigabyte thumb drive and you know that it probably belongs to one 

of your valuable customers and contains their sensitive information. What do you do? What 

security concerns are associated with the thumb drive? How could information security 

policies or an information security plan help your business with this type of situation?     
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   PROJECT I   Grading Security 

 Making The Grade is a nonprofit organization that helps students learn how to achieve better 

grades in school. The organization has 40 offices in 25 states and more than 2,000 employ-

ees. The company wants to build a website to offer its services online. Making The Grade’s 

online services will provide parents seven key pieces of advice for communicating with their 

children to help them achieve academic success. The website will offer information on how 

to maintain open lines of communication, set goals, organize academics, regularly track prog-

ress, identify trouble spots, get to know their child’s teacher, and celebrate their children’s 

successes.  

  Project  Focus 

 You and your team work for the director of information security. Your team’s assignment is to 

develop a document discussing the importance of creating information security polices and 

an information security plan. Be sure to include the following:

    ■ The importance of educating employees on information security.  

   ■ A few samples of employee information security policies specifically for Making 

The Grade.  

   ■ Other major areas the information security plan should address.  

   ■ Signs the company should look for to determine if the website is being hacked.  

   ■ The major types of attacks the company should expect to experience.     

   PROJECT I I   Eyes Everywhere 

 The movie  Minority Report  chronicled a futuristic world where people are uniquely identi-

fiable by their eyes. A scan of each person’s eyes gives or denies them access to rooms, 

computers, and anything else with restrictions. The movie portrayed a black market in new 

eyeballs to help people hide from the authorities. (Why did they not just change the database 

entry instead? That would have been much easier, but a lot less dramatic.) 

 The idea of using a biological signature is entirely plausible because biometrics is cur-

rently being used and is expected to gain wider acceptance in the near future because forg-

ing documents has become much easier with the advances in computer graphics programs 

and color printers. The next time you get a new passport, it may incorporate a chip that has 

your biometric information encoded on it. Office of Special Investigations agents with fake 

documents found that it was relatively easy to enter the United States from Canada, Mexico, 

and Jamaica, by land, sea, and air. 

 The task of policing the borders is daunting. Some 500 million foreigners enter the country 

every year and go through identity checkpoints. More than 13 million permanent-resident and 

border-crossing cards have been issued by the U.S. government. Also, citizens of 27 countries 

do not need visas to enter this country. They are expected to have passports that comply with 

U.S. specifications that will also be readable at the border. 

 In the post-9/11 atmosphere of tightened security, unrestricted border crossing is not 

acceptable. The Department of Homeland Security is charged with securing the nation’s bor-

ders, and as part of this plan, new entry/exit procedures were instituted at the beginning of 

2003. An integrated system, using biometrics, will be used to identify foreign visitors to the 

United States and reduce the likelihood of terrorists entering the country. 

 Early in 2003, after 6 million biometric border-crossing cards had been issued, a pilot test 

conducted at the Canadian border detected more than 250 imposters. The testing started with 

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 
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two biometric identifiers: photographs for facial recognition and fingerprint scans. As people 

enter and leave the country, their actual fingerprints and facial features are compared to the 

data on the biometric chip in the passport.  

  Project  Focus 

 In a group, discuss the following:

     a.  How do you feel about having your fingerprints, facial features, and perhaps more of 

your biometric features encoded in documents such as your passport? Explain your 

answer.  

    b.  Would you feel the same way about having biometric information on your driver’s 

license as on your passport? Why or why not?  

    c.  Is it reasonable to have different biometric identification requirements for visitors from 

different nations? Explain your answer. What would you recommend as criteria for 

deciding which countries fall into what categories?  

    d.  The checkpoints U.S. citizens pass through upon returning to the country vary greatly 

in the depth of the checks and the time spent. The simplest involves simply walking 

past the border guards who may or may not ask you your citizenship. The other end of 

the spectrum requires that you put up with long waits in airports where you have to line 

up with hundreds of other passengers while each person is questioned and must pro-

duce a passport to be scanned. Would you welcome biometric information on passports 

if it would speed the process, or do you think that the disadvantages of the reduction 

in privacy, caused by biometric information, outweigh the advantages of better security 

and faster border processing? Explain your answer.     

   PROJECT I I I   Setting Boundaries 

 Even the most ethical people sometimes face difficult choices. Acting ethically means behav-

ing in a principled fashion and treating other people with respect and dignity. It is simple to 

say, but not so simple to do since some situations are complex or ambiguous. The important 

role of ethics in our lives has long been recognized. As far back as 44 B.C., Cicero said that 

ethics are indispensable to anyone who wants to have a good career. Having said that, Cicero, 

along with some of the greatest minds over the centuries, struggled with what the rules of 

ethics should be. 

 Our ethics are rooted in our history, culture, and religion, and our sense of ethics may 

shift over time. The electronic age brings with it a new dimension in the ethics debate—the 

amount of personal information that we can collect and store, and the speed with which we 

can access and process that information.  

  Project  Focus 

 In a group, discuss how you would react to the following situations:

     a.  A senior marketing manager informs you that one of her employees is looking for 

another job and she wants you to give her access to look through her email.  

    b.  A vice president of sales informs you that he has made a deal to provide customer infor-

mation to a strategic partner, and he wants you to copy all of the customer information 

to a thumb drive.  

    c.  You are asked to monitor your employee’s email to discover whether he is sexually 

harassing another employee.  

    d.  You are asked to install a video surveillance system in your office to find out whether 

employees are taking office supplies home with them.  

    e.  You are looking on the shared network drive and discover that your boss’s entire hard 

drive has been copied to the network for everyone to view. What do you do?  

    f.  You have been accidentally copied on an email from the CEO, which details who will be 

the targets of the next round of layoffs. What do you do?     
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Project 
Number

Project 
Name

Project 
Type

Plug-In 
Focus Area

Project 
Focus

Project 
Skill Set

Page 
Number

1 Financial Destiny Excel T2 Personal Budget Introductory Formulas AYK.4

2 Cash Flow Excel T2 Cash Flow Introductory Formulas AYK.4

3 Technology Budget Excel T1, T2 Hardware and Software Introductory Formulas AYK.4

4 Tracking Donations Excel T2 Employee Relationships Introductory Formulas AYK.4

5 Convert Currency Excel T2 Global Commerce Introductory Formulas AYK.5

6 Cost Comparison Excel T2 Total Cost of Ownership Introductory Formulas AYK.5

7 Time Management Excel or Project T2 or T12 Project Management Introductory Gantt Charts AYK.6

8 Maximize Profit Excel T2, T4 Strategic Analysis Intermediate Formulas 

or Solver

AYK.6

9 Security Analysis Excel T3 Filtering Data Intermediate Conditional 

Formatting, Autofilter, 

Subtotal

AYK.7

10 Gathering Data Excel T3 Data Analysis Intermediate Conditional 

Formatting, PivotTable

AYK.8

11 Scanner System Excel T2 Strategic Analysis Intermediate AYK.8

12 Competitive Pricing Excel T2 Profit Maximization Intermediate AYK.9

13 Adequate 

Acquisitions

Excel T2 Break-Even Analysis Intermediate AYK.9

24 Electronic Resumes HTML T9, T10, T11 Electronic Personal 

Marketing

Introductory 

Structural Tags

AYK.16

25 Gathering Feedback Dreamweaver T9, T10, T11 Data Collection Intermediate Organization 

of Information

AYK.16

   PROJECT IV   Contemplating Sharing 

 Bram Cohen created BitTorrent which allows users to upload and download large amounts 

of data. Cohen demonstrated his program at the world hacker conference, as a free, open 

source project aimed at computer users who need a cheap way to swap software online. Soon 

many TV and movie fanatics began using the program to download copyrighted materials. 

As a result of the hacker conference, more than 20 million people downloaded the BitTorrent 

program and began sharing movies and television shows across the Internet.  

  Project  Focus 

 There is much debate surrounding the ethics of peer-to-peer networking. Do you believe 

BitTorrent is ethical or unethical? Justify your answer.   

  AY K  A P P L I C AT I O N  P R O J E C T S 

 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.                    
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   section 5.1   MIS INFRASTRUCTURES 

   L E A R N I N G  O U T C O M E S 

  5.1 Explain MIS infrastructure and its three primary types. 

  5.2 Identify the three primary areas associated with an information MIS infrastructure. 

  5.3 Describe the characteristics of an agile MIS infrastructure.   

   THE BUSINESS BENEFITS OF A SOLID 
MIS INFRASTRUCTURE 

 Management information systems have play t role in business strategies, 
affected business decisions and processes, and even changed the way companies oper-
ate a tion suppor at enable business growth, 
operations, and pr at supports the volume and complex y’s user and 
application requiremen at protects systems from failures and crashes? It is the    MIS 

astructure,    which includes the plans for ho m will build, deploy, use, and share 
its data, processes, and MIS assets. A solid MIS infrastructure can increase reduce costs, 
improve pr ations, generate gro , and increase 
pr

 Br   hardware    consists of the physical devices associated with a com-
puter system, and    is the set of instructions the hardware executes to carry 
out specific tasks. In today’s business environment, most hardware and software is 
r k. A    network    is a communications system created by linking two or 
more devices and establishing a standar uni-
cate. As more companies need to share more information, the network takes on greater 
importance in the infrastructure. Most companies use a specific for k infra-
structure called a client and server network. A    client    is a computer designed to request 
information from a server. A    server    is a computer dedicated to pro ma-
tion in response to requests. A good way to understand this is when someone uses a 
Web browser (this would be the client) to access a website (this would be a server that 
would respond with the Web page being requested by the client). Anyone not familiar 
with the basics of hardware e, or networks should review Appendix A, “Hard-
ware and Software,” and Appendix B, “N ks and Telecommunications,” for more 
information. 

 In the physical world, a detailed blueprint would show how public utilities, such as 
water, electr as support the foundation of a building. MIS infrastructure is 
similar as it shows in detail how the hardware e
por m’s processes. Ev egardless of size, relies on some form of MIS 
infrastructure, whether it is a few person ked together sharing an 
Excel file or a large multination yees interconnected 
ar

 An MIS infrastructur amic; it continually ch
change. Each time a new form of Internet-en , such as an iPhone or Black-
Ber eated and made available to the public, a firm’s MIS infrastructure must 
be re t the device. This moves beyond just innovations in hardware to 

e and networ e architect    is 
a person gr t in business, and able to provide the impor-
tant br . Firms employ enterprise architects to help 
manage change and dynamically update MIS infrastructure.  Figure  5.1  displays the 
three prim eas where enterprise architects focus when maintaining a firm’s MIS 
infrastructure.

  LO 5.1:   Explain MIS infrastructure 
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    ■  Supporting operations:     Information MIS   identifies where and how 
important informa ecords, is maintained and secured.  

   ■  Supporting change:     Agile MIS I   includes the hardware e, 
and telecommunications equipmen when combined, pro
foundation to support the organization’s goals.  

   ■  Supp vironment:   MIS   identifies wa at 
a company can grow in terms of computing resources while simultaneously becom-
ing less dependent on hardwar        

     SUPPORTING OPERATIONS: INFORMATION MIS 
INFRASTRUCTURE   

Im in oom, and when you 
turn ar at your laptop has been stolen. Ho
exper a mation would you lose? How much time would it take 
you to recover all of that informa t lose include music, mov-
ies, emails, assignments, saved passwords, not to mention that all-important 40-page 

at took you mor an a month to complete t 
to pay par tten w to eliminate this pain.  

 An information MIS infrastructure iden e and how important informa
is maintained and secure ma astructure supports day-to-day business 
opera wer outages , ear , mali-
cious at nternet, theft, and secur eaches to name just a few. Managers 
must take every precaution to make sure their systems are operational and protected 

  LO 5.2:   

areas associated with an informa-

tion MIS infrastructure.  

 F IGURE 5.1 
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ar y of the year. Losing a laptop or experiencing bad wea
one part of the country simply cannot take down systems required to operate core busi-
ness processes. In the past, someone stealing company information would have to carry 
out boxes upon boxes of paper. Today, as data storage technologies grow in capabilities 
while shr , a person can simply on

s da ed on a thumb drive or external hard drive. Today’s man-
agers must act responsibly to protect one of their most valued assets, information. To 
support continuous business operations, an information infr ucture pro ee 
primary elements:

    ■ Backup and recovery plan.  

   ■ Disaster reco  

   ■ Business contin plan (see  Figure 5.2 ).        

    Backup and Recovery Plan 

 Each year businesses lose time and money because of system crashes and failures. One 
way to minimize the damage of a system crash is to have a backup and recovery stra
in place. A    backup    is an exact copy of a system’s information.    Re    
get a system up and r t of a system crash or failur at includes restor-
ing the information backup. Many differen ecovery media are 
available, including maintaining an identical replica or redundant of the storage server, 
external hard drives, thumb drives, and even D . The primary differ

e speed and cost.  
    Fault tolerance   espond to unexpected failures or system 

cr tely and automatically takes ov
. For example, fault tolerance enables a business to support continuous business 

operations if there is a power failur ault tolerance is an expensive form of 
, and only mission-cr tions and opera .    Failover,   

ult tolerance, occurs when a redundant storage server offers an exact replica of 
e ta, and if the primary server crashes, the users are automatically directed 

to the secondary serv ver. This is a high-speed and high-cost method of 
eco   Failback    occurs when the prim achine recovers and resumes 

operations ver from the secondary server.  

 F IGURE 5.2 
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 Using D umb drives to store your data offers a low-speed and low-cost 
back t is a good business practice to back up data at least once a week using 
a lo t of having your laptop stolen or your sys-
tem crash as you will still have access to your data, and it will only be a few days old. 

 Deciding how often to back up information and what media to use is a critical deci-
eco a

and operational needs itical informa-
tion, it will require daily, perhaps hourly, backups to storage servers. If it relies on small 
amounts of noncritical informa t requir ups to exter-
nal hard drives or thumb drives. A company tha
the ri if a system crash occurs, it could lose a week’s worth of work. If this risk is 
acceptable up stra k. If it is unacceptable, the company needs 
more frequen .   

  Disaster Recovery Plan 

 Disasters such as power outages es , hurricanes, and even m
such as ha uses stri y. Disasters can ha wing 
effects on companies and their business operations.

    ■  Disrupting c :  Most companies depend on voice and data communi-
ca a al needs. Widespread communications outages, fr
direct damage to the infrastructure or sudden spikes in usage related to an outside 
disaster, can be as devastating to some firms as shutting do .  

   ■  Damaging physical infrastructures:  Fir age buildings, 
equipment, and systems, m uctures unsafe and systems unusable. Law 
enforcement officers and firefighters may prohibit business professionals from enter-

eby restricting access to r ieve documents or equipment.  

   ■  Halting transportation: urricanes can have a deep 
effect on transportation. Disruption to major highways, roads, bridges, railroads, and 
airports can prevent business professionals from reporting to work or going home, 
slow the delivery of supplies t of products.  

   ■  Blocking utilities:  P , such as the supply of electric power, water, and 
natural gas, can be interrupted for hours or days even in incidents that cause no 
direct dama ysical infrastructure. Buildings ar abitable and 
systems un .    

 BUSINESS DRIVEN START-UP 
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 These effects can devastate companies by causing them to cease operations for hours, 
days, or longer and risk losing customers whom they cannot then supply. Therefore, 
to combat these disasters a company can create a  aster re  plan,    which is a 
detailed process for recovering informa t of a catastrophic 
disaster ave back-
ups and their corresponding frequenc a tion 
of the storage in a separate physical site that is geographically dispersed. A company 
might strategically maintain operations in New York and San Francisco, ensuring that 
a natural disaster would not impact both locations. A disaster reco e-

a t but also the building where 
employees work may be destroyed. A    hot site    is a separate and fully equipped facil-

ve immediately after a disaster and resume business. 
A    cold site    is a separa at does not have any computer equipment but is a 
place where employees can move after a disaster. A    warm site    is a separa
computer equipment that requires installa a Figure  5.3  outlines 
these resour at support disaster reco     

 A disaster recovery plan usually has a disaster recovery cost curve to support it. 
A    disaster re  cost curve    char av
informa ecovering from a disas-
ter over time.  Figure 5.4  displays a disaster reco e and shows tha
recovery plan in terms of cost and time is wher tersect. Creating such a 
curve is no small task. Managers m ma

ithin each departmen al area, and across the whole company. Dur-
, those costs may be low, but they rise over time. W

those costs in hand, a company must then determine the costs of reco     

 F IGURE 5.3 
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 F IGURE 5.4 
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   Business Continuity Plan 

 Natural disasters and terrorist attacks ar ofessionals who 
take safeguar mation assets seriously. Disaster reco adition-
ally contained information on systems and data, ignoring cr al and intra-
organizational issues for business processes and supply chain management. For this 
reason many are turning to a more compr wn 
as    es CP),    which details how a company recovers and 
restores critical business operations and systems after a disaster or extended disruption. 
This plan includes such factors such as iden itical systems, business processes, 
departments um amoun tinue to operate 
w al 
areas should be restored, ensuring the most critical are focused on first. 

 On April 18, 1906, San Francisco was rocked by an earthquake that destroyed large 
e than 3,000 inhabitants. More than a 

cen ter, a rebuilt and more durable San Fr es as a central location for 
major MIS corporations as well as a major world financial center. Managers of these cor-
porations are well awar tial disasters tha an Andreas Fault 
and actively update their business contin th-

. The Union Bank of California is located in the heart of downto
San Francisco and maintains a highly detailed and well-developed business contin
plan. The company employs hundreds of business professionals scattered around the 

at coordinate plans for addr o-
fessionals, or cr at the company can continue to operate if a disaster 
happens. Its disaster recovery plan includes hot sites where staff can walk in and start 
wor e in their normal location. It would be a matter of minutes, 
not hours ank of California to be up and running again in the event of a 
disaster.2 

  Emergency Notification Services   A business contin
include an    emergency service,    that is, an infrastructur
people in the event of an emergency. Radio stations’ occasional tests of the national 
Emergency Alert System are an example of scale emergency notifica
system m will implement an emergenc tion ser yees of 
unexpected events and pro ith instructions about how to handle the situa-
tion. Emergency notification ser m’s o uc-
ture, supplied b ovider on company premises, or hosted remotely 
b ovider. All thr o

tion to a cell phone
tions can be sen oviding multiple means in which to get 

critical informa at need it.     

  SUPPORTING CHANGE: AGILE MIS INFRASTRUCTURE   

Agile MIS infrastructure includes the hardware e, and telecommunications 
e when combined, pro ort the 
organization’s goals. If a company grows by 50 percent in a single year, its infrastructure 
and systems must be able to handle a 50 percent gro ate. If they cannot, they can 
sever ow but also to function. 

 The futur tners, suppliers, 
and customers any time of the day in any geographic location. Imagine owning an 

n eting and collaborating about how great 
your business idea is and ho . S ave 
5 million global customers interested in your website. Unfortunately, you did not antici-
pate this m ashes. Us

unav
worse, they can get to your website but it takes three minutes to reload each time they 
click on a button. The buzz soon dies about your business idea as some innovative 
Web-sa and creates a website that can handle 

  LO 5.3:   Describe the characteristics 

of an agile MIS infrastructure.  
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the massive number of customers. The character astructures can 
help ensure your systems can meet and perform under any unexpected or unplanned 
changes.  Fi e 5.5 abilities of an agile infr ucture.     

    Accessibility 

    Acce   r a at a user can access, view, or per-
form when operating a system. Im t your college accessing the main 
student information system. Each person that accesses the system will have different 
needs and requirements; for example, a pa oll employee will need to access vacation 
information and salary informa t will need to access course information 
and billing information. Each system user is pro at details 
which parts of the system the user can and cannot access and what the user can do when 
in the system. For example, you would not want your studen oll 
information or professor’s personal information; also, some users can only view infor-
mation and are not allowed to create or delete information. Top-level MIS employees 
require  ator access,    or unrestricted access to the en e system. Administrator 
access can perfor esetting passwords, deleting accounts, and shut-
ting down en e systems.  

  Availability 

 In a 24/7/365 ebusiness en onment, business professionals need to use their systems 
whenever they want from wherever they want.    Av   r ames 

ational. A system is called    unavailable    when it is not operat-
ing and cannot be used.    High   occurs when a system is continuously opera-
tional at all times. Av ed relative to “100 percent operational” 
or “never failing. -to-achieve standard of av

w ” (99.999 percent) av ome companies have sys-
tems available ar t ebusiness opera , global customers, and 
online suppliers. 

 Sometimes systems must be taken down for maintenance, upgrades , which 
are completed during down .  One ch v mining when to 

 BUSINESS DRIVEN MIS 
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schedule system downtime if the system is expected to operate con uously. Perform-
ing maintenance during the evening might seem like a great idea
is morning somewhere else in the world, and business professionals scattered around 
the globe may not be able to perfor e 
unavailable. This is where companies deploy failo i-
m aintenance and activat e con-
tinuous operations.  

  Maintainability 

 Companies must watch today’s needs, as well as tomorrow’s, when designing and 
building systems that suppor astructures. Systems m

anges, en onmental changes, and business changes. 
   Ma   (or   ) refers to ho ansform to sup-
port en onmental changes. For example, when starting a small business you might 
not consider that you will have global customers, a common mistake
your systems, you might not design them to handle multiple currencies and different 

, which might make sense if the company is not curren forming inter-
national business. Unfortunat terna al order arrives, which hap-
pens easily w able to handle the request because it 
does not ha e e rency. 

t gro ating overseas
be redeveloped, which is not an easy or cheap task, to handle multiple currencies and 
differen . 

 Building and deplo ible systems allow easy updates, changes, and reconfigu-
rations for unexpected business or en onmental changes. Just think what might have 
happened if Facebook had to overhaul its entire system to handle multiple languages. 

 F IGURE 5.5 
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Another social networking business could easily have stepped in and become the 
provider of choice. That certainly would not be efficient or effective for business 
operations.  

  Portability 

    r tion to operate on different devices or soft-
ware platforms, such as different operating systems. Apple’s iTunes is readily available to 
users of Mac computers and also users of PC computers, smart phones, iPods, iPhones, 
iPads, and so on. It is also a portable applica use Apple insists on compatibil-

oss its products e and hardware, Apple can easily add to its product, 
, and service offerings w ificing por e develop-

ers are creating progr at are portable to all thr hone, iPod, and 
iPad—which increases their target mark evenue.  

  Reliability 

    Re   (or    accuracy   ) ensur re o
rate informa naccuracy can occur for many reasons, fr rect en
informa ruption of information dur ansmissions. M at the 
information contained in W eliable. Because the W tries can be 
edited by any user, there are examples of rogue users inaccurately updating information. 
M ver Google sear at correlate to W eason. 
Housing unreliable information on a website can put a company at risk of losing custom-
ers, placing inaccurate supplier orders, or even making unreliable business decisions.  

  Scalability 

 Estima o allenging task, in part because gro
a number of different forms—the firm can acquire new customers, new product lines, 
or new markets.    Sc   describes how well a system can scale up, or adapt to the 
increased demands of grow . If a company gro an anticipated, it might expe-
rience a var oblems, from running out of stor e time to 
complete transactions ticipating expected, and unexpected, gro
scalable systems that can support that development. 

    Performance    measures ho forms a process or transaction. 
Performance is a key component of scala a om 
performance issues. Just imagine your college’s content management system suddenly 

utes to r a button is pushed. Now imagine if this occurs 
during your midter
so slow. Performance issues experienced by ms can have disastrous business impacts 
causing loss of customers, loss of suppliers, and even loss of help-desk employees. Most 

to return a request before growing frus-
trated and either calling the support desk or giving up and mo . 

    Capa planning    determines future en onmental infr ucture requirements to 
ensur formance. If a company purch e 
that is outdated or too slow to meet demand, its employees will waste a great deal of time 
waiting for systems to respond to user requests. It is cheaper for a company to design 
and implement agile infr ucture that envisions gro equirements than to update 
all the equipment after the system is already operational. If a company w k-
ers merges w e are 400 people using the system, 
performance time could suffer. Planning for incr e systems 
perform as expected. Waiting for a system to respond to requests is not productive. 

 Web 2.0 is a big dr g to ensure agile infr uctures can meet 
the business’s operational needs. Deliver v nternet requires enough 

ing peak periods such as Friday and Satur-
day evenings. Video transmissions ov nternet cannot tolerate packet loss (blocks 
of data loss), and allowing one additional user to access the system could degrade the 

.  
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  Usability 

    Us   is the degree to which a system is easy to learn and efficient and sa
to use. Providing hints, tips, shortcuts, and instr , regardless of 
its ease of use, is recommended. Apple understood the impor
designed the first iPod. One of the iPod’ ttr
wheel. O t button operat od, m . 

e ease of use, Apple also made the corresponding iT e intuitive 
and easy to use.    

 BUSINESS DRIVEN MIS 
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  section 5.2   BUILDING SUSTAINABLE MIS INFRASTRUCTURES 

   L E A R N I N G  O U T C O M E S 

  5.4 Identify the environmental impacts associated with MIS. 

  5.5 Explain the three components of a sustainable MIS infrastructure along with their business 

benefits.   

   MIS AND THE ENVIRONMENT  

The general trend in MIS is toward smaller, faster, and cheaper devices. Gordon Moore, 
co-founder of In ’s largest producer of computer chips or microprocessors, 
observed in 1965 that continued advances in technological innovation made it possible 
to re ains of a computer, or even a cell phone 
no ars. His prediction tha end would 
continue h   Moore’s Law,    which refers to the computer chip 

  LO 5.4:   

impacts associated with MIS.  
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perform ths oore originally assumed 
iod, many sources today refer to the 18-mon e.

  Moore’s Law is great for m e large amounts of MIS 
equipment for cheaper and cheaper costs. As ebusinesses continue to grow, companies 

yees with multiple forms of electr anging from laptops 
to cell phones to iPads. This is great for supporting a connected corpora t 
unintended side effects include our dependence upon fossil fuels and increased need 
for safe disposal of outdated computing equipment. Concern about these side effects 
has led many companies to turn to an ecological pr wn as sustainable MIS. 
   or    green, MIS    describes the production, management, use, and disposal 

y that minimizes damage to the environment. Sustainable MIS 
is a critical part of    corporate     social resp  at is, companies wledged 
r uilding sustainable MIS infrastructures is a core initia
critical success factor for socially responsible corpora .  Figure 5.6  display ee 
prim      

  Increased Electronic Waste 

 Moore’s Law has m aller, cheaper, and faster, allowing 
more people from all income levels to purchase computing equipment. This increased 
demand is causing numerous en onmental issues.    Ewaste    refers to discarded, obso-
lete, or broken electronic devices. Ewaste includes CDs, DVDs umb drives, printer 
cartridges, cell phones, iPods, external hard drives, TVs, VCRs, DVD players, micro-
waves, and so on. Some say one human year is equivalent to seven years of technological 
advancements. A personal computer has a life expectancy of only three to five years and 
a cell phone is less th . 

 BUSINESS DRIVEN DEBATE 
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 F IGURE 5.6 
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  MIS osal    refers to the safe disposal of MIS assets at the end of their 
life cycle. It ensures that ewaste does not end up in landfills causing environmental 
issues. A single computer contains more than 700 chemicals; some are toxic, such as 
mercury, lead, and cadmium. If a computer ends up in a landfill, the to
it contains can leach into our land, water, and air. Recycling costs from $15 to $50 for a 
monitor or computer. Many companies, including public schools and universities, sim-
ply can’t afford the recycling costs.4 

 Ewaste also occurs when unused equipment stored in attics, basements, and stor-
age facilities never reaches a recycling center. Retr , gold, and other valu-
able metals fr t and less en onmentally har an 
remo om its natural en onment. 

 Currently, less than 20 percen tates is recycled; however, 
even recycling does not guarantee the equipment is disposed of safely. While some 
recyclers process the material ethically, others ship it to countries such as China and 
India, where environmental enforcement is weak. This action poses its own global 
environmental problems.  

  Increased Energy Consumption 

 These huge incr ha ea
y a computer is estimated to produce as much as 10 percent of the 

amount of carbon dio oduced by an automobile. Computer serv
States account for about 1 percen ut in per-
spective, this is roughly equivalent to ississippi. 

 e not being used. For convenience and 
to allow for automatic updates and backup, the major t is never 
completely shut down. It dra y.  

 BUSINESS DRIVEN ETHICS AND SECURITY 
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  Increased Carbon Emissions 

 The major human-generated greenhouse gases, such as carbon emissions fr
use, ar esponsible for the increases in climatic temperature over the past 
half a cen dditional temperature increases are projected over the next hundred 
years, w ious consequences for Earth’s en onment, if greenhouse gas emissions 
are not reduced. 

 In the United States, coal provides mor an 50 percent of electrical power
on continuously, a single desktop computer and monitor can consume at least 100 watts 
of power per hour. To generate that m y for a year would require 
appro at at coal is burned, it releases on average 

xide, 5 pounds of nitrogen o , and 1,852 pounds (that is almost 
a ton) of carbon dio .5    

  SUPPORTING THE ENVIRONMENT: SUSTAINABLE 
MIS INFRASTRUCTURE    

   Combating ewaste, and carbon emissions requires a firm to focus 
on creating sustainable MIS infrastructures. A sustainable MIS infrastructure iden
ways that a company can grow in terms of computing resources while simultaneously 
becoming less dependent on hardware and ts of a 
sustainable MIS infrastructure include:

    ■ Grid computing  

   ■ Cloud computing  

   ■ Virtualized computing     

   Grid Computing 

 wer gr at is needed, instantly. Com-
ks can now work at way using grid computing.    Grid computing    is 

a collection of computers aphically dispersed, that are coordinated to solve a 
common problem. With gr oblem is broken in ibuted 
to many machines, allowing faster pr an could occur with a single system. 

an 25 percen ocessing power, lea e 
an 75 percent av . Innova id computing takes advantage 

 LO 5.5:  Explain the three components 

of a sustainable MIS infrastructure 

along with their business benefits.

 BUSINESS DRIVEN DISCUSSION 
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of this unused processing power b ound 
the world to crea tual supercomputer at can process intensive tasks. Grid com-
puting makes better use of MIS resources, allo ng grea
ily grow to handle peaks and valleys in demand, become mor t, and solve 
pr a Figure 5.7 ).6     

 The uses of grid computing are numerous, including the creative en onment of ani-
mated movies. DreamWorks Animation used grid computing to complete many of its hit 

Antz, Shrek, Madagascar,  and  How to Train Your Dragon. d  Shrek  
equired more than 20 million computer hours to make (compared to 5 million for 

the first  Shrek t peak production times, DreamWorks 
dedicated more than 4,000 computers to its  Shrek  grid, allowing it to complete scenes 
in days and hours instead of months. With the increased grid computing power, the 
DreamWork’s animators were able to add more realistic movement to water, fire, and 
magic scenes (see  Figure 5.8 ). With grid computing a company can work faster or more 
efficiently, providing a potential competitive advantage and additional cost sa .7     

  Solving the Energy Issue with Smart Grids   A    smart grid    delivers electric-
t is meant to solve the problem of the world’s 

outdated electrical grid, m e efficient and reliable b
remotely monitor, analyze, and contr ansmission of power. The current U.S. 
power grid is said to have outlived its life expectancy by as much as 30 years. Smart grids 
pro ith real-time usage monitoring, allo -peak times 
for noncritical or less urgent applications or processes. Residents of Boulder, Colorado, 
can monitor their use of electr trol appliances r s 
large-scale smart grid system  has installed 21,000 smart grid meters since 
the $100 million program started several years ago y early adopters is down 
as much as 45 percent.8   

  Cloud Computing 

 Marketing materials continually promote new technologies that promise to radically 
change the way businesses operate; unfortunately, these devices rar
hype. However, it might actually be true for one new development m om-
ise. Cloud computing could change not only the way businesses operate, but also the 

 F IGURE 5.7 

 Grid Computing 
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way people inter   Cloud computing    refers to the use of resources 
and applications hosted r nternet. The term comes (at least in part) from 
the image of a cloud to represent the In ked en onment. 
As shown in  Figure  5.9 , users connect to the cloud from their personal computers or 
portable devices using a client, such as a Web browser. T , the 
cloud appears as their personal applica , or document. It is like storing all 

e and documents “in the cloud” and all you need is a device to access 
the cloud. No more hard drives e, or processing power at is all located in the 
cloud, transparent to the users.9     

 Cloud computing services are changing , deliver, and 
use information. For example acebook or MySpace 

 F IGURE 5.8 

 Making  Shrek 2  with Grid 

Computing 

Source: Reprinted with special 

permission from Bloomberg Business 

Week, http://www.businessweek.com/

magazine/content/04_42/b3904109_

mz063.htm.

 F IGURE 5.9 

 Cloud Computing 
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along w a encing and document storage use cloud 
akes it easier to gain access to the computing power that 

was once r ed for large corporations. Small to medium-size companies no longer 
have to make big capital in ts to access the same powerful systems that large 
companies run. 

 With cloud computing, an individual or business pays only for the ser  
need, when they need them and where, much as we use and pay for electr n 
the past, a company would have to pay millions of dollars for the hardware e, 
and networking equipment required to implement a large system such as payroll or 
sales management. A cloud computing user can simply access the cloud and request 
a single license to a payroll application. The user does not have to incur any hardware, 
software . As the business grows and the user requires more 
employees to have access to the system, the business simply purchases additional 
licenses. Rather than running software on a local computer or server, companies can 
now re e applications, data storage, and consider-
able computing power. 

 The cloud offers a company higher avail eater reliability, improved 
dable high-speed access. F  

. 
Just imagine not having to purch e to run on your computer such as Micro-

utlook. W chase a single license at a 
far discounted rate and not wor assle of installing and upgrading the soft-
ware on your computer. No more worr at you don’t have enough memory to run 
a new progr ardware is pro e. You 
simply pay to access the pr am. Yo y you do with your 
telephone ser . You simply pay to access a vendor’s ser , and you do not have to 
pay for the equipment required to car ound the globe. You also don’t have 
to wor automa andles peak loads, which can 
be spread out among the systems in the cloud. Because additional cloud resources are 
always available, companies no longer have to purchase systems for infrequent com-
puting tasks that need intense processing power, such as prepar eturns during 

eased sales transactions during certain holiday seasons. If a company 
needs more processing power, it is alway e in the cloud, and available on a cost-

t basis. 
 Cloud computing also offers new ways to store, access, process, and analyze informa-

tion and connect people and resources from any location in the world where an Internet 
connection is available. Users are not ph k; 
they can access their programs and documents from wher e, whenever they 
need to. J aving your hard drive loca ever you are you 
can access your informa ograms using an . The best part is that even 
if your machine crashes, is lost or stolen, the information hosted in the cloud is safe and 
always available.  Figure 5.10  displays the benefits and challenges associated w
computing.             

 Perh y ar oogle family of 
applica oogle Docs & Spreadsheets, Google Calendar, Gmail, Picasa, and the 
like. Micr indows 
Live suite of Web-based applications, such as instant messaging, email, photos . 

azon has its Elastic Compute Cloud (EC2), a cloud computing ser at pro
tion developers. IBM h ter 

to deliver ser esearch to clients any smaller companies have launched 
their own Web-based applications to take advan ative nature of cloud 
ser tions ar cloud, are accessible to anyone with an 
Internet connection, and can be used fr e in the world. Users no longer have 

ading applica e or even remembering on what sys-
tem a file is loca at matters is that the applica e in the cloud, imme-
diately av a ized users.    U computing    offers a 
pay-per-use revenue model similar to a meter as or electr any 
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cloud computing ser o computing cloud infrastructures, which are 
detailed in  Figure 5.11 . Other examples of cloud computing, some of which are free, are:10

    ■  Microsoft He ault— online medical records storage.  

   ■  Microsoft Hotmail— Web-based email services.  

   ■  Mozy— vices.  

   ■  Prezi— online presentation ser .  

   ■  YouSendIt— file tr .  

   ■  Z e— word processor, spreadsheet, online presentation tool ser .        

  Infrastructure as a Service      I ervice (IaaS)    is a service that 
delivers hardware , including the use of servers king, and 
storage over the cloud using a pay-per-use revenue model. With IaaS the customer rents 
the hardware and provides its own custom applications or programs. IaaS customers save 
money by not ha t of capital purchasing expensive servers, 
which is a great business advantage considering some servers cost more than $100,000. 
The ser , m vice such 
as electr as. IaaS offers a cost-effective solution for companies that need their 
computing resources to grown and shrink as business demand changes wn 
as    dynamic sc   which means the MIS infrastructure can be automatically scaled 
up or down based on needed requirements. 

 Currently the most popular IaaS operation is Amazon’s Elastic Compute Cloud, gener-
ally kno azon EC2, or simply EC2. EC2 pro eb interface through which 
customers can load and r wn applications on Amazon’s computers. Customers 
control their o ating en onment, so they can create, r
needed, which is why Amazon describes EC2 as  elastic.  

 F IGURE 5.10 

 Cloud Computing Benefits 

and Challenges 

CLOUD COMPUTING BENEFITS

Decreased maintenance issues: With less hardware, such as servers, maintenance costs are lowered for companies of all sizes. 

In addition, maintaining software, such as upgrades and patches, is eliminated.

Decreased labor costs: Less hardware and software maintenance means that companies need fewer MIS business professionals.

Increased computing power: Users benefit from the power of the entire cloud. They are no longer limited to what a single computer can 

do but can now have access to the power of (potentially) thousands of computers and servers.

Increased performance: Fewer applications on a client computer means the computer memory is freed up, which will allow users to get 

better performance. New PCs will not require the same burly capabilities as their predecessors.

Increased information security: All the information stored in the cloud stays in the cloud. A computer crashing in the cloud does not 

affect the storage of information because information in the cloud is automatically duplicated, so nothing is ever lost. In a world where 

few individual computer users back up their information on a regular basis, cloud computing can keep that asset safe.

Increased software updates: When an application is delivered via cloud computing, updates happen automatically and are available the 

next time someone accesses it. This provides all users of a cloud computing application with the latest version, including any fixes with a 

prior version. In most cases, users do not have to pay for or download an upgrade.

Increased storage capacity: Cloud computing offers increased, if not virtually limitless storage capacity.

CLOUD COMPUTING CHALLENGES

Limited features: Initially this is a small disadvantage, but it is bound to change. Many of the cloud computing applications today do 

not have the same full-featured functions as their personal computer counterparts. Google Presentations, for instance, lacks many of 

Microsoft PowerPoint’s advanced features.

Internet connection required: Because cloud computing users need the Internet to connect to both their applications and their 

information, if the Internet is not available, they cannot access anything, even their own documents. Where Internet connections are 

few or unreliable, cloud computing is probably not feasible.

Security can be questionable: Information is stored in the cloud, but there are security issues with this, such as unauthorized users 

gaining access to confidential data. For some users, contractual or legal issues may prevent information from being stored remotely, 

especially if the cloud computing service is in another country operating under different laws and regulations.



Chapter 5 Infrastructures: Sustainable Technologies 186

 IaaS is a per esearch-intensive projects that need to pro-
cess large amounts of information at irregular in als, such as those in the scien

able cost sav-
ings where they can perform testing and analysis at levels that ar
access to addition astructure.  

  S are as a Service   S e as a Ser tations 
  So ervice (SaaS)    delivers applications over the cloud 

using a pay-per-use revenue model. Before its introduction, companies often spent huge 
amounts of money implementing and customizing specialized applications to sa
their business requirements. Many of these applications wer t, 
expensive to maintain, and challenging to use. Us ivers 
for creating inter o . 

 Sa umber of advantages; the most ob emendous cost sa . 
e is priced on a per-use basis with no up-front costs

immediat educing capital expenditures. They also get the added benefits of 
e on a rental basis. 

 Salesforce.com is one of the most popular SaaS pro . Salesforce.com built and 
delivered a sales automation application, suita at auto-
mat acking sales leads and prospects and forecasting. Tapping the 
power of SaaS can pro scale, secure infrastructure
needed support, which is especially valuable for a start-up or sm

ancial resources.  

  Platform as a Service      Pla ervice (PaaS)    suppor t 
of entire systems including hardware tions using a pay-per-
use revenue model. PaaS is a per -

o anaging, and maintaining Web 
developmen e. W a t, deplo t, management, and 
maintenance is based entirely in the cloud and performed b aaS pro , allow-

esources on its cor tives. Ev t, 
e needed to crea ardware to run it, lives in the cloud. 

PaaS helps companies minimize operational costs and increase pr y pro
ing all the following without up-front investment:

    ■ Access to informa .  

   ■ Centralized information management.  

 F IGURE 5.11 

 Three Cloud Computing 

Service Delivery Models 

   
Infrastructure
as a Service

Software as a
Service

Platform as a
Service
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   ■ Easy collaboration with partners, suppliers, and customers.  

   ■ Increased speed to market w .  

   ■ Increased securi

 One of the most popular PaaS ser oogle’s App Engine, which builds and 
deploys Web applications for a company. Google’s App Engine is easy to build, easy to 
maintain, and easy to scale as a company’s Web-based application needs grow. Google’s 
App Engine is free and offers a standard storage limit and enough processing power and 

k usage to support a Web application ser th. 
, it can pay a fee to increase capac-

formance. This can turn into some huge costs savings for a small business 
that does not have enough initial capital to buy expensive hardwar e for 
its Web applica . J person company can access the same computing 
resources as Google. That makes good business sense.11  

  Virtualized Computing 

 Most computers and even serv un only one opera , such as Win-
dows or Mac OS, and only one applica vests in a large system 
such as inventory management, it dedicates a single server to house the system. This 
ensures the system h run during peak times and to scale to meet 
demand. Also, many systems ha ardware requirements along with detailed 

e requirements, m equire-
ments that could share the same machine. Thro tualization, comput-
ers can run multiple opera g w e applications—all at 
the same time.    Virtualization    creates m tual” machines on a single comput-
ing device. A good an inter. In the past you had to purch
machine, copy machine, answering machine, and computer printer separately. This was 

, requir un four separate machines, not to men e-
at al amounts of ewaste. Toda tualized computer printer 
tha achine, answering machine, and copy machine all on one physi-
cal machine, thereby reducing costs, power requirements, and ewaste. Vir tion is 
essentially a form of consolida at can benefit sustainable MIS infr uctures in a 
var ys, for example:

    ■ By increasing av tions that can give a higher level of performance 
depending on the hardware used.  

   ■ By incr y by requiring less hardware to run multiple systems 
or applications.  

   ■ By increasing hardwar y running multiple operating systems on a single 
computer.    

 Originally, computers were designed to run a single application on a single operating 
system utilized (as mentioned earlier, 75 percent 

wer is available for other tasks). Virtualiza ws multiple 
vir achine, which allows it to share its resources, 

ard disk space, to run different applications and even different 
opera . Mac computers ha pple operating 

indows PC operating system, w tualiza e 
(see  Fi e 5.12 ). Unfortunat tualiza t least at the moment, is not available 
for a PC to run M e.       

 Virtualiza ys to achieve a sustainable MIS 
infrastructure because it reduces power consumption and requires less equipment that 
needs to be manufactured, maintained, and later disposed of safely. Managers no lon-
ger ha ers, storage, or manently to single applica-
tions. I ardware resources when and where they are needed, 

v ive and grow. 
, b tually separa ating system and applica ardware, 

if there is a disaster or hardware failure, it is easy to por tual machine to a new 
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F IGURE 5.12

 Virtualization Allows an Apple 

Macintosh Computer to Run 

OS X and Windows 7 
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physical machine allo ng a company to recovery om disasters. One of the 
primar tualiza forming backup, reco ecovery. 
Us tual serv tualiza ovider, such as Google, Microsoft, or 

azon, to host disaster recovery is more sustain an a single company incurring 
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a edundant physical systems , these pro ’ data centers 
are built to withstand natural disasters and ar ted far away from big cities.  

  Virtual Data Centers   A    data center   anagement infor-
mation systems and associated components, such as telecommunications and stor-
age systems. Data centers, sometimes referred to as server farms, consume power and 
requir  support business gro
rupting normal business opera vice. The amount of data a 
data center stores has grown exponentially over the years as our reliance on information 
increases. B , graphics, documents, presentations, photos, a
all contribute to the ever-expanding information footprint that requires storage. One of 
the most effective ways to limit the po equirements of a 
data center is to consolidate par ysical infrastructure, particularly by reduc-
ing the number of physical servers through virtualization. For this reason, virtualization 
is having a profound impact on data cen ers a company 
requires to operate decreases, thereby boosting growth and performance while reducing 
environmental impact, as sho Fi e 5.13 . Google, Micr , Amazon, and Yahoo! 
have all created data cen western United States. 
In this area om affordable land, high-speed Internet access, 
plentiful water for cooling, and even more important, inexpensive electr -
tors are critical to today’s large-scale data centers, whose sheer size and power needs far 

 F IGURE 5.13 
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ation. Microsoft’s data center in Quincy, Washington, 
is larger than 10 football fields and is powered entirely by hydroelectr wer gener-
ated fr ter ra an from the burning of coal or other fossil fuel.14     

 If we take a holistic and integrated approach to overall company growth, the benefits 
of integrating information MIS infr uctures, en onmental MIS infrastructures, and 
sustainable MIS infrastructures become obvious. For example, a company could easily 
crea e and important information in one or more geographically 
dispersed locations using cloud computing. This would be far cheaper than building its 
own hot and cold sites in different areas of the coun n the case of a secur each, 
failover can be deplo tual machine in one location of the cloud can be shut 
down as another virtual machine in a different loca .      

   L E A R N I N G  O U T C O M E  R E V I E W 

   Learning Outcome 5.1:  Explain MIS infrastructure and its three primary types. 

 The three primary areas where enterprise architects focus when maintaining a firm’s MIS 

infrastructure are:

    ■ Supporting operations: Information MIS infrastructure identifies where and how important 

information, such as customer records, is maintained and secured.  

   ■ Supporting change: Agile MIS infrastructure includes the hardware, software, and tele-

communications equipment that, when combined, provides the underlying foundation to 

support the organization’s goals.  

   ■ Supporting the environment: Sustainable MIS infrastructure identifies ways that a com-

pany can grow in terms of computing resources while simultaneously becoming less 

dependent on hardware and energy consumption.     

   Learning Outcome 5.2:  

MIS infrastructure. 

 The three primary areas an information infrastructure provides to support continuous busi-

ness operations are:

    ■ Backup and recovery: A backup is an exact copy of a system’s information. Recovery is 

the ability to get a system up and running in the event of a system crash or failure that 

includes restoring the information backup.  

   ■ Disaster recovery plan: This plan provides a detailed process for recovering information or 

a system in the event of a catastrophic disaster.  

   ■ Business continuity plan:    This    details how a company recovers and restores critical busi-

ness operations and systems after a disaster or extended disruption.     

   Learning Outcome 5.3:  Describe the characteristics of an agile MIS infrastructure. 

    ■ Accessibility refers to the varying levels that define what a user can access, view, or per-

form when operating a system.  

   ■ Availability refers to the time frames when the system is operational.  

   ■ Maintainability (or flexibility) refers to how quickly a system can transform to support envi-

ronmental changes.  

   ■ Portability refers to the ability of an application to operate on different devices or software 

platforms, such as different operating systems.  
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   ■ Reliability (or accuracy) ensures a system is functioning correctly and providing accurate 

information.  

   ■ Scalability describes how well a system can “scale up” or adapt to the increased demands 

of growth.  

   ■ Usability is the degree to which a system is easy to learn and efficient and satisfying to use.    

   Learning Outcome 5.4:  Identify the environmental impacts associated with MIS. 

 Increased energy consumption, increased electronic waste, and increased carbon emis-

sions are all associated with MIS. Ewaste refers to discarded, obsolete, or broken electronic 

devices. Sustainable MIS disposal refers to the safe disposal of MIS assets at the end of their 

life cycle.  

   Learning Outcome 5.5:  Explain the three components of a sustainable MIS 

infrastructure along with their business benefits. 

 The components of a sustainable MIS infrastructure include:

    ■ Grid computing: A collection of computers, often geographically dispersed, that are coor-

dinated to solve a common problem.  

   ■ Cloud computing: The use of resources and applications hosted remotely on the Internet. 

The term comes (at least in part) from the image of a cloud to represent the Internet or 

some large networked environment.  

   ■ Virtualized computing: The creation of multiple “virtual” machines on a single computing 

device.      

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  List the ways that an agile MIS infrastructure supports Pandora’s business.  

   2.  Comprehension:  Describe the reasons Pandora would create a disaster recovery plan and 

a business continuity plan.  

   3.  Application:  Apply the concepts of cloud computing to Pandora’s business model.  

   4.  Analysis:  Analyze how Pandora is using sustainable MIS infrastructures.  

   5.  Synthesis:  Develop a way that Pandora could benefit from grid computing.  

   6.  Evaluate:  Assess the use of virtualization to support Pandora’s business growth while 

helping the environment.    

  K E Y  T E R M S  

  Accessibility, 175  

  Administrator access, 175  

  Agile MIS infrastructure, 170  

  Availability, 175  

  Backup, 171  

  Business continuity planning 

(BCP), 174  

  Capacity planning, 177  

  Client, 169  

  Cloud computing, 183  

  Cold site, 173  

  Corporate social 

responsibility, 179  

  Data center, 189  

  Disaster recovery cost 

curve, 173  

  Disaster recovery plan, 173  

  Dynamic scaling, 185  

  Emergency notification 

service, 174  

  Enterprise architect, 169  

  Ewaste, 179  

  Failback, 171  

  Failover, 171  
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    1. How often should a business back up its data?  

   2. Why is it important to ensure backups are working and can be restored?  

   3. What is the difference between a disaster recovery plan and a business continuity plan?  

   4. What are the three forms of MIS infrastructures and what do they support?  

   5. List the characteristics of an agile MIS infrastructure and explain why they are all criti-

cal for supporting change.  

   6. Explain what capacity planning is and how it can help a business prepare for growth.  

   7. Explain the difference between fault tolerance and failover.  

   8. Compare the differences among a hot, cold, and warm site.  

   9. What is Moore’s Law and how does it affect companies?  

   10. List the business benefits of using grid computing.  

   11. Identify the benefits and challenges of cloud computing  

   12. What is a data center and why would a business develop one.  

   13. List and describe the three most popular cloud computing delivery models.  

   14. Why would a company want to use virtualization?  

   15. Explain why a business today would want to follow sustainable MIS practices.  

   16. Explain why ebusiness is contributing to the three pressures driving sustainable MIS 

infrastructures.    

  Fault tolerance, 171  

  Grid computing, 181  

  Hardware, 169  

  High availability, 175  

  Hot site, 173  

  Information MIS 

infrastructure, 170  

  Infrastructure as a Service 

(IaaS), 185  

  Maintainability 

(or flexibility), 176  

  MIS infrastructure, 169  

  Moore’s Law, 178  

  Network, 169  

  Performance, 177  

  Platform as a Service 

(PaaS), 186  

  Portability, 177  

  Recovery, 171  

  Reliability (or accuracy), 177  

  Scalability, 177  

  Server, 169  

  Smart grid, 182  

  Software, 169  

  Software as a Service 

(SaaS), 186  

  Sustainable MIS disposal, 180  

  Sustainable MIS 

infrastructure, 170  

  Sustainable, or green, MIS, 179  

  Unavailable, 175  

  Usability, 178  

  Utility computing, 184  

  Virtualization, 187  

  Warm site, 173    

  R E V I E W  Q U E S T I O N S 

  UPS Invests $1 Billion to Go Green 

  United Parcel Service (UPS) will make about $1 billion in technology investments to improve 

the efficiency of its operations, with the goal of cutting billions more from its costs over the 

long term. One of its main goals is to improve the speed and efficiency of its delivery opera-

tions. To achieve that, UPS is equipping its vans with sensors that allow it to collect data about 

things such as fuel consumption, chosen routes, and how much time its engines spend idling. 

Reducing fuel consumption will help UPS not only to cut costs, but also to be more environ-

mentally responsible. A big portion of the company’s costs comes from transporting packages 

C LO S I N G  C A S E  O N E
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by air. In fact, UPS is the world’s ninth-largest airline, so it is trying to conserve aircraft fuel 

as well by lowering flight speeds and better planning to avoid duplication of routes. But a lot 

of fuel is also burned by its trucks, and the sensors being implemented there could save the 

company millions of dollars. 

 UPS is installing about 200 sensors in its vehicles—in the brakes, engine box, and on the 

exterior—to collect data and pinpoint opportunities where drivers can adjust their driving to 

maximize fuel efficiency. The company wants to reduce idle time of its delivery trucks, as each 

hour spent idling burns about a gallon of fuel. 

 The company is also installing equipment to track the routes drivers take to deliver pack-

ages. Every morning the drivers are briefed on the data captured by the sensors and how they 

could drive differently to save fuel. UPS wants to optimize the number of times a vehicle has to 

start, stop, reverse, turn, or back up.  

   Green Data Center 

  The company is also investing in more efficient cooling technologies at its two data centers, 

which are in Mahwah, New Jersey, and Alpharetta, Georgia. During the winter, the company 

can shut off its chiller equipment and use outside air for cooling. 

 The Alpharetta data center has a 650,000-gallon water tank outside for cooling and a heat 

exchanger to faster dissipate the heat captured in the fluid. The water flows in a circular 

motion around the data center, cooling the equipment, and the heat exchanger helps lower 

the temperature of the hot exhaust water more quickly. 

 UPS is also investing in faster server processors, allowing it to consolidate existing servers 

through virtualization. That helps lower energy costs and also reduces the physical footprint 

of its servers. And the company has been consolidating smaller server rooms that were scat-

tered around the world. These changes are saving UPS around $400,000 each year.15  

   Questions 

    1. Why do you think UPS is embracing sustainable technologies?  

   2. How is UPS developing a sustainable MIS infrastructure?  

   3. What business benefits will UPS gain from virtualization?  

   4. What role does each characteristics of an agile MIS infrastructure play in helping UPS to 

operate its business?  

   5. How could UPS benefit from cloud or grid computing?  

   6. What types of ethical issues might UPS encounter with the tracking technology it has 

placed in its trucks?  

   7. What types of security issues might UPS encounter with the tracking technology it has 

placed in its trucks?        

C LO S I N G  C A S E  T W O

  Turning Ewaste into Gold     

  During the 2010 Winter Olympic Games in Vancouver, champions were not just taking home 

gold, silver, or bronze medals—they were also playing a role in reducing electronic waste. For 

the first time in Olympic history, each medal, more than 1,000 of them, was made with a tiny 

bit of the more than 140,000 tons of ewaste that otherwise would have been sent to landfills. 

The medals are the first containing metal salvaged from televisions, circuit boards, computer 

monitors, and electronic waste. The so-called urban ore was supplied by Teck Resources Ltd., 
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Canada’s largest base-metals producer, which provided gold, silver, and copper used to make 

the medals. Historically, Olympic medals have been made from mined mineral deposits; this is 

the first time that recycled materials have been added to them. First-place winners get gold-

plated medals that are 92.5 percent silver. The second-place prizes are also 92.5 percent sil-

ver, while the third-place bronze medals are mostly copper. 

 All the medals have some ewaste materials from Teck’s electronic recycling program 

located in Trail, British Columbia. Teck mixed gold, silver, and copper from the program with 

metals mined from the ground. The company said it couldn’t provide the exact percentage 

of mined versus recycled material in the finished medals. Each gold medal contained a lit-

tle more than 1.5 percent of ewaste materials, while each copper medal contained just over 

1 percent, and the silver medals contained only small pieces. The ewaste came from old com-

puter monitor’s glass, various computer parts, and other surplus or discarded technologies. 

 Several different processing methods were used to extract the materials. First, the com-

pany shredded the equipment to separate out the various metals, glass, and other usable parts. 

To remove the metals that could not be recovered by the shredding process, the parts were 

fed into a furnace operating at a temperature greater than 2,000 degrees (Fahrenheit). The 

materials were then combined with other metals to create the medals. Each medal was hand-

cropped, ensuring no two are alike, another first in Olympic history. The medals, designed by 

Canadian artist Corrine Hunt, were also the first nonflat medals made for the Games, with a 

wavy form to represent the ocean and mountain snowdrifts, both characteristic of Vancouver’s 

environment. In addition to representing the athletes’ outstanding achievements, the 2010 

Olympic medals gave new life to the precious metals recoverable from ewaste.16  

   Questions 

    1. Why would the Olympics benefit from creating a strong environmental MIS infrastructure?  

   2. How can the Olympics help support ethical ewaste initiatives?  

   3. Why would a sporting event like the Olympics be concerned with reducing its carbon 

footprint?  

   4. What could the Olympics do to help shed light on global environmental MIS issues?  

   5. How could Moore’s Law enable future Olympic medals to be made from more ewaste?        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Universities Are Switching to Gmail 

 Schools around the world are moving to cloud computing applications such as Google 

Docs & Spreadsheets and Google Calendar. Yale had planned to move from its own email 

system to Google Mail, but at the last minute decided to cancel the project. The reason 

was because school administrators and faculty members did not believe the move could 

support their business requirements. Do you agree or disagree that Google Gmail would 

be unable to replace a university’s private email system? What are the advantages and 

disadvantages of a private email system? What are the advantages and disadvantages of 

using a cloud application such as Google Gmail? What choice would you make if you were 

the primary decision maker for choosing your school’s email system?17  

   2. Desktop Virtualization 

 Every day users are becoming more comfortable with accessing and storing information 

in the cloud. This creates increased demand on MIS personnel to help manage, control, 

and provide access to that information—not just on company-issued computers, but on 

any number of devices, including personal ones. More and more employees want to be 

able to utilize their own computing devices—cell phones, netbooks, laptops—instead of 
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company-issued ones. For instance, many students graduating from college have been 

exposed to Macs and may even own one, yet they are finding PCs as the standard com-

puter of choice for most companies. Do you think it is a good business practice to allow 

your employees to use their personal devices for work-related business? What are the 

challenges of allowing users to port business applications to their personal devices? 

What are the challenges of allowing users to connect to corporate systems with personal 

devices?  

   3. ITunes in the Cloud 

 Apple is considering a cloud version of its iTunes software that could possibly provide a 

host of new services for its users as they would no longer be required to save iTunes to 

their computers as it would reside in the cloud. With cloud computing, the software for 

iTunes would reside in centralized servers in data centers, rather than on a specific user 

computer. What would be the benefits to customers if they could host iTunes in the clouds 

and access it using a variety of devices? What would be your fears if you were to use 

iTunes in the cloud?  

   4. Sustainable Departments 

 Energy prices and global warming are discussed daily in the news as the environmental 

impact of ewaste is just beginning to be recognized. Sustainability and corporate social 

responsibility need to be taken seriously by all managers as everyone should take an active 

role in helping to preserve the environment. List the different departments in a business 

and the types of environmental issues they typically encounter. Which department do you 

think creates the most ewaste? Which department uses the greatest amount of electric-

ity or has the largest carbon footprint? What can each department do to help combat its 

environmental issues? Why do all managers, and for that matter all employees, need to be 

aware of environmental issues and ways they can create sustainable MIS infrastructures?  

   5. Making the Smart Grid Smart 

 ISO, a regional electricity company in New England, has launched an $18 million project in 

part because of an $8 million three-year federal grant. The project is designed to speed up 

the installation of 30 smart-grid devices covering every state in New England. The smart-

grid devices will provide control room operators at ISO with enhanced tools to monitor and 

measure performance of the region’s electrical grid, allowing the company to improve its 

ability to detect and address problems on the system. System status information coming 

into ISO will increase from once every four seconds to 30 times per second. Would you 

invest in ISO if you had the chance? Why or why not? If you were awarded an $8 million 

three-year federal grant, what type of sustainable infrastructure would you create?18  

   6. Planning for Disaster Recovery 

 You are the new senior analyst in the MIS department at Beltz, a large snack food manu-

facturing company. The company is located on the beautiful shoreline in Charleston, North 

Carolina. The company’s location is one of its best and worst features. The weather and 

surroundings are beautiful, but the threat of hurricanes and other natural disasters is high. 

What types of information should be contained in Beltz’s disaster recovery plan that will 

minimize any risks involved with a natural disaster?  

   7. Comparing Backup and Recovery Systems 

 Research the Internet to find three different vendors of backup and recovery systems. 

Compare and contrast the three systems and determine which one you would recommend 

if you were installing a backup and recovery system for a medium-sized business, with 

3,500 employees, that maintains information on the stock market. Compile your findings in 

a presentation that you can give to your class that details the three systems’ strengths and 

weaknesses, along with your recommendation.  
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   8. Cool Schools 

 Very large computers and data centers incur huge energy costs keeping electronic com-

ponents cooled. Where is your school’s data center located? How big is it? What security 

measures does the facility enforce? Can you get a tour of it? If it is on campus, how is the 

facility cooled? How is the power supplied? Heating and cooling computer systems are 

certainly a big issue. Think of ways you could reuse the heat from a data center, such as 

sending it to a college dorm. Could alternative resources, such as a nearby river or a lake, 

provide added cooling? What unanticipated environmental issues could this create?  

   9. Box.net in the Cloud 

 Box.net was started by two college students, Aaron Levie and Dylan Smith, who needed a 

secure place to collaborate on group projects. The two immediately understood the value 

of cloud computing, and they created Box.net to allow them to share ideas and collaborate 

on documents in a virtual work space located in the cloud. They knew the cloud would 

allow them to access their documents from anywhere and on any device and that there 

was no chance of their papers being stolen or accidently destroyed. Levie and Smith rec-

ognized the business opportunity of their site and jumped at turning Box.net into a real 

business. Explain how Box.net could help you if you were working on a project with four 

other students. What would be the challenges of using Box.net?19   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

    1. On your way to work this morning, you stopped for gas. When you were inside paying, 

someone broke into your car and stole your computer bag. You did not notice until you 

arrived at your business and began looking for your bag. As you begin to realize all of the 

data you just lost—customer lists, profit and loss analysis, tax returns, email, sales infor-

mation, payroll files, and so on—you begin to wonder when you last backed up your hard 

drive. Now that you have been stung by a painful data loss experience, you realize the 

importance of having a backup strategy. Create a detailed backup strategy and disaster 

recovery plan for your business. Be sure to include details such as the types of backup 

you will perform, frequency of backups, and location of backups. (Be sure to identify your 

business and the name of your company.)  

   2. Rank the characteristics of an agile MIS infrastructure in order of importance to your 

business and be sure to provide detailed information on each characteristic and your jus-

tification for its ranking.  

   3. Cloud computing is a business driven MIS infrastructure that supports growth, operations, 

and profits. It helps today’s businesses innovate by using resources and applications 

hosted remotely as a shared service on the Internet. You have decided to research the dif-

ferent types of cloud computing services. Create a report listing the types of services your 

business should implement and the advantages and disadvantages of each.     

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

   PROJECT I   Ranking MIS characteristics 

 In a group, review the list of MIS infrastructure characteristics that support growth and rank 

them in order of their impact on a company’s success, using 1 to indicate the biggest impact 

and 7 the least.          
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MIS Infrastructure Characteristics Business Impact

Accessibility

Availability

Maintainability

Portability

Reliability

Scalability

Usability

   PROJECT I I   Designing a Company Infrastructure 

 Components of an MIS infrastructure include everything from documentation to business 

concepts to software and hardware. Deciding which components to implement and how to 

implement them can be a challenge. New MIS components are released daily, and business 

needs continually change. An MIS infrastructure that meets your company’s needs today may 

not meet those needs tomorrow. Building an MIS infrastructure that is accessible, available, 

flexible, reliable, scalable, usable, and performs well is key to your company’s growth, opera-

tions, and profitability.  

  Project  Focus 

 You are the manager for a large clothing company called Xedous. You are responsible for 

developing the initial MIS infrastructure. Create a list of questions you will need answered to 

develop it. Here are examples of a few of the questions you might ask:

    ■ What are the company’s growth expectations?  

   ■ Will systems be able to handle additional users?  

   ■ How long will information be stored in the systems?  

   ■ How much customer history must be stored?  

   ■ What are the company’s business hours?  

   ■ What are the company’s backup requirements?     

   PROJECT I I I   Recycle Your Cell Phone 

 For all those excited to get the new iPhone with its numerous applications and cool games, 

what are you going to do with your old cell phone? You can help the environment and recycle 

your phone, PDA, charger, and batteries. Recycling cell phones helps to save energy and keep 

reusable materials out of landfills. Cell phones are made of plastic, copper, and precious met-

als, which require energy to extract and manufacture. If you decide to recycle your cell phone 

be sure to terminate the service, delete any contacts or stored information, and take out the 

SIM card.  

  Project  Focus 

 If your old cell phone is still working, you might also want to consider donating it to charity. 

Many programs will accept working cell phones that they donate to people in need, such 

as survivors of domestic violence, because old cell phones can still dial 911 even after the 

service is disconnected. To find local agencies where you can donate your cell phone, visit 

ncadv.org. Cell phones are only a small percentage of the total computer equipment organi-

zations replace each year. What happens to all of those old laptops, notebooks, servers, and 

monitors? What is the environmental impact of throwing a computer system into a landfill? 

What can companies do to recycle their computer equipment? What can the government do 

to help motivate companies and individuals to recycle?  
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   PROJECT IV   Back on  Your Feet 

 You are working for GetSmart, a document creation company for legal professionals. Due to 

the highly sensitive nature of their work, employees must store all information on the network 

drive and are not allowed to back up the data to a CD, flash drive, or any other type of external 

storage, including home computers. The company has been following this policy for the past 

three years without any problems. You return to work Monday morning after a long weekend 

to find that the building was struck by lightning, destroying several servers. Unfortunately, the 

backup network also failed, so all the data from your department has been lost. 

 Because of this loss, the MIS manager and four colleagues who developed the company 

backup policy were fired.  

  Project  Focus 

 You have been placed on a committee with several of your peers to revamp the backup and 

recovery policies and create a new disaster recovery plan. You must create policies and 

procedures that will preserve the sensitive nature of the documents, while ensuring the 

company is safe from disasters. Be sure to address a worst-case scenario where the entire 

building is lost.  

   PROJECT V  Growing, Growing, Gone 

 You are the founder of Black Pearl, a small comic book start-up. The good news is Black 

Pearl is tremendously successful, with 34 employees in a functional and creative office in 

downtown Chicago. The comics you produce are of extremely high quality. The artwork is 

unmatched, and fans find the storylines compelling. Black Pearl comics are quickly becom-

ing classics with extremely loyal customers. You produce all the comics and sell them in your 

store and via the Internet to individuals all over the United States.  

  Project  Focus 

 You had a vision when you started Black Pearl. You knew the potential of your business model 

to revamp the comic industry. You purchased high-end computers and customizable software 

to support your operations. Now, you are faced with a new dilemma. You have a large inter-

national following and you have decided to pursue international opportunities. You would like to 

open stores in Japan, France, and Brazil over the next year. To determine whether this is pos-

sible you need to evaluate if your MIS infrastructure is agile enough to support international 

requirements. Brainstorm all of the business nuances that will be different when working with 

international companies and customers. Create a list of questions your MIS department will 

need to answer to determine if your system is agile enough to support international business.  

   PROJECT VI   Excuses, Excuses, Excuses 

 Here are a few examples of the strangest and most unusual excuses employees use when 

missing work.

    ■ I have a sunburn.  

   ■ I’m not sure why but I woke up in Canada.  

   ■ I was caught selling an alligator.  

   ■ I was locked in the trunk of an abandoned car.  

   ■ I have a note from my mom that I could not go to work yesterday.  

   ■ I’m just not into it today.  

   ■ I was riding my motorcycle and I accidentally hit a nun.  

   ■ Some person threw poison ivy at me and now I have a rash on my face.  
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   ■ I need to stay home as I am convinced I can catch my spouse having an affair.  

   ■ I was chasing a seagull and fell down and had to go to the hospital.  

   ■ I have a migraine from eating too many jalapeño peppers.    

 This chapter focuses on MIS infrastructures, the main building blocks that function together 

to control the entire organization’s systems. If your systems cannot operate, then your orga-

nization cannot work, similar to how your health controls your ability to work. Attempting to 

do business with an organization when its systems have crashed, Internet access is down, 

or wireless network is malfunctioning is very frustrating. When these types of issues occur, 

companies do not want to broadcast that they are experiencing technical difficulties because 

of hackers, unpaid utility bill, or squirrels broke into the data center and ate through all of the 

wires (yes, that has really happened).  

  Project  Focus 

 How many times have you called a company and the customer service representative has 

stated that the system is down or that the system is really slow today? How many times have 

you missed submitting an assignment because your Internet service was down? Why is it 

important for an organization to have its systems available 24 hours a day, 7 days a week, and 

365 days a year? Why would a company hide the real reason that its systems are malfunction-

ing? What could happen if customers were informed that the systems were down due to hack-

ers? How can an organization safeguard its systems?  

   PROJECT VI I   Ewaste Not, Want Not 

 On Earth Day every year many people, including corporate citizens, devote themselves to 

recycling and reducing, along with identifying items they can repurpose. Companies, such 

as Dell and Microsoft, two producers of materials that eventually become ewaste, have 

joined forces with an electronics recycling program run by Goodwill Industries International. 

Goodwill reports that the program has diverted about 96 million pounds in electronics from 

landfills.20 

 Assisting in a similar effort are office supply stores Office Depot and Staples that offer 

their own sorting and recycling services for used electronics. Apple has even jumped on this 

bandwagon, allowing customers to turn their old products in to retail locations when they buy 

something new.  

  Project  Focus 

 There are so many opportunities to reduce ewaste. Make a list of how the popular technology 

manufacturers are already trying to reduce ewaste. Would starting a company that helped 

people locate used computers or other technologies for reuse be a worthwhile venture? Why 

or why not? Create a list of new alternatives any company could adopt to reuse, recycle, and 

reduce ewaste.  

   PROJECT VI I I   One Laptop Per Child 

 The One Laptop Per Child (OLPC) project intends to create a $100 laptop for distribution to 

the world’s poorest children. The machine, called the OLPC or XO laptop, has a rubberized 

keyboard and an ultra-bright screen readable in daylight; when flipped, it converts to an 

electronic book reader. To keep the cost as low as possible (at $175 it is currently a bit more 

than the target), the computer has a host of free software and other tools to support learning 

opportunities. A special type of networking allows machines within a hundred feet or so to 

communicate with each other and relays a single Internet connection for them to use (where 

the Internet is available). The XO is targeted at communities where power generation is unreli-

able or nonexistent; it gets its power via a hand crank, pull cord, or foot pedal.21  
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  Project  Focus 

 Do you agree that the One Laptop Per Child project will help educate children around the 

world? How does the XO computer provide learning opportunities for children in economi-

cally poor regions of the world? What issues could these children encounter if they have an 

XO laptop? How will cloud computing play an important role in the XO laptop, especially in 

terms of keeping costs low and data safe? What do you think the typical environment will be 

like where the XO laptop will be used? What issues will users of the XO laptop encounter that 

are not common in the United States? What can the creators of the XO laptop do to ensure its 

functionality even in the most extreme environments?   

  AY K  A P P L I C AT I O N  P R O J E C T S 

 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.                             

Project 

Number

Project 

Name

Project 

Type Plug-In

Focus 

Area

Project 

Level

Skill 

Set

Page 

Number

8 Book Boxes Excel T2, T4 Strategic 

Analysis

Intermediate Formulas or 

Solver

AYK.6

9 Security 

Analysis

Excel T3 Filtering Data Intermediate Conditional 

Formatting, 

Autofilter, 

Subtotal

AYK.7

10 Gathering Data Excel T3 Data Analysis Intermediate Conditional 

Formatting

AYK.8

11 Splashem Excel T2 Strategic 

Analysis

Intermediate Formulas AYK.8

12 Bill’s Boots Excel T2 Profit 

Maximization

Intermediate Formulas AYK.9

13 Adequate 

Acquisitions

Excel T2 Break Even 

Analysis

Intermediate Formulas AYK.9

15 Assessing 

the Value of 

Information

Excel T3 Data Analysis Intermediate PivotTable AYK.10

16 Growth, Trends, 

and Forecasts

Excel T2, T3 Data 

Forecasting

Advanced Average, Trend, 

Growth

AYK.11

18 Formatting 

Grades

Excel T3 Data Analysis Advanced If, LookUp AYK.12

22 Gizmo Turnover Excel T3 Data Mining Advanced PivotTable AYK.15

24 Mountain Cycle Excel T4 Business 

Analysis

Advanced Goal Seek AYK.16

25 Lutz Motors Excel T4 Sales Analysis Advanced Scenario 

Manager

AYK.16
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   section 6.1   DATA, INFORMATION, AND DATABASES 

   L E A R N I N G  O U T C O M E S 

  6.1 Explain the four primary traits that determine the value of information. 

  6.2 Describe a database, a database management system, and the relational database model. 

  6.3 Identify the business advantages of a relational database. 

  6.4 Explain the business benefits of a data-driven website.   

   THE BUSINESS BENEFITS OF HIGH-QUALITY 
INFORMATION 

 Information is powerful. Information can tell an organization how its current opera-
tions are performing and help it estimate and strategize about how future operations 
might perform digest, analyze, and filter information is key 
to gro ofessional at new perspec-
tives and opportunities can open up when you have the right da at you can turn into 
information and ultimately business intelligence. 

 Information is ever e in an organization. Managers in sales, marketing, human 
resources, and management need information to run their departments and make 
daily decisions t business issue, employees must be able 
to obtain and analyze all the relevant informa ake the best decision 
possible. Information comes at different levels, formats, and granularities.    Information 
gr   r t of detail within the informa
coarse and abstract). Employees must be able to correlate the different levels, formats, 
and granularities of information when m . For example, a company might 
be collecting information from various suppliers to make needed decisions
that the information is in different levels, formats, and granularities. One supplier might 
send detailed information in a spreadsheet t send summ
information in a Word document, and still another might send a collection of informa-
tion from emails. Employees will need to compare these differen mation 
for what they commonly reveal to make strategic decisions.  Figure 6.1  displays the vari-
ous levels, formats, and granularities of organizational information.     

 Successfully collecting, compiling, sorting, and finally analyzing information from 
multiple levels, in varied formats ent granularities can provide 
tremendous insight into how an organization is performing. Exciting and unexpected 
results can include potential new markets, new ways of reaching customers, and even 
new methods of doing business. After understanding the different levels, formats, and 
granularities of information, managers next want to look a im aits that 
help determine the value of information:

    ■ Informa ansactional and an  

   ■ Information timeliness.  

   ■ Informa  

   ■ Information governance.    

  Information Type: Transactional and Analytical 

 As discussed pr im mation are transac-
tional and an ansactional information encompasses all of the information 
contained within a single business process or unit of work, and its prim
support daily operational tasks. Organizations need to capture and store transactional 
information to perform operational tasks and repetitive decisions such as analyzing daily 

  LO 6.1:   Explain the four primary 

traits that determine the value of 

information.  



Chapter 6 Data: Business Intelligence206

sales reports and production schedules to determine how much invent
sider Walmart, which handles more than 1 million customer transactions every hour, 
and Facebook, which keeps track of 400 million active users (along with their photos, 
friends, and Web links). I egister rings up a sale, a deposit 
or withdrawal is made from an ATM, or a receipt is given at the gas pump, capturing and 
stor ansactional information are required. 

 An mation encompasses all organizational information, and its primary 
purpose is to suppor forming of managerial analysis tasks ma-

tan anization should 
build a new manufacturing plant or hir ma-

akes it possible to do m at pr e difficult to accomplish, 
ends, prevent diseases t crime. For example, credit card 

companies crunch through billions of transactional purchase records to iden audu-
len ndicators such as charges in a foreign coun chases of 
gasoline send a re ting potential fraudulen

 Walmart was able to use its massive amount of an ma any 
unusual trends, such as a correla ms and Pop-Tarts. Yes, Walmart dis-
covered an incr and for Pop-Tarts dur m season. Ar

ma etail chain was able to stock up on Pop-Tar at were 
ready for purchase when customers arrived.  Figure 6.2  displays differen ans-
actional and analytical information.      

  Information Timeliness 

 Timeliness is an aspect of informa at depends on the situa ms or 
industries, informa at is a few days or weeks old can be relevant, while in others 
informa at is a few minutes old can be almost wor . Some organizations, such 
as 911 response centers, stock traders, and banks, require up-to-the-second informa-

anizations, such as insurance and construction companies, require only 
mation. 

    Re e information    means immediate, up-to-date information.    Re e 
stems    provide real-time information in response to requests. Many organizations 

 FIGURE 6.1 

 Levels, Formats, 

and Granularities of 

Organizational Information 



207Technical Foundations of MIS Module 2

use real-time systems to uncover key corporate tr al information. The grow-
ing demand for real-time information stems from organizations’ need to make faster 
and more effective decisions, keep smaller inventories, operate mor tly, and 
track performance more carefully. Information also needs to be timely in the sense 

at it meets employees’ needs, but no more. If employees can absorb information only 
on an hourly or daily basis e is no need to gather real-time information in smaller 
increments. 

 Most people request real-time information without understanding one of the biggest 
pitfalls associat eal-time information—continual change. Imagine the following 
scenario: Three managers meet at the end of the day to discuss a business problem. Each 
manager has gathered information at different times dur y to create a picture of 

tion. Each manager’s picture may be different because of the time differences. 
oblem may not match because the information they are 

alysis on is con oach may not speed up decision 
m ay actually slow it down. Business decision makers must evalua
timeliness for the information for every decision. Organizations do not want to find 

eal-time information to make a bad decision faster.  

  Information Quality 

 Business decisions ar mation used to make them. 
   Data in cy    occurs when the same data element has different values. Take for 
example the amount of work that needs to occur to update a customer who had changed 
her last name due to marriage. Ch mation in only a few organizational 
systems will lead to data inconsistencies causing customer 123456 to be associated with 

ames.    Data integ s    occur when a system produces incorrect, inconsis-
tent, or duplicate data. Data integr use mana
reports invalid and will m ces. 

 To ensure your systems do not suffer from data integr , review  Figure 6.3  for 
aracter mation: accuracy, completeness, 

consistency, timeliness, and uniqueness.  Figure  6.4  pro al 
problems associated with using lo mation including:

    1.  Completeness.  The customer’s first name is missing.  

   2. completeness.  The street address contains only a number and not a 
street name.  

   3.  Consistency.  There may be a duplica ma e is a slight dif-
fer ame. Similar street 
addresses and phone numbers m  

 FIGURE 6.2 

 Transactional versus 

Analytical Information 
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   4.  Accuracy.  This may be inaccurate information beca ’
numbers are the same. Some customers might have the same number for phone and 

at the customer also has this number in the email address field is 
suspicious.  

   5. ith  accuracy.  There is inaccurate information because a phone 
number is loca ail address field.  

   6. completeness.  The information is incomplete because there is not 
a valid area code for the phone and numbers.            

 N an 100,000 products in 200 countries. 
However, due to poor informa able to evaluate its business 
effectively. After some analysis, it found that it had 9 million records of vendors, cus-
tomers, and materials, half of which were duplicated, obsolete, inaccurate, or incom-
plete. The analysis discovere at some records abbreviated vendor names while other 
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recor ames. This created multiple accounts for the same cus-
tomer, m mine the true value of Nestlé’s customers. Without 
being able to iden company runs the risk of alienating its 
best customers. 2  

 Kno w lo mation issues 
correct them. Addressing these err ov
informa acted from it. The four prim easons for low-

mation are:

    1. Online customers intentionally enter inaccurate informa otect their privacy.  

   2. Different systems have different information en y standards and formats.  

   3. Data-en ter abbreviated information to save time or erroneous infor-
mation by accident.  

   4. Third-par al information contains inconsistencies, inaccuracies, and 
errors.    

  Understanding the Costs of Using Low-Quality Information   Using the 
wrong information can lead managers to make erroneous decisions. Erroneous deci-
sions in turn can cost time, money, reputations, and even jobs. Some of the serious 
business consequences that occur due to using lo mation to make deci-
sions are:

    ■ In ately track customers.  

   ■ ganization’s most valuable customers.  

   ■ In tunities.  

   ■ Lost revenue oppor om mark istent customers.  

 BUSINESS DRIVEN MIS 
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ID First Name

Middle 

Initial Last Name Street City State Zip Code

433 M J Jones 13 Denver Denver CO 87654

434 Margaret J Jones 13 First Ave. Denver CO 87654

434 Brian F Hoover Lake Ave. Columbus OH 87654

435 Nick H Schweitzer 65 Apple Lane San Francisco OH 65664

436 Richard A 567 55th St. New York CA 98763

437 Alana B Smith 121 Tenny Dr. Buffalo NY 142234

438 Trevor D Darrian 90 Fresrdestil Dallas TX 74532
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   ■ The cost of sending nondeliverable mail.  

   ■ evenue because of inaccurate invoices.  

   ■ In ong rela .     

  Understanding the Benefits of Using High-Quality Information   High-
ma an significan ove the chances of m

and directly increase an organization’s bottom line. One company discovered that even 
with its large number of golf courses, P , Arizona, is not a good place to sell golf 
clubs. An analysis revealed tha hoenix are tourists and convention-
eers who usually br . The analysis further re a
of the best places to sell golf clubs in the United States are Rochester, New York, and 

oit, Michig aluable informa
strategically place its stores and launch its marketing campaigns. 

 Hi mation does not automatically guarantee tha ade 
is going to be a good one, because people ultimately make decisions and no one is per-
fect. However, such information ensur a ate. The 

anization depends on appreciating and leveraging the true value of 
mation. 

    Information Governance 

 Informa esource and users need to be educated on what they can and can-
not do w . To ensure a firm manages its information correctly, it will need special pol-
icies and procedures establishing rules on how the information is organized, updated, 
maintained, and accessed. Ever m, large and small, should create an informa
policy concerning data governance.    Data ce    refers to the overall management 
of the av tegr i ta. A company that sup-
ports a data governance program h y that specifies who is accountable 
for various por ta, including its accurac
tency, timeliness, and completeness. The polic ocesses con-
cerning how to store, archive, back up, and secure the data. In addition, the company 
should create a set of procedures iden yees. Then, the 

m should deploy controls and procedures that enforce government regulations and 
compliance with mandates such as S  

  STORING INFORMATION IN A RELATIONAL 
DATABASE MANAGEMENT SYSTEM 

 The core component of any system, regardless of size, is a database and a database 
management system. Broadly defined, a    database    maintains information about vari-

vent ansactions), people (employees), and places 
(warehouses). A    datab e management system (DBMS)    creates, reads, updates, and 
deletes data in a database while controlling access and secur anagers send requests 
to the DBMS MS performs the actual manipula ta-
base. Companies store their information in databases, and mana
tems to answer operational questions such as how many customers purchased Product 
A in December or what were the average sales by region. There ar imary tools 
available for retr mation from a DBMS. First is a    query-by-example (QBE) 
tool    that helps users graphically design the answer to a question against a database. 
Second is a    structure e (SQL)    tha ite lines of code to 

ainst a database. Mana ter E tools, and 
MIS professionals ha equired to code SQL.  Figure 6.5  display ela

tabase, a DBMS, and a user. S e popular examples of 
DBMS include MySQL, Microsoft Access, SQL Server, FileMaker, Oracle, and FoxPro.     

 A    data element    (or    data     is the smallest or basic unit of informa ta ele-
ments can include a customer’s name, address, email, discount rate, preferred shipping 

oduct name, quan dered, and so on.    Data models    are logical data struc-
tures tha elationships among data elements using graphics or pictures. 

  LO 6.2:   Describe a database, a 

database management system, 

and the relational database model.  
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    Metadata    pro ta. For example, metadata for an image could 
include its size, resolution, and date created. Metadata about a text document could con-
tain documen , data created, author’s name, and summ ta element is 
given a description, such as Customer Name; metadata is pro ta 
(text, numeric, alphanumeric, date, image, binary value) and descriptions of potential 
pr tain area code; and finally the rela
A    data dictionary    compiles all of the metadata about the data elements in the data 
model. Lo t a data model along with re ta diction o e-
mendous insight into the database’ , purpose, and business rules. 

 DB ee prim ta models for organizing information—hierarchical, net-
work ela al database, the most prevalent. A    rela database model    
stores information in the form of logically rela al tables. A    rela
database managem    allows users to create, read, update, and delete data in 
a relational database ar k models are important, this 

ela al database model.  

  Storing Data Elements in Entities and Attributes 

 F ting business opera , managers need to query or search for 
ing a 

certain mon . The relationships in the relational database model help managers extract 
this information.  Figure 6.6  illustrates the primar elational database 
model—entities, attributes, keys, and relationships. An    (also referred to as a table) 

 BUSINESS DRIVEN DEBATE 
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 FIGURE 6.5 

 Relationship of Database, 

DBMS, and User 
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stores information about a person, place ansaction, or event. The entities, or 
tables, of interest in  Figure 6.6  are  CKS S, MUSICIANS,  and  CATEGO-
RIES.  Notice that each en ed in a differen ows 
and columns). 

    A s     ( ta elements associated with an 
en n  Fi e  6.6 ttr CKS  are  TrackNumber, TrackTitle, 
TrackLength,  and  RecordingID.  Attributes for the en MUSICIANS  are  MusicianID, 
M ame, MusicianPhoto,  and  MusicianNotes.  A    record    is a collection of related 
data elements (in the  MUSICIANS aga, gag.tiff, Do not bring 

ws”). Each record in an en ow in its r .  

  Creating Relationships Through Keys 

 To manage and organize various en elational database model, you use 
prim eign keys to create logical relationships. A  key    is a field (or 
gr at uniquely identifies a given record in a table. I
INGS, im RecordingID  that uniquely iden ecor
table. Prim e a cr elational database beca ovide a 
way of distinguishing each record in a table; for instance, imagine you need to find infor-
mation on a customer named Steve Smith. Simply searching the customer name would 
not be an ideal wa mation because there might be 20 customers with the 
name St . This is the reason the relational database model uses prim
uniquely iden ecord. Using Steve Smith’s unique ID allows a manager to search 

tabase to iden mation associated with this customer. 
 A    foreign key    is a primary key of one table that appears as an attribute in another 

table and acts to pro ela . For instance, 
Black Eyed Peas in  Fi e  6.6  is one of the musicians appear MUSICIANS  
table. Its primary key,  MusicianID,  is “2.” Notice that  MusicianID  also appears as an attri-

S  table. By ma t ibutes, you create a rela

 FIGURE 6.6 

 Primary Concepts of the 

Relational Database Model 

TRACKS

RECORDINGS

MUSICIANS

CATEGORIES
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MUSICIANS  and  S at states the Black Eyed Peas 
 (MusicianID 2)  have several recordings including The E.N.D., Monkey Business, and 
Elepunk. In essence,  MusicianID  in the  S  table creates a logical relationship 
(who was the musician that m ecording) to the  MU   table .  Creating the 
logical rela ws managers to search the data and turn it 
into useful information.       

  USING A RELATIONAL DATABASE FOR 
BUSINESS ADVANTAGES 

 Many business managers ar xcel and other spreadsheet programs they 
can use to store business data. Although spreadsheets are excellent for supporting some 
data analysis, they offer limited function ms of secur -

arely scale to support business gro . Fr , 
relational databases offer many advantages over using a text document or a spreadsheet, 
including:

    ■ Incr  

   ■ Incr formance.  

   ■ Reduced information redundancy.  

   ■ Increased information integr  

   ■ Increased information securi

  Increased Flexibility 

 Databases tend to mirror business structures, and a database needs to handle changes 
ust as any business needs to be able to do. Equally important, data-

bases need to pro mation in what-
ever way best suits his or her needs. T
is importan . The    physical view    of infor-
ma ysical storage of information on a storage device. The    lo
view    of information focuses on ho mation to 
meet their own particular business needs. 

  LO 6.3:   

tages of a relational database.  

 BUSINESS DRIVEN START-UP 
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 I tabase illustration from  Figure 6.6 , for example, one user could perform a 
mine which recordings had a tr utes or more. At 

the same time form an analysis to deter ibution of 
recordings as they relate to the different categories. For example, are there more R&B 
recor an rock, or are they evenly at at 
while a database has only one ph t multiple logical views 
that pro

 Consider another example—a mail-order business. One user might want a report pre-
sented in alphabetical format, in which case last name should appear befor . 

, wor talog mailing system, would want customer names 
appear ame and then last name. Both are easily achievable, but different logi-

ysical information.  

  Increased Scalability and Performance 

 In its first year of opera ican Family Immigration 
H ter,  , generated mor an 2.5 billion hits. The site offers 
immigration information about people who entere ica thr ort of New 
Yor tabase contains mor  
passenger names that are correlated to 3.5 million images of ships’ manifests. 5  

 The database had to be scalable to handle the massive volumes of information and 
the large numbers of users expected for the launch of the website. I ta-
base needed to perfor . Some organiza ust be able to 
support hundreds or thousands of users including employees, partners, customers, and 
suppliers, who all want to access and share the same information. Databases today scale 
to exceptional levels, allo ograms to perform information-
processing and information-searching tasks.  

  Reduced Data Redundancy 

    Data redundancy    is the duplica ta ta in multiple 
places. Redundant data can cause storage issues along with data integr , m
it difficult to determine which values are the most current or most accurate. Employees 
become confused and frustrat rect information causing disrup-
tions to business processes and procedures. One prim tabase is to elimi-
nate information redundancy by recording each piece of information in only one place 
in the database. This saves disk space, m forming information updates easier, 
and improves informa  

  Increased Information Integrity (Quality) 

    Informa integ   is a measur mation.    Integ aints    
are r at help ensur ma tabase design needs to con-
sider integr aints. The database and the DBMS ensur at users can never 
violat aints. There ar tegr aints: (1) relational and 
(2) business critical. 

    Relational integ   are r at enforce basic and fundamental 
information-based constraints. For example, a relational integr aint would not 
allow someone to create an or t customer, pro arkup percent-
age that was negative, or order zero pounds of raw materials from a supplier.    B iness-

g aints    enforce business rules vital to an organization’s success 
equire more insigh wledge than relational integr aints. Con-

sider a supplier of fresh produce to large gr ains such as Kroger. The supplier 
might implement a business-critical integr constraint sta at no product returns 
ar ys past delivery. That would make sense beca ance 

oduce. Business-cr tegr aints tend to mirror the very 
rules by which an organization achieves success. 

 tion and enforcement of integr aints produce higher
information tha o t for business decisions. Organizations 
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a ocedures for developing integr ain
increase in accuracy that then increases the use of organizational informa y busi-
ness professionals.  

  Increased Information Security 

 Managers must protect information, like any asset, from unauthorized users or misuse. 
As systems become increasingly complex and highly available ov nternet on many 
differen , secur . Databases offer many secur
features including passwords to pro uthentication, access levels to determine who 

ta, and access controls to determine wha ave to 
mation. 

 For example, customer ser epresenta t need read-only access to cus-
tomer order informa der inquiries t not 
have or need the a ange or delete order information. Managers might 
require access to emplo ave access only to their own employ-
ees , not the emplo e company. Various secur tures of data-
bases can ensur at individuals have only cer
information. 

 Secur isks are increasing as more and more databases and DBMS systems are 
mo ta centers r he biggest ri
are ensuring the secur ivacy of the information in the database. Implement-
ing data governance policies and procedures tha ta management require-
ments can ensure safe and secure cloud computing.   

  DRIVING WEBSITES WITH DATA 

 Websites ch mation they request. 
Consider, for example, an automobile dealer. The dealer would create a database con-
taining data elements for each car it has available for sale including make, model, color, 
year, miles per gallon, a photograph, and so on. Website visitors might click on Porsche 
and then enter their specific requests such as price range or year made. O
hits “go” the website automatically pro equested informa-

ust create, update, and delete automobile information as the inven-
tory changes. 

 A    data-driven website    is an interactive website kept constan ted and relevant 
tabase. Data-driven capabilities are especially 

useful when a firm needs to offer large amounts of information, products, or services. 
V ied under an avalanche 
of informa ching a website. A data-driven website can help limit the 
amount of information displayed to customers based on unique search requirements. 
Companies even use data-driven websites to make informa ternal data-
bases available to customers and business partners. 

 There are a number of advantages to us eb to access company databases. 
First, Web browsers are m an dir tabase using a 
custom-query tool. Second, the Web interface requires few or no ch tabase 
model. Finally, it costs less to add a Web interface in front of a DBMS than to redesign 
and rebuild the system to support changes. Additional data-driven website advantages 
include:

    ■  Easy to manage content:  Website owners can make changes w elying on MIS 
professionals; users can update data-dr aining.  

   ■  Easy to store large amounts of data:  Data-driven websites can keep large volumes 
of information organized. Website owners can use templates to implement changes 
for layouts, na a ucture. This improves website r

formance.  

   ■  Easy to eliminate human errors:  Data-dr ap data-entry errors, elimi-
nating inconsistencies while ensuring all informa tered corre    

  LO 6.4:   Explain the business 

benefits of a data-driven website.  
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 Zappos credits its success as an online shoe retailer to its vast invent

3 million products available thr amic data-driven website. The company 

built its data-driven website catering to a specific niche market: consumers who were 

tired of finding tha -desired items were always out of stock at traditional retail-

ers. Zappos , scalable, and secure database helped it rank as the most-

available Internet retailer.  Figure 6.7  displays Zappos data-dr ating a 

tabase and re mation that satisfies the user’s request. 7      

 BUSINESS DRIVEN ETHICS AND SECURITY 
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 FIGURE 6.7 

 Zappos.com—A Data-Driven 

Website 

Source: © 2011 Zappos.com, Inc. and 

its affiliates. Reprinted with permission.
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 Companies can g wledge b ta accessed and 
analyzed from their website.  Figure  6.8  displays how running queries or using ana-

, such as a PivotTable, on the database that is attached to the website can 
offer insight in , such as items browsed, frequent requests, items bought 
together, and so on.        

 FIGURE 6.8 

 BI in a Data-Driven Website 

  section 6.2   BUSINESS INTELLIGENCE 

   L E A R N I N G  O U T C O M E S 

  6.5 Define a data warehouse, and provide a few reasons it can make a manager more effective. 

  6.6 Explain ETL and the role of a data mart in business. 

  6.7 Define data mining, and explain the three common forms for mining structured and unstructured data. 

  6.8 Identify the advantages of using business intelligence to support managerial decision making.   

   THE BUSINESS BENEFITS OF DATA WAREHOUSING 

 I anizations began to need more timely information about their busi-
ness, they found that traditional management information systems were too cumber-
some to pro elevant informa tly and efficiently. M e 
in the form of operational databases that were designed for specific business functions, 
such as accounting, order entry, customer service, and sales, and were not appropriate 
for business analysis for the follo easons:

    ■  Inconsistent data definitions:  Every department had its own method for recording 
da are information, data did not match and users did not get 

eally needed.  

  LO 6.5:   Define a data warehouse, 

and provide a few reasons why it 
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   ■  Lack of data standards:  Managers need to perform cross-functional analysis using 
data from all departments, which differ anular , formats, and levels.  

   ■  Poor data quality:  The data, if available, were often incorrect or incomplete. 
Therefore, users could not rely on the data to make decisions.  

   ■  Inadequate data us ss:  Users could not get the da at was 
collected was not always useful for intended purposes.  

   ■  Ineffective direct data access:  Most data stored in operational databases did 
not allow users direct access; users had to wait to ha ies or questions 
answered by MIS professionals who could code SQL. Users want and need answers 
in a timely fashion and waiting for MIS professionals to respond to queries 
frequen w of oppor    

 During the latter half of the 20th centur ational data-
bases increased. M ith informa ttered 
across m en eadsheets, databases, and 
even word pr ma-
tion from multiple sources. Completing reporting requests across operational systems 
could take days or weeks using antiquated repor at were ineffective for run-
ning a business. Fr ta warehouse was born as a place where relevant 
information could be stored and accessed for m ategic queries and reports. 

 A    data ware e    is a logical collection of information, gathered from many different 
opera al databases, that supports business an
tasks. The prim ta warehouse is to combine information, mor
cally, strategic informa oughout an organization into a single repository in such a 
way that the people who need that information can make decisions and undertake busi-
ness analysis. A key idea w ta warehousing is to collect information from multiple 
systems in a common loca a ws opera-
tional databases to run where they are most efficien , while pro
a common location using a familiar forma ategic or enterprisewide reporting 
information. 

 Data warehouses go even a step fur y standardizing information. Gender, for 
instance can be referred to in many ways (Male, Female, M/F, 1/0), but it should be 
standardized on a data warehouse with one common way of referring to each data ele-
ment that stores gender (M/F). Standardizing of data elements allows for greater accu-
racy, completeness, and consistency as well as incr ma
in m ategic business decisions. The data ware at 
enables business users anagers, to be more effective in many ways, including:

    ■ Developing customer pr .  

   ■ Iden product opportunities.  

   ■ Improving business operations.  

   ■ Iden ancial issues.  

   ■ Analyzing trends.  

   ■ Understanding competitors.  

   ■ Understanding product performance.     

  PERFORMING BUSINESS ANALYSIS 
WITH DATA MARTS 

 Businesses collect a tremendous amount of transactional informa
routine operations. Marketing, sales, and other departments would like to analyze these 
data to understand their opera tabases store the details of all trans-
actions (for instance, the sale of a product) and events (hiring a new employee), data 
warehouses store that same information but in an aggregated form more suited to sup-
porting decision-making tasks. Aggregation, in this instance, can include totals, counts, 
averages, and the like. 

  LO 6.6:   Explain ETL and the role of a 
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 The data warehouse modeled in  Figure 6.9  compiles information from internal data-
bases (or transactional and operational databases) and external da ough 
extr ansformation, and loading.    Ex ansforma ading 
(ETL)    is a pr at extracts information from internal and external databases, trans-
forms it using a common set of enterpr , and loads it into a data warehouse. 
The data warehouse then sends portions (or subsets) of the information to data marts. 
A    data mart    contains a subset of data warehouse informa
data warehouses and data marts, think of data warehouses as having a more organiza-
tional focus and data marts as ha al focus.  Figure 6.9  provides an illustra-
tion of a data warehouse and its relationship to internal and external databases, ETL, 
and data marts.     

  Multidimensional Analysis 

 A rela al database contains information in a ser al tables. In a 
data warehouse and data mart, information contains layers of columns and rows. For 
this reason, most data warehouses and data marts are m al databases. 
A dimension is a particular a ibute of information. Each layer in a data warehouse or 
data mart represents information accor al dimension. A    cube    is the 
common ter epresentation of multidimensional informa Figure  6.10  
displays a cube (cube a) that represents store information (the layers), product informa-

ows), and promotion information (the columns).     
 After creating a cube of information, users can begin to slice-and-dice the cube to 

drill down into the information. The second cube (cube b) in  Figure  6.10  displays a 
slice representing promotion II information for all products at all stores. The third cube 
(cube c) in  Fi e 6.10  displays only information for promotion III, product B, at store 2. 
By using multidimensional analysis, users can analyze information in a number of ways 

 FIGURE 6.9 

 Data Warehouse Model 
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and with any number of dimensions. Users might want to add dimensions of informa-
tion to a current analysis including product ca egion, and even forecasted versus 
actual weather. The true value of a data ware ovide m
sional analysis that allows users to gain insights in mation. 

 Data warehouses and data marts are ideal for off ainst 
a database. For example tabase to obtain an average of sales for Product 
B at Store 2 while Promotion III is under way might create a considerable processing 
burden for a database, increasing the time it takes another person to enter a new sale 
in tabase. If an organization performs numerous queries against a data-
base (or multiple databases), aggregating that informa to a data warehouse will be 
beneficial.  

  Information Cleansing or Scrubbing 

 Main mation in a data warehouse or data mart is extremely impor-
tant. To incr anizational informa us the effectiveness 
of decision m ust formulate a stra mation clean. 
   Informa cle   or    scrubbing    is a pr at weeds out and fixes or discards 
inconsistent, incorrect, or incomplete information. 

 Sp at use sophisticated procedures to analyze, stan-
dardize, correct, match, and consolidate data warehouse informa
important because data ware tain information from several different 
databases, some of which can be external to the organization. In a data warehouse, 
informa ing the ETL process and ag ma-
tion is in the data warehouse. Companies can choose informa e 
from several different vendors including Oracle, SAS, Ascential S e, and Group 1 
S e. Ideally, scrubbed information is accurate and consistent. 

 Lo t customer information highlights why information cleansing is neces-
ustomer informa al operational systems. In each system, all the 

details could change—fr tact information—depending on the 
business pr forming (see  Figure 6.11 ).     

  Figure 6.12  displays a customer name entered differently in multiple operational sys-
tems. Information cleansing allows an organiza

ta warehouse.  Fi e 6.13  display at occur during informa-
tion cleansing.         

 Ac fect information is almost impossible. The more complete and accu-
rate a company wants its information to be, the more it costs (see  Fi e 6.14 ). Compa-
nies ma ade accuracy for completeness. Accurate information is correct, while 

 FIGURE 6.10 

 A Cube of Information 

for Performing a 

Multidimensional Analysis 

on Three Stores for 

Five Products and Four 

Promotions 
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complete information has no blanks. A birth date of 2/31/10 is an example of com-
plete but inaccurate information (Febr ess containing 
Denver, Colorado, without a zip code is an example of accurate information that is 
incomplete. Many firms complete    data audits    to determine the accuracy and 
completeness of its data. Most organizations determine a percentage of accuracy 
and completeness high enough to make good decisions at a reasonable cost, such as 85 
percent accurate and 65 percent complete.       

 FIGURE 6.11 

 Contact Information in 

Operational Systems 

 FIGURE 6.12 

 Standardizing a Customer 

Name in Operational Systems 

PB0092 Pat Burton

10772FA Patti Burten

000980 Burton, Tricia

000466 Burton, Patricia

10004 Patricia Burton
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 FIGURE 6.13 

 Information Cleansing 

Activities 

 FIGURE 6.14 

 The Cost of Accurate and 

Complete Information 

  UNCOVERING TRENDS AND PATTERNS 
WITH DATA MINING 

 Companies are collecting more data than ever. Historically, data were housed function-
ally in systems that were un , such as customer ser ance, 
and human resources.    Data mining   ocess of analyzing da act informa-
tion not offered by the raw data alone. Data mining can also begin at a summ -
ma coarse granular ogr ough increasing levels of detail (drilling 
dow everse (drilling up). Companies use data-mining techniques to compile 
a complete picture of their opera , all w w
trends and improve forecasts. Consider Best Buy, which used data-mining tools to iden-

at 7 percent of its customers accounted for 43 percent of its sales, so the company 
reorganized its stores to accommoda . 8  

  LO 6.7:   Define data mining, and 

explain the three common forms for 

mining structured and unstructured 

data.  
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CUST ID First Name Last Name Address City State Zip Phone

Last Order 

Date

233620 Christopher Lee 12421 W Olympic Blvd Los Angeles CA 75080-1100 (972)680-7848 4/18/2010

233621 Bruce Brandwen 268 W 44th St New York PA 10036-3906 (212)471-6077 5/3/2010

233622 Glr Johnson 4100 E Dry Creek Rd Littleton CO 80122-3729 (303)712-5461 5/6/2010

233623 Dave Owens 466 Commerce Rd Staunton VA 24401-4432 (540)851-0362 3/19/2010

233624 John Coulbourn 124 Action St Maynard MA 1754 (978)987-0100 4/24/2010

233629 Dan Gagliardo 2875 Union Rd Cheektowaga NY 14227-1461 (716)558-8191 5/4/2010

23362 Damanceee Allen 1633 Broadway New York NY 10019-6708 (212)708-1576

233630 Michael Peretz 235 E 45th St New York NY 10017-3305 (212)210-1340 4/30/2010

233631 Jody Veeder 440 Science Dr Madison WI 53711-1064 (608)238-9690 

X227

3/27/2010

233632 Michael Kehrer 3015 SSE Loop 323 Tyler TX 75701 (903)579-3229 4/28/2010

233633 Erin Yoon 3500 Carillon Pt Kirkland WA 98033-7354 (425)897-7221 3/25/2010

233634 Madeline Shefferly 4100 E Dry Creek Rd Littleton CO 80122-3729 (303)486-3949 3/33/2010

233635 Steven Conduit 1332 Enterprise Dr West Chester PA 19380-5970 (610)692-5900 4/27/2010

233636 Joseph Kovach 1332 Enterprise Dr West Chester PA 19380-5970 (610)692-5900 4/28/2010

233637 Richard Jordan 1700 N Philadelphia PA 19131-4728 (215)581-6770 3/19/2010

233638 Scott Mikolajczyk 1655 Crofton Blvd Crofton MD 21114-1387 (410)729-8155 4/28/2010

233639 Susan Shragg 1875 Century Park E Los Angeles CA 90067-2501 (310)785-0511 4/29/2010

233640 Rob Ponto 29777 Telegraph Rd Southfield MI 48034-1303 (810)204-4724 5/5/2010

233642 Lauren Butler 1211 Avenue Of The 

Americas

New York NY 10036-8701 (212)852-7494 4/22/2010

233643 Christopher Lee 12421 W Olympic Blvd Los Angeles CA 90064-1022 (310)689-2577 3/25/2010

233644 Michelle Decker 6922 Hollywood Blvd Hollywood CA 90028-6117 (323)817-4655 5/8/2010

233647 Natalia Galeano 1211 Avenue Of 

The Americas

New York NY 10036-8701 (646)728-6911 4/23/2010

233648 Bobbie Orchard 4201 Congress St Charlotte NC 28209-4617 (704)557-2444 5/11/2010

233650 Ben Konfino 1111 Stewart Ave Bethpage NY 11714-3533 (516)803-1406 3/19/2010

233651 Lenee Santana 1050 Techwood Dr NW Atlanta GA 30318-KKRR (404)885-2000 3/22/2010

233652 Lauren Monks 7700 Wisconsin Ave Bethesda MD 20814-3578 (301)771-4772 3/19/2005

233653 Mark Woolley 10950 Washington Blvd Culver City CA 90232-4026 (310)202-2900 4/20/2010
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 To perform data mining, users need data-mining tools.    Data-mining tools    use a 
var tterns and rela mation 
that predict future beha ta mining uncovers trends 
and patterns, which analysts use to build models that, when exposed to new informa-
tion sets, perform a var ma alysis functions. Data-mining tools for data 
warehouses help users uncover business in ta. S eas 
where businesses are using data mining include:

    ■ An tterns to predict future marketing and promotion 
campaigns.  

   ■ B ancial information.  

   ■ Detecting fraud by iden tterns.  

   ■ F  

   ■ Keeping customers from leaving or migrating to competitors.  

   ■ Pr ing employees to ensure success for both the company and the 

 Data mining enables these companies to determine relationships among such inter-
nal factors as price, pr , and external factors such as eco-
nomic indicators aphics. I ables 
companies to determine the impact on sales, customer satisfaction, and corporate prof-
its and to drill down into summ ma al data. W
data mining, a retailer could use point-of-sale records of customer purchases to send 
targeted promotions based on an individual’s purch aphic 
data from comment or warran ds, the retailer could develop products and promo-
tions to appeal to specific customer segments. 

 N ta mining to analyze each customer’s film- ing habits to provide 
recommenda atch, its mo ecommendation 
system. Using Cinematch, N esent customers with a number of additional 
mo t want to watch based on the customer’s current preferences. N ’s 
innovative use of data mining pro petitive advantage in the mo ental 

10  
 Da , 

repor , multidimensional analysis tools, statistical tools, and intelligent agents. 
Data mining approaches decision m en
including:

    ■ Classifica ecords to one of a predefined set of classes.  

   ■ Estimation—deter tinuous variable beha
estimat e value.  

   ■ ouping—determines which things go together.  

   ■ Clustering—segments a heterogeneous population of records into a number of more 
homogeneous subgroups.    

 Data mining occurs on    s red data    that are already in a database or a 
spreadsheet.    U red data   tion and can include text 
documents, PDFs, voice messages, emails, and so on.    Text mining    an uc-
tured da ends and patterns in words and sentences. Text mining a firm’s 
customer support email might iden vice representative is best 
able to handle the question, allowing the system to forward it to the right person.    Web 
mining    an uctured data associat
beha aviga ee common forms for mining structured and 
unstructured data are:

    ■ Cluster analysis  

   ■ Association detection  

   ■ Statistical analysis.    
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  Cluster Analysis 

    Cluster   is a technique used to divide information sets into mutually exclu-
sive groups such that the members of each group are as close together as possible 
to one another and the different groups are as far apart as possible. Cluster analysis 
segments customer information to help organizations iden ith simi-
lar beha al traits, such as clusters of best customers or onetime customers. Clus-
ter analysis also has the ability to uncover naturally occurring patterns in information 
(see  Figure 6.15 ).     

 A great example of using cluster analysis in business is to create target-marketing 
strategies based on zip codes. Evaluating customer segments by zip code allows a busi-
ness to assign a level of importance to each segment. Zip codes offer valuable insight 

 BUSINESS DRIVEN DISCUSSION 
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 FIGURE 6.15 

 Example of Cluster Analysis 
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into such things as income levels, demographics , and spending habits. W
target marketing, a business can decrease its costs while increasing the success rate of 
the marketing campaign.  

  Association Detection 

    Association dete   reveals the rela iables along with the nature 
and frequenc elationships. Many people refer to association detection algo-
rithms as associa ule generators beca eate rules to determine the like-
lihood of events occurring together at a particular time or following each other in a 
logical progression. Percentages usually r ts; for example, 
“55 percen , events A and B occurred together,” or “80 percent of the time 
that items A and B occurred together, they were followed b ee days.” 

 O ms of association detection analysis is market basket 
analysis.    Market basket analysis    analyzes such items as websites and checkout scanner 
information to detect customers a edict future behavior by iden-

’ choices of products and ser Figure  6.16 ). 
Market basket analysis is frequently used to develop marketing campaigns for cross-
selling products and ser ance ance) and for 
inventory control, shelf-product placement, and other retail and marketing applications.      

  Statistical Analysis 

    Sta analysis    perfor mation correlations, distributions, 
calcula , and variance analysis. Data-mining tools offer knowledge workers a wide 
range of powerful statistical capabilities so the tistical 
models, examine the models e and contrast the 
various models to determine the best one for a particular business issue. 

 Fore m of statistical analysis.    Time-series informa   is time-
stamped information collected at a particular frequency. Formally defined,    forecasts    
are predictions based on time-series information. E series information 
include We , sales per month, and calls per day. Forecasting data-mining 
tools allow users to manipulat ies for for . 

 vering trends and seasonal varia ansactional informa
a time-series forecast to change the tr al information by units of time, such as 
transfor mation into monthly or seasonal information or hourly infor-
mation into daily information. Companies base production, investment
decisions on a host of economic and market indicat anner. Forecasting mod-
els allow organizations to consider all sorts of variables when making decisions.   

 FIGURE 6.16 

 Market Basket Analysis 
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  SUPPORTING DECISIONS WITH BUSINESS 
INTELLIGENCE 

 Many organizations toda
etitors, because the enormous volume of 

organizational data is in tment. Organization data 
include far mor uctured data elements in a database; the set of data also 
includes unstructured data such as voice mail, customer phone calls, text messages, 

umerous new forms of data om Twitter. 

  The Problem: Data Rich, Information Poor 

 ario would be as follows: As a business manager on his way to 
t re ical customer data, he realizes that the client’s order-

ing volume has substantially decreased. As he drills do to the data, he notices the 
client had a suppor ar product. H t team 

ma at a replacemen t 
can be shipped in 24 hours. I a t has visited the website 
and requested information on a new product line. Ar mation, the 
business manager is prepared for a pr t. He now under-

t’s needs and issues, and he can address new sales oppor
confidence. 

 For many companies the above example is simply a pipe dream. At ather 
all of the client information would actually take hours or even days to compile. W
so much data available, it is surprisingly hard for managers to get information, such as 
inventory levels, past or . Managers send their information 
requests to the MIS department where a dedicated person compiles the various reports. 
In some situations, responses can take days, by which time the information may be out-
dated and opportunities lost. Many organiza
being data rich and information poor. Even in today’s electronic world, managers strug-
gle w allenge of turning their business data into business intelligence.  

  The Solution: Business Intelligence 

 Employee decisions are numer o mation, 
offering new products, and supporting frustrated customers. Employees can base their 
decisions on data, experience wledge and preferably a combina ee. 
Business intelligence can pro ana ake better decisions. 
A few examples of how different industries use business intelligence include:

    ■  rlines:  Analyze popular vacation locations w ren .  

   ■    Understand customer credit card usage and nonpayment rates.  

   ■  He   Compar aphics of patien itical illnesses.  

   ■  Insurance:  Predict claim amounts and medical coverage costs.  

   ■  Law enforcement:  Track crime patterns, locations, and criminal beha .  

   ■  M keting:  Analyze customer demographics.  

   ■    Predict sales, inventory levels ibution.  

   ■  Technolo :  Predict hardware failures.    

  Figure 6.17  displays how organizations using B use to many issues and 
problems simply by y?” The process starts by analyzing a report such as sales 
amounts by quarter. Managers will drill down into the repor y sales are 
up or why sales are down. Once they understand why a certain location or product is 
experiencing an increase in sales, they can share the information in an effort to raise 
enterprisewide sales. O use for a decrease in sales

esolve the issue. Here are a few examples of how managers can 
use BI to answer tough business questions:

    ■  ss been?  Histor tant variables for 
determining trends and patterns.  

  LO 6.8:   Identify the advantages 

of using business intelligence 

making.  
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   ■   
mana e they grow out of control.  

   ■  ss going?  Setting strategic direction is critical for planning and 
crea solid business strategies.        

 at is my worst-selling 
product—and you might get as many answers as you have employees. Databases, data 
warehouses, and data marts can pro gle sour usted” data that can answer 
questions about customers, products, suppliers, pr ances, fraud, and even 
employees. They can also alert managers to inconsistencies or help deter use 
and effects of enterprisewide business decisions om 

ts provided by business intelligence and you, as a business student, will 
om understanding how MIS can help you make intelligent decisions.      

 FIGURE 6.17 

 How BI Can Answer Tough 

Customer Questions 
AnswerQuestion

 BUSINESS DRIVEN INNOVATION 
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   Learning Outcome 6.1:  

information. 

 Information is data converted into a meaningful and useful context. Information can tell an 

organization how its current operations are performing and help it estimate and strategize 

about how future operations might perform. It is important to understand the different levels, 

formats, and granularities of information along with the four primary traits that help deter-

mine the value of information, which include (1) information type: transactional and analytical; 

(2) information timeliness; (3) information quality; (4) information governance.  

   Learning Outcome 6.2:  Describe a database, a database management system, and the 

relational database model. 

 A database maintains information about various types of objects (inventory), events (trans-

actions), people (employees), and places (warehouses). A database management system 

(DBMS) creates, reads, updates, and deletes data in a database while controlling access and 

security. A DBMS provides methodologies for creating, updating, storing, and retrieving data 

in a database. In addition, a DBMS provides facilities for controlling data access and secu-

rity, allowing data sharing, and enforcing data integrity. The relational database model allows 

users to create, read, update, and delete data in a relational database.  

   Learning Outcome 6.3:  Identify the business advantages of a relational database. 

 Many business managers are familiar with Excel and other spreadsheet programs they 

can use to store business data. Although spreadsheets are excellent for supporting some 

data analysis, they offer limited functionality in terms of security, accessibility, and flexibil-

ity and can rarely scale to support business growth. From a business perspective, relational 

databases offer many advantages over using a text document or a spreadsheet, including 

increased flexibility, increased scalability and performance, reduced information redundancy, 

increased information integrity (quality), and increased information security.  

   Learning Outcome 6.4:  Explain the business benefits of a data-driven website. 

 A data-driven website is an interactive website kept constantly updated and relevant to the 

needs of its customers using a database. Data-driven capabilities are especially useful when 

the website offers a great deal of information, products, or services because visitors are 

frequently annoyed if they are buried under an avalanche of information when searching a 

website. Many companies use the Web to make some of the information in their internal data-

bases available to customers and business partners.  

   Learning Outcome 6.5:  Define a data warehouse, and provide a few reasons it can make 

 A data warehouse is a logical collection of information, gathered from many different opera-

tional databases, that supports business analysis and decision making. The primary value of a 

data warehouse is to combine information, more specifically, strategic information, through-

out an organization into a single repository in such a way that the people who need that infor-

mation can make decisions and undertake business analysis.  

   Learning Outcome 6.6:  

 Extraction, transformation, and loading (ETL) is a process that extracts information from 

internal and external databases, transforms it using a common set of enterprise definitions, 

and loads it into a data warehouse. The data warehouse then sends portions (or subsets) of 

   L E A R N I N G  O U T C O M E  R E V I E W 



Chapter 6 Data: Business Intelligence230

the information to data marts. A data mart contains a subset of data warehouse information. 

To distinguish between data warehouses and data marts, think of data warehouses as having 

a more organizational focus and data marts as having a functional focus.  

   Learning Outcome 6.7:  Define data mining, and explain the three common forms for 

mining structured and unstructured data. 

 Data mining is the process of analyzing data to extract information not offered by the raw 

data alone. Data mining can also begin at a summary information level (coarse granular-

ity) and progress through increasing levels of detail (drilling down), or the reverse (drilling 

up). Data mining occurs on structured data that are already in a database or a spreadsheet. 

Unstructured data do not exist in a fixed location and can include text documents, PDFs, voice 

messages, emails, and so on. Three common forms for mining structured and unstructured 

data are cluster analysis, association detection, and statistical analysis.  

   Learning Outcome 6.8:  Identify the advantages of using business intelligence to support 

managerial decision making. 

 Many organizations today find it next to impossible to understand their own strengths and 

weaknesses, let alone their biggest competitors, due to enormous volumes of organizational 

data being inaccessible to all but the MIS department. Organization data include far more than 

simple structured data elements in a database; the set of data also includes unstructured data 

such as voice mail, customer phone calls, text messages, video clips, along with numerous 

new forms of data, such as tweets from Twitter. Managers today find themselves in the posi-

tion of being data rich and information poor, and they need to implement business intelligence 

systems to solve this challenge.   

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  List the reasons a business would need consistently updated, enterprisewide 

analytical capabilities.  

   2.  Comprehension:  Describe how Brinker’s is using business intelligence to reduce costs.  

   3.  Application:  Explain how the marketing department at Brinker’s could use a data mart to 

help with the release of a new product.  

   4.  Analysis:  Categorize the five common characteristics of high-quality information and rank 

them in order of importance to Carnival Cruise.  

   5.  Synthesis:  Develop a list of some possible entities and attributes located in a Chili’s restau-

rant database.  

   6.  Evaluate:  Assess how Brinker is using BI to identify trends and change associated busi-

ness processes.    

  K E Y  T E R M S 

   Association detection, 226  

  Attribute 212  

  Business-critical integrity 

constraint, 214  

  Cluster analysis, 225  

  Cube, 219  

  Data dictionary, 211  

  Data element (or data field), 210  

  Data governance, 210  

  Data inconsistency, 207  

  Data integrity issues, 207  

  Data mart, 219  

  Data mining, 222  

  Data model, 210  

  Data quality audit, 221  
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    1. How does a database turn data elements into information?  

   2. Why does a business need to be concerned with the quality of its data?  

   3. How can data governance help protect a business from hackers?  

   4. Why would a company care about the timeliness of its data?  

   5. What are the five characteristics common to high-quality information?  

   6. What is data governance and its importance to a company?  

   7. What are the four primary traits that help determine the value of information?  

   8. What is the difference between an entity and an attribute?  

   9. What are the advantages of a relational database?  

   10. What are the advantages of a data-driven website?  

   11. What is a data warehouse and why would a business want to implement one?  

   12. Why would you need to use multidimensional analysis?  

   13. What is the purpose of information cleansing (or scrubbing)?  

   14. Why would a department want a data mart instead of just accessing the entire data 

warehouse?  

   15. Why would a business be data rich, but information poor?    

  Data redundancy, 214  

  Data warehouse, 218  

  Database, 210  

  Database management system 

(DBMS), 210  

  Data-driven website, 215  

  Data-mining tool, 224  

  Entity, 211  

  Extraction, transformation, and 

loading (ETL), 219  

  Forecasts, 226  

  Foreign key, 212  

  Information cleansing or 

scrubbing, 220  

  Information granularity, 205  

  Information integrity, 214  

  Integrity constraint, 214  

  Logical view, 213  

  Market basket analysis, 226  

  Metadata, 211  

  Physical view, 213  

  Primary key, 212  

  Query-by-example (QBE) 

tool, 210  

  Real-time information, 206  

  Real-time system, 206  

  Record, 212  

  Relational database manage-

ment system, 211  

  Relational database model, 211  

  Relational integrity 

constraint, 214  

  Statistical analysis, 226  

  Structured data, 221  

  Structured query language 

(SQL), 210  

  Text mining, 224  

  Time-series information, 226  

  Unstructured data, 224  

  Web mining, 224    

  R E V I E W  Q U E S T I O N S 

 C LO S I N G  C A S E  O N E 

  Data Visualization: Stories for the Information Age 

  At the intersection of art and algorithm, data visualization schematically abstracts informa-

tion to bring about a deeper understanding of the data, wrapping it in an element of awe. 

While the practice of visually representing information is arguably the foundation of all 

design, a newfound fascination with data visualization has been emerging. After  The New 

York Times  and  The Guardian  recently opened their online archives to the public, artists 

rushed to dissect nearly two centuries worth of information, elevating this art form to new 

prominence. 
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 For artists and designers, data visualization is a new frontier of self-expression, powered 

by the proliferation of information and the evolution of available tools. For enterprise, it is a 

platform for displaying products and services in the context of the cultural interaction that sur-

rounds them, reflecting consumers’ increasing demand for corporate transparency. 

 “Looking at something ordinary in a new way makes it extraordinary,” says Aaron Koblin, 

one of the more recent pioneers of the discipline. As technology lead of Google’s Creative Labs 

in San Francisco, he spearheaded the search giant’s Chrome Experiments series designed to 

show off the speed and reliability of the Chrome browser.  

   Forget Pie Charts and Bar Graphs 

  Data visualization has nothing to do with pie charts and bar graphs. And it’s only marginally 

related to “infographics,” information design that tends to be about objectivity and clarifica-

tion. Such representations simply offer another iteration of the data—restating it visually and 

making it easier to digest. Data visualization, on the other hand, is an interpretation, a different 

way to look at and think about data that often exposes complex patterns or correlations. 

 Data visualization is a way to make sense of the ever-increasing stream of information with 

which we’re bombarded and provides a creative antidote to the analysis paralysis that can 

result from the burden of processing such a large volume of information. “It’s not about clarify-

ing data,” says Koblin. “It’s about contextualizing it.” 

 Today algorithmically inspired artists are reimagining the art-science continuum through 

work that frames the left-brain analysis of data in a right-brain creative story. Some use data 

visualization as a bridge between alienating information and its emotional impact—see Chris 

Jordan’s portraits of global mass culture. Others take a more technological angle and focus 

on cultural utility—the Zoetrope project offers a temporal and historical visualization of the 

ephemeral Web. Still others are pure artistic indulgence—like Koblin’s own Flight Patterns 

project, a visualization of air traffic over North America.   

  How Business Can Benefit 

  There are real implications for business here. Most cell phone providers, for instance, offer a 

statement of a user’s monthly activity. Most often it’s an overwhelming table of various numer-

ical measures of how much you talked, when, with whom, and how much it cost. A visual 

representation of this data might help certain patterns emerge, revealing calling habits and 

perhaps helping users save money. 

 Companies can also use data visualization to gain new insight into consumer behavior. By 

observing and understanding what people do with the data—what they find useful and what 

they dismiss as worthless—executives can make the valuable distinction between what con-

sumers say versus what they do. Even now, this can be a tricky call to make from behind the 

two-way mirror of a traditional qualitative research setting. 

 It’s essential to understand the importance of creative vision along with the technical mas-

tery of software. Data visualization isn’t about using all the data available, but about deciding 

which patterns and elements to focus on, building a narrative, and telling the story of the raw 

data in a different, compelling way. 

 Ultimately, data visualization is more than complex software or the prettying up of spread-

sheets. It’s not innovation for the sake of innovation. It’s about the most ancient of social ritu-

als: storytelling. It’s about telling the story locked in the data differently, more engagingly, in a 

way that draws us in, makes our eyes open a little wider and our jaw drop ever so slightly. And 

as we process it, it can sometimes change our perspective altogether.13  

   Questions 

    1. Identify the effects poor information might have on a data visualization project.  

   2. How does data visualization use database technologies?  

   3. How could a business use data visualization to identify new trends?  
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   4. What is the correlation between data mining and data visualization?  

   5. Is data visualization a form of business intelligence? Why or why not?  

   6. What security issues are associated with data visualization?  

   7. What might happen to a data visualization project if it failed to cleanse or scrub its data?        

 C LO S I N G  C A S E  T W O 

  Zillow 

  Zillow.com is an online Web-based real estate site helping homeowners, buyers, sellers, 

renters, real estate agents, mortgage professionals, property owners, and property managers 

find and share information about real estate and mortgages. Zillow allows users to access, 

anonymously and free of charge, the kinds of tools and information previously reserved for 

real estate professionals. Zillow’s databases cover more than 90 million homes, which repre-

sents 95 percent of the homes in the United States. Adding to the sheer size of its databases, 

Zillow recalculates home valuations for each property every day, so they can provide histori-

cal graphs on home valuations over time. In some areas, Zillow is able to display 10 years of 

valuation history, a value-added benefit for many of its customers. This collection of data rep-

resents an operational data warehouse for anyone visiting the website. 

 As soon as Zillow launched its website, it immediately generated a massive amount of traf-

fic. As the company expanded its services, the founders knew the key to its success would 

be the site’s ability to quickly process and manage massive amounts of data, in real time. The 

company identified a need for accessible, scalable, reliable, secure databases that would 

enable it to continue to increase the capacity of its infrastructure indefinitely without sacrific-

ing performance. Zillow’s traffic continues to grow despite the weakening real estate market; 

the company is experiencing annual traffic growth of 30 percent and about a third of all U.S. 

mortgage professionals visit the site in a given month.  

   Data Mining and Business Intelligence 

  Zestimate values on Zillow use data-mining features for spotting trends across property valu-

ations. Data mining also allows the company to see how accurate Zestimate values are over 

time. Zillow has also built the industry’s first search by monthly payment, allowing users to 

find homes that are for sale and rent based on a monthly payment they can afford. Along with 

the monthly payment search, users can also enter search criteria such as the number of bed-

rooms or bathrooms. 

 Zillow also launched a new service aimed at changing the way Americans shop for 

mortgages. Borrowers can use Zillow’s new Mortgage Marketplace to get custom loan 

quotes from lenders without having to give their names, addresses, phone numbers, or 

Social Security numbers, or field unwanted telephone calls from brokers competing for 

their business. Borrowers reveal their identities only after contacting the lender of their 

choice. The company is entering a field of established mortgage sites such as LendingTree

.com and Experian Group’s Lowermybills.com, which charge mortgage companies for bor-

rower information. Zillow, which has an advertising model, says it does not plan to charge 

for leads. 

 For mortgage companies, the anonymous leads come free; they can make a bid based on 

information provided by the borrower, such as salary, assets, credit score, and the type of 

loan. Lenders can browse borrower requests and see competing quotes from other brokers 

before making a bid. 14   
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   Questions 

    1. List the reasons Zillow would need to use a database to run its business.  

   2. Describe how Zillow uses business intelligence to create a unique product for its customers.  

   3. How could the marketing department at Zillow use a data mart to help with the release of 

a new product launch?  

   4. Categorize the five common characteristics of high-quality information and rank them in 

order of importance to Zillow.  

   5. Develop a list of some possible entities and attributes of Zillow’s mortgage database.  

   6. Assess how Zillow uses a data-driven website to run its business.        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Information—Business Intelligence or a Diversion from the Truth? 

 President Obama used part of his commencement address at Virginia’s Hampton University 

last year to criticize the flood of incomplete information or downright incorrect information 

that flows in the 24-hour news cycle. The president said, “You’re coming of age in a 24/7 

media environment that bombards us with all kinds of content and exposes us to all kinds 

of arguments, some of which don’t always rank all that high on the truth meter. With iPods 

and iPads and Xboxes and PlayStations—none of which I know how to work—information 

becomes a distraction, a diversion, a form of entertainment, rather than a tool of empow-

erment, rather than the means of emancipation.” 15  

 Do you agree or disagree with President Obama’s statement? Who is responsible for 

verifying the accuracy of online information? What should happen to companies that post 

inaccurate information? What should happen to individuals who post inaccurate informa-

tion? What should you remember when reading or citing sources for online information?  

   2. Illegal Database Access 

 Goldman Sachs has been hit with a $3 million lawsuit by a company that alleges the bro-

kerage firm stole intellectual property from its database that had market intelligence facts. 

The U.S. District Court for the Southern District of New York filed the lawsuit in 2010 claim-

ing Goldman Sachs employees used other people’s access credentials to log into Ipreo’s 

proprietary database, dubbed Bigdough. Offered on a subscription basis, Bigdough pro-

vides detailed information on more than 80,000 contacts within the financial industry. Ipreo 

complained to the court that Goldman Sachs employees illegally accessed Bigdough at 

least 264 times in 2008 and 2009. 16  

 Do you agree or disagree with the lawsuit? Should Goldman Sachs be held responsible 

for rogue employees’ behavior? What types of policies should Goldman Sachs implement 

to ensure this does not occur again?  

   3. Data Storage 

 Information is one of the most important assets of any business. Businesses must ensure 

information accuracy, completeness, consistency, timeliness, and uniqueness. In addition, 

business must have a reliable backup service. In part thanks to cloud computing, there are 

many data hosting services on the Internet. These sites offer storage of information that 

can be accessed from anywhere in the world. 

 These data hosting services include Hosting ( www.hosting.com ), Mozy ( www.mozy

.com ), My Docs Online ( www.mydocsonline.com ), and Box ( www.box.net ). Visit a few of 

these sites along with a several others you find through research. Which sites are free? 

Are there limits to how much you can store? If so, what is the limit? What type of informa-

tion can you store (video, text, photos, etc.)? Can you allow multiple users with different 
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passwords to access your storage area? Are you contractually bound for a certain dura-

tion (annual, etc.)? Are different levels of services provided such as personal, enterprise, 

work group? Does it make good business sense to store business data on the Internet? 

What about personal data?  

   4. Gathering Business Intelligence 

 When considering new business opportunities, you need knowledge about the competi-

tion. One of the things many new business owners fail to do is to gather business intel-

ligence on their competitors, such as how many there are and what differentiates each of 

them. You may find there are too many and that they would be tough competition for you. 

Or, you may find that there are few competitors and the ones who are out there offer very 

little value. 

 Generate a new business idea you could launch on the Internet. Research the Internet to 

find similar business in the area you have chosen. How many sites did you find that are offer-

ing the same products or services you are planning to offer? Did you come across any sites 

from another country that have a unique approach that you did not see on any of the sites 

in your own country? How would you use this information in pursuing your business idea?  

   5. Free Data! 

 The U.S. Bureau of Labor Statistics states that its role is as the “principal fact-finding 

agency for the federal government in the broad field of labor economics and statistics.” 

And the data that the bureau provides via its website are available to anyone, free. This 

can represent a treasure trove of business intelligence and data mining for those who 

take advantage of this resource. Visit the website  www.bls.gov . What type of information 

does the site provide? What information do you find most useful? What sort of informa-

tion concerning employment and wages is available? How is this information categorized? 

How would this type of information be helpful to a business manager? What type of demo-

graphic information is available? How could this benefit a new start-up business? 17   

   6. Explaining Relational Databases 

 You have been hired by Vision, a start-up clothing company. Your manager, Holly 

Henningson, is unfamiliar with databases and their associated business value. Henningson 

has asked you to create a report detailing the basics of databases. She would also like you 

to provide a detailed explanation of relational databases along with their associated busi-

ness advantages.  

   7. Entities and Attributes 

 Martex Inc. is a manufacturer of athletic equipment, and its primary lines of business 

include running, tennis, golf, swimming, basketball, and aerobics equipment. Martex cur-

rently supplies four primary vendors including Sam’s Sports, Total Effort, The Underline, 

and Maximum Workout. Martex wants to build a database to help it organize its products. 

In a group, identify the different types of entities, attributes, keys, and relationships Martex 

will want to consider when designing its relational database.  

   8. Compiling Information 

 You are currently working for the Public Transportation Department of Chatfield. The depart-

ment controls all forms of public transportation, including buses, subways, and trains. Each 

department has about 300 employees and maintains its own accounting, inventory, pur-

chasing, and human resource systems. Generating reports across departments is a difficult 

task and usually involves gathering and correlating the information from the many different 

databases. It typically takes about two weeks to generate the quarterly balance sheets and 

profit and loss statements. Your team has been asked to compile a report recommending 

what the Public Transportation Department of Chatfield can do to alleviate its information 

and system issues. Be sure that your report addresses the various reasons departmental 

reports are presently difficult to obtain as well as how you plan to solve this problem. 18   
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   9. Information Timeliness 

 Information timeliness is a major consideration for all organizations. Organizations need to 

decide the frequency of backups and the frequency of updates to a data warehouse. In a 

team, describe the timeliness requirements for backups and updates to a data warehouse 

for each of the following:

    ■ Weather tracking systems.  

   ■ Car dealership inventories.  

   ■ Vehicle tire sales forecasts.  

   ■ Interest rates.  

   ■ Restaurant inventories.  

   ■ Grocery store inventories.     

   10. Improving Information Quality 

 HangUps Corporation designs and distributes closet organization structures. The com-

pany operates five systems—order entry, sales, inventory management, shipping, and 

billing. The company has severe information quality issues including missing, inaccurate, 

redundant, and incomplete information. The company wants to implement a data ware-

house containing information from the five different systems to help maintain a single cus-

tomer view, drive business decisions, and perform multidimensional analysis. Identify how 

the organization can improve its information quality when it begins designing and building 

its data warehouse.   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

  Project  Focus 

    1. Provide an example of your business data that fits each of the five common characteris-

tics of high-quality information. Explain why each characteristic is important to your busi-

ness data and what might happen if your business data were of low quality. (Be sure to 

identify your business and the name of your company.)  

   2. Identify the different entities and their associated attributes that would be found in your 

potential relational database model for your sales database.  

   3. Identify the benefits of having a data warehouse for your business. What types of data 

marts would you want to extract from you data warehouse to help you run your business 

and make strategic decisions.      

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

   PROJECT I   Mining the Data Warehouse 

 Alana Smith is a senior buyer for a large wholesaler that sells different types of arts and crafts 

to greeting card stores such as Hallmark. Smith’s latest marketing strategy is to send all of 

her customers a new line of handmade picture frames from Russia. All of her information 

supports her decision for the new line. Her analysis predicts that the frames should sell an 
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average of 10 to 15 per store, per day. Smith is excited about the new line and is positive it will 

be a success. 

 One month later Smith learns the frames are selling 50 percent below expectations and 

averaging between five and eight frames sold daily in each store. She decides to access 

the company’s data warehouse information to determine why sales are below expectations. 

Identify several different dimensions of information that Smith will want to analyze to help her 

decide what is causing the problems with the picture frame sales.  

   PROJECT I I   Different Dimensions 

 The focus of data warehousing is to extend the transformation of data into information. Data 

warehouses offer strategic level, external, integrated, and historical information so busi-

nesses can make projections, identify trends, and make key business decisions. The data 

warehouse collects and stores integrated sets of historical information from multiple opera-

tional systems and feeds them to one or more data marts. It may also provide end user access 

to support enterprisewide views of information. 

  Project  Focus 

 You are currently working on a marketing team for a large corporation that sells jewelry 

around the world. Your boss has asked you to look at the following dimensions of data to 

determine which ones you want in your data mart for performing sales and market analysis 

(see  Figure AYK.1 ). As a team, categorize the different dimensions ranking them from 1 to 5, 

with 1 indicating that the dimension offers the highest value and must be in your data mart 

and 5 indicating that the dimension offers the lowest value and does not need to be in your 

data mart.                           
 FIGURE  AYK.1  

Data Warehouse Data

Dimension Value (1–5) Dimension Value (1–5)

Product number Season

Store location Promotion

Customer net worth Payment method

Number of sales personnel Commission policy

Customer eating habits Manufacturer

Store hours Traffic report

Salesperson ID Customer language

Product style Weather

Order date Customer gender

Product quantity Local tax information

Ship date Local cultural demographics

Current interest rate Stock market closing

Product cost Customer religious affiliation

Customer’s political affiliation Reason for purchase

Local market analysis Employee dress code policy

Order time Customer age

Customer spending habits Employee vacation policy

Product price Employee benefits

Exchange rates Current tariff information

Product gross margin
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   PROJECT I I I   Understanding Search 

 Pretend that you are a search engine. Choose a topic to query. It can be anything such as your 

favorite book, movie, band, or sports team. Search your topic on Google, pick three or four 

pages from the results, and print them out. On each printout, find the individual words from 

your query (such as “Boston Red Sox” or “The Godfather”) and use a highlighter to mark each 

word with color. Do that for each of the documents that you print out. Now tape those docu-

ments on a wall, step back a few feet, and review your documents. 

  Project  Focus 

 If you did not know what the rest of a page said and could judge only by the colored words, 

which document do you think would be most relevant? Is there anything that would make a 

document look more relevant? Is it better to have the words be in a large heading or to occur 

several times in a smaller font? Do you prefer it if the words are at the top or the bottom of 

the page? How often do the words need to appear? Come up with two or three things you 

would look for to see if a document matched a query well. This exercise mimics search engine 

processes and should help you understand why a search engine returns certain results over 

others.   

   PROJECT IV   Predicting Netflix 

 Netflix Inc., the largest online movie rental service, provides more than 12 million subscribers 

access to more than 100,000 unique DVD titles along with a growing on-demand library in 

excess of 10,000 choices. Data and information are so important to Netflix that it created The 

Netflix Prize, an open competition for anyone who could improve the data used in prediction 

ratings for films (an increase of 10 percent), based on previous ratings. The winner would 

receive a $1 million prize. 

  Project  Focus 

 The ability to search, analyze, and comprehend information is vital for any organization’s suc-

cess. It certainly was for Netflix, as it was happy to pay anyone $1 million to improve the qual-

ity of its information. In a group explain how Netflix might use databases, data warehouses, 

and data marts to predict customer movie recommendations. Here are a few characteristics 

you might want to analyze to get you started:

    ■ Customer demographics.  

   ■ Movie genre, rating, year, producer, type.  

   ■ Actor information.  

   ■ Internet access.  

   ■ Location for mail pickup.      

   PROJECT V  The Crunch Factory 

 The Crunch Factory is one of the fourth-largest gyms operating in Australia, and each gym 

operates its own system with its own database. Unfortunately, the company failed to develop 

any data-capturing standards and now faces the challenges associated with low-quality 

enterprisewide information. For example, one system has a field to capture email addresses 

while another system does not. Duplicate customer information among the different systems is 

another major issue, and the company continually finds itself sending conflicting or competing 

messages to customers from different gyms. A customer could also have multiple accounts 
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within the company, one representing a membership, another representing additional classes, 

and yet another for a personal trainer. The Crunch Factory has no way to identify that the dif-

ferent customer accounts are actually for the same customer. 

  Project  Focus 

 To remain competitive and be able to generate business intelligence The Crunch Factory 

has to resolve these challenges. The Crunch Factory has just hired you as its data quality 

expert. Your first task is to determine how the company can turn its low-quality information 

into high-quality business intelligence. Create a plan that The Crunch Factory can implement 

that details the following:

    ■ Challenges associated with low-quality information.  

   ■ Benefits associated with high-quality information.  

   ■ Recommendations on how the company can clean up its data.      

   PROJECT VI   Too Much of a Good Thing 

 The Castle, a premium retailer of clothes and accessories, created an enterprisewide data 

warehouse so all its employees could access information for decision making. The Castle 

soon discovered that it is possible to have too much of a good thing. The Castle employees 

found themselves inundated with data and unable to make any decisions, a common occur-

rence called analysis paralysis. When sales representatives queried the data warehouse 

to determine if a certain product in the size, color, and category was available, they would 

get hundreds of results showing everything from production orders to supplier contracts. It 

became easier for the sales representatives to look in the warehouse themselves than to 

check the system. Employees found the data warehouse was simply too big, too complicated, 

and contained too much irrelevant information. 

  Project  Focus 

 The Castle is committed to making its data warehouse system a success and has come to you 

for help. Create a plan that details the value of the data warehouse to the business, how it can 

be easier for all employees to use, along with the potential business benefits the company can 

derive from its data warehouse.   

   PROJECT VI I   Twitter Buzz 

 Technology tools that can predict sales for the coming week, decide when to increase inven-

tory, and determine when additional staff is required are extremely valuable. Twitter is not 

just for tweeting your whereabouts anymore. Twitter and other social-media sites have 

become great tools for gathering business intelligence on customers, including what they 

like, dislike, need, and want. Twitter is easy to use, and businesses can track every single 

time a customer makes a statement about a particular product or service. Good businesses 

turn this valuable information into intelligence spotting trends and patterns in customer 

opinion. 

  Project  Focus 

 Do you agree that a business can use Twitter to gain business intelligence? How many com-

panies do you think are aware of Twitter and exactly how they can use it to gain BI? How do 

you think Twitter uses a data warehouse? How do you think companies store Twitter informa-

tion? How would a company use Twitter in a data mart? How would a company use cubes to 

analyze Twitter data?    
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 If you are looking for Access projects to incorporate into your class, try any of the following 

after reading this chapter.       

Project 

Number

Project 

Name

Project 

Type Plug-In

Focus 

Area

Project 

Level

Skill 

Set

Page 

Number

28 Daily Invoice Access T5, T6, T7, T8 Business 

Analysis

Introductory Entities, 

Relationships, 

and Databases

AYK.17

29 Billing Data Access T5, T6, T7, T8 Business 

Intelligence

Introductory Entities, 

Relationships, 

and Databases

AYK.19

30 Inventory Data Access T5, T6, T7, T8 SCM Intermediate Entities, 

Relationships, 

and Databases

AYK.20

31 Call Center Access T5, T6, T7, T8 CRM Intermediate Entities, 

Relationships, 

and Databases

AYK.21

32 Sales Pipeline Access T5, T6, T7, T8 Business 

Intelligence

Advanced Entities, 

Relationships, 

and Databases

AYK.23

33 Online 

Classified Ads

Access T5, T6, T7, T8 Ecommerce Advanced Entities, 

Relationships, 

and Databases

AYK.23

  AY K  A P P L I C AT I O N  P R O J E C T S 
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   section 7.1    CONNECTIVITY: THE BUSINESS VALUE OF 

A NETWORKED WORLD 

   L E A R N I N G  O U T C O M E S 

  7.1 Explain the five different networking elements creating a connected world. 

  7.2 Identify the benefits of a connected world. 

  7.3 Identify the challenges of a connected world.   

   OVERVIEW OF A CONNECTED WORLD 

 ks are continuously operating all over the globe supporting our 
24/7/365 always on and alway . You are probably using several dif-
feren ks right now w ealizing it. You might be using a school’s net-
work to communicat k to communicate with friends, and 

k to watch TV or listen to the radio. N ks enable telecommunications 
ange of information (voice, text, data, audio, video). The telecommunication 

industry has morphed from a government-regulated monopoly to a deregulated market 
where many suppliers ferociously compete. Competing telecommunication companies 
offer local and global telephony ser , satellite ser , mobile radio

, and Internet access (all of which are detailed in this chapter). 
Businesses ever e are incr ks to communicate and collaborate 
with customers, partners, suppliers, and employees. As a manager any 
different communication alternatives, and the focus of this chapter is to pro ith 
an initial understanding of the differen ts you will someday need to 
select (see  Fi e 7.1 ). A detailed technical over unica-
tions can be found in Appendix B.     

  Network Categories 

 The gener k is to allow multiple devices to communicate a
tantly, to reduce the cost of connecting. How a par-

ticular network achieves these goals depends in part on how it is physically constructed 
and connected. N ks are categorized based on geographic span: local area net-
works, wide ar ks, and metropolitan ar ks. Today’ ks 
include a combination of all three. 

 A    local area ne    connects a group of computers in close pro
. LANs allow sharing of files, printers, games, and 

other resources. A LAN also often connects to other LANs, and to wide ar ks. 
A    wide area network (WAN)    spans a large geographic area such as a state, pro , or 
country. Perh nternet. WANs are essential for car
the day-to-day activities of many companies and government organizations, allo

  LO 7.1:   

connected world.  

 FIGURE 7.1 

 Networking Elements 

Creating a Connected World 
Access

Technologies
ProvidersCategories

ConvergenceProtocols
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them to transmit and receive informa yees, customers, suppli-
ers, business par , and other organizations across cities, regions, and countries and 
around the world. 

 WAN ultiple sm ks, such as local ar ks or met-
ropolitan area networks. A    me olitan area network (MAN)    is a large computer net-
wor ost colleges, universities at span 
a campus use an infr ucture supported by a MAN.  Figure 7.2  sho elationships 
and a few differ AN, WAN, and MAN. A cloud im epresents 
the In k environment.     

 ANs, WANs, and MANs all provide users with an accessible and reliable net-
work infrastructure, they differ in many dimensions tant are cost 
and performance. I
room or building, but much more difficult if they are in different states or even countries. 

t a W ys more or gets less 
performance, or both.  

  Network Providers 

 The largest and most importan k nternet has evolved into a global informa-
tion superhighwa k made up of millions of smaller networks, 
each w ate independently of, or in harmony w . Keep-
ing the Internet operational is no simple task. No one o uns it, but it does have 

 FIGURE 7.2 

 Network Categories: LAN, 

WAN, and MAN 
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an org nternet is a hierarchical structure linking different 
o , LANs, WANs s supply all 

the interconnections. A archy are    na ervice providers (NSPs),    
private companies that own and maintain the worldwide backbone that supports the 
Internet. These include Sprint, Verizon, MCI (pr UNet/WorldCom), AT&T, 
NTT, Level3, Qwest, and Cable & Wireless Worldwide.    Ne ss points (NAPs)    
are tr ange poin outing hierarch nternet that connects NSPs. 

ave regional or national coverage and connect to only a few NSPs. Thus, 
to reach a large portion of the global Internet, a NAP needs to route tr ough one of 
the NSPs to which it is connected. 2  

 One step dow archy is the regional service provider.    Regional service 
providers (RSPs)    offer Internet ser y connecting to NSPs, but they also can connect 
dir nternet ser oviders (ISPs), recall 
from Ch at an ISP pro nternet for a monthly fee. ISPs vary 

o v ates. ISPs link to RSPs and, if they are geo-
graphically close s. Some also connect dir s, thereby sidestepping 
the hierarchy. I s to connect to the Internet, and 
large companies tend to connect dir . Major ISPs in the United States 
include AOL, AT&T, Comcast, Earthlink, and NetZero. The fur archy, the 

eater the bandw . The backbone sho Figure 7.3  
is grea ates the concept that basic global inter e 
provided by the NSPs, RSPs and ISPs. 3       

  Network Access Technologies 

 Perform ate goal of any computer, computer system k. Perfor-
mance is dir ela k’s speed of data tr andle 
tr k that does not offer adequate perform
the job done for those who rely on it. L ks can be upgraded and expanded 
if performance is inadequate. 

 We measur k performance in terms of    bandwidth,    the m imum amount of 
da at can pass from one poin . B
water traveling through a hose. If the hose is large, wa

 FIGURE 7.3 

 Internet Topology 
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Data differs fr at it must travel great distances, especially on a WAN, and 
not all ar k ha k essentially has many 
differen , which will restr w of 
data when one is smaller than the others. Therefore ansmission of a net-
work is determined by the speed of its sm . 

 A    bit    (short for binar allest element of data and has a value of either 
0 or 1. B ed in terms of    bit rate    (or    data rate   ), the number of bits 
transferred or received per unit of time.  Figure 7.4  represen ms 
of bit rates.                 

 A    modem   at enables a computer to transmit and receive data. A connec-
tion w aditional telephone line and a modem, which most residential users had in 
the 1990s, is called dial-up access. Today, many users in underdeveloped coun ies and 
in rural areas in developed countries still use dial-up. It h awbacks. First, it is 
slow, pro aximum ra . (A , it takes eight minutes to down-
load a three-minute song and more than a day to dow .) Second, 
dial-up modem access ties up the telephone line so the user cannot receive and make 
phone calls while online. The good news is this is not as big an issue as it once was as 
many people have cell phones and no longer require using the telephone line for m
phone calls. 4  

 O ide
replaced by broadband.    Broadband    is a high-speed Internet connection that is always 
connected. High-speed in this case refers to any bandwidth grea an 2 Mbps. Not 
long ago, broadband speeds were available only at a premium price to support large 
companies ks. Today, inexpensive access is available for home use 
and small companies. 

 The two most prevalen oadband access are digital subscriber line and 
cable connection.    D criber line (DSL)    allows high-speed digital data trans-
mission over standard telephone lines nternet access 
from the same company that pro ed local telephone access, such as AT&T 
or Qwest. Thus, a customer’s telephone provider is also its ISP, and the telephone line 
carries both data and telephone signals using a DSL modem. 

 DSL has two major advantages over dial-up. First, it can transmit and receive data 
much faster—in the 1 to 2 Mbps range for do bps for 
uploading. (Most high-speed connections are designed to download faster than they 
upload, because most users download mor eb pages—than 
they upload.) The second major advantage is that because they have an “always on” 
connection to their ISP, users can sim  
Internet. 5  

 ake use of local telephone infr ucture,    Internet   cable 
connections    pro n s infrastructure 
and a special cable modem. Unlike DSL, cable is a shared ser , which means every-
one in a certain radius, such as a neighborhood, shar vailable bandw . There-
fore, if several users are simultaneously do ansfer rate 
for each will be significan wer than if only one person were doing so. On average, the 
av ange fr bps for downloading, 

6  
 In rural areas where neither DSL nor cable is available, a satellite link can connect 

to the Internet at speeds of more than 1 Mbps. Satellite technologies are discussed in 
Section 7.2. 

Bandwidth Abbreviation Bits per Second (bps) Example

Kilobits Kbps 1 Kbps = 1,000 bps Traditional modem = 56 Kbps

Megabits Mbps 1 Mbps = 1,000 Kbps Traditional Ethernet = 10 Mbps

Fast Ethernet = 100 Mbps

Gigabits Gbps 1 Gbps = 1,000 Mbps Gigabit Ethernet = 1,000 Mbps

 FIGURE 7.4 

 Bandwidth Speeds 
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 Another alterna dicated communications lines leased from 
AT&T or another provider. The most common are    T1 lines,   ta connection able 
to transmit a digital signal at 1.544 Mpbs. t not seem impres-
sive, and T1 lines are more expensive than DSL or cable e more r an 

. Each is composed of 24 channels, creating 24 separate connections through one 
line. If a company h ee separate plants that experience a high volume of data tr
it might m eliable high bandwidth. 7  

 A company must ma n . If it always needs high 
unicate with customers, partners, or suppliers, a T1 line may 

Fi e 7.5  pro ver ain methods 
for Internet access e represent average speeds; actual speeds vary 
depending upon the ser o

. 8                   

  Network Protocols 

 A    protocol    is a standard that specifies the format of da ules to be 
followed during transmission. Computers using the same protocol can communicate 
easily, pro ks. Net-
work access technologies use a standard Internet protocol called  
protocol/I et protocol (TCP/IP),    which provides the technical foundation for the 
public Internet as well as for large numbers of privat ks. One of the primary rea-
sons for developing TCP/IP was to allow diverse or differ ks to connect and 
communicate w , essentially allowing LANs, WANs o
each new connection. 

 TCP (the TCP part of TCP/IP) ver rect delivery of data because data can 
become corrupt when traveling ov k. TCP ensures the size of the data packet is 
the same throughout its transmission and can even retransmit data until delivered cor-
rectly. IP (the IP part of TCP/IP) verifies the data are sent to the correct IP address, num-
bers represented by four strings of numbers ranging from 0 to 255 separated by periods. 
For example, the IP address of  .com  is 97.17.237.15. 

 Here is another way to understand TCP/IP. Consider a letter tha om the 
ver to Apple’s headquarters in Cupertino, California. TCP makes sure 

the envelope is deliver y. IP acts as the sending and 
re , telling the letter carrier wher velope and who it was 
from. The Postal S ainly uses street addresses and zip codes to get letters to their 
destinations, which is really wha essing method.  Figure 7.6  illus-
trates this example. However, unlike the Postal S , which allows multiple people 
to shar ysical address, each device using an IP address to connect to the 
Internet must have a unique addr
a request should be sent to.     

 One of the most valuable characteristics of TCP/IP is how scalable its protocols have 
prov nternet has grown from a sm ust a few machines to 
a huge in anges have been required 
periodically to suppor o , the core of TCP/IP is the same as it was mor an 25 
years ago. 9  

Access Technology Description Bandwidth Comments

Dial-up On-demand access using a 

modem and regular telephone line.

Up to 56 Kbps Cheap but slow compared with 

other technologies.

DSL Always-on connection. 

Special modem needed.

Download: 1 Mbps to 2 Mbps 

Upload: 128 Kbps to 1 Mbps

Makes use of the existing local 

telephone infrastructure.

Cable Always-on connection. Special cable 

modem and cable line required.

Download: 512 Kbps to 50 Mbps 

Upload: 786 Kbps

It is a shared resource with other 

users in the area.

T1 Leased lines for high bandwidth. 1.544 Mbps More expensive than dial-up, 

DSL, or cable.

 FIGURE 7.5 

 Types of Internet Access 
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 If ther w in TCP/IP esses. This is why we use a 
   domain name system (DNS)    to convert IP addresses into  domains,  or iden
that use a var ecognizable naming conventions. Therefore
r ain name to access a computer or 
website, such as  .com .  Figure 7.7  lists the most common Internet domains. 11      

 The list of domain names is expected to expand in the coming years to include enti-
ties such as .pro (for accountants, la , and physicians), .aero (for the air-transport 
industry), and .museum (for museums). The crea ain was recently 
approved for pornographic content. Countries also have domain names such as .au 
(Australia), .fr (France), and .sp (Spain). 

 FIGURE 7.6 

 Example of TCP/IP 
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TO: 97.17.237.15
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 Websites with hea ave several computers working together to share 
the load of requests. This offers load balancing and fault tolerance, so when requests 
are made to a popular site such as   , they will not overload a single 
computer and the site does not go down if one computer fails. A single computer can 
also have several host names—for instance, if a company is hosting several websites on a 
single server, much as an ISP work

 Domain names are essentially rented, with renewable rights, from a domain name 
registrar, such as  godaddy.com . Some registrars only register domain names
ers provide hosting ser . ICANN (Internet Corporation for Assigning Names 
and Numbers) is a nonprofit governance and standards organization that certifies all 
domain name registr tification, each registrar is 
authorized to register domain names, such as .com, .edu, or .org. 12   

  Network Convergence 

 In part due to the explosive use of the In CP/IP, there is a con-
, applications, and . Consumers, companies, educa-

tional institutions, and government agencies extensively engage in texting, Web surfing, 
ence applications, online gaming, and ebusiness.    Network convergence    is 

t coexistence of telephone , and data communication within a single 
network, offering con ith separate infrastructures. 

mation can be converted into digital form and exchanged over 
k. N k convergence then allows the wea , data, and 

k convergence allow for multiple services, multiple devices, 
k, one vendor, and one bill, as suggested by  Figure 7.8 . 

 FIGURE 7.7 

 Internet Domains 

 FIGURE 7.8 

 The Benefits of Network 

Convergence 
Network Convergence

Multiple Services One Provider
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 One of the challenges associated w k convergence is using the many differ-
ent tools efficien oductively. Knowing which communication channel—PC, text 
message, videoconference—to use with each business participant can be a challenge. 
   U d communications (UC)    is the integration of communication channels into a 

. UC integrates communica annels allowing participants to commu-
nicat at is most convenien . UC merges instant messaging, 

encing, email, voice mail, and VoIP. This can decr unication 
costs for a business while enh unicate and collaborate.     

 One area experiencing huge gro k convergence is the use of the Internet 
for voice transmission.    Voice over IP (VoIP)   ansmit telephone 
calls. F e than 100 years, VoIP is providing an oppor ing 
about significant change in the way people communicate using the telephone. VoIP ser-

o aditional telephone and cable companies and 
some ISPs—allo umber, whether local, long dis-
tance, cellular, or interna al. 

 Two ways to use VoIP for telephone calls ar ough a Web interface that allows users 
to make calls from their computer and through a phone attached to a VoIP adapter that 
links dir nternet through a broadband modem.  Figure 7.9  illustrates these 

oIP-enabled phones, b .     
 VoIP ser price unlimited local and long-distance calling plans (at 

tates and Canada), plus a range of interesting features, such as:

    ■ ave more than one phone number, including numbers with different 
area codes.  

   ■ Integra ail and voice mail so user ail using their 
computer.  

   ■ eceive personal or business calls via computer, no matter where the 
user is physically located. 13     

 The biggest benefit of VoIP is its low cost. Because it relies on the Internet connection, 
however, ser idth is not appropriate or Internet access 
is not available. 

 S fect example of IP applied to telephone use oIP systems 
that use a client and server infrastructure, S -to- k.    Peer-to-
peer (P2P)   at r wer and bandwidth of 
the participan k rather than a cen alized server. S ’s user directory is 
distr k, allo ithout a complex and 
expensive centralized infrastructure. Peer-to- ks became an overnight sensa-

ough a service called Napster tha ibuted digital music illegally. 
S as found a way to use this resource to pro . 14  

 As the popular oIP grows, governments are becoming more interested in 
regula aditional telephone ser . In the United States, the Fed-
eral Communications Commission requires compliance among VoIP ser oviders 

 FIGURE 7.9 

 VoIP Connectivity 
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compara aditional telephone pro t for local num-
ber por w enforcement for surveillance, along 
with regulatory and other fees. 

 An exciting and new convergence is occurr   Internet 
Protocol TV (IPTV),    which distr tent using IP across the Internet 
and privat ks. Comcast pro example of a privat k that also 
acts as a cable TV provider. Traditional television sends all program signals simultane-

ogram by selecting a channel. 
With IPTV, the user selects a ch o at single pro-
gr V, IPTV uses a box that acts like a modem to send and 
receive the content (see  Figure 7.10 ). A few IPTV features include:

    ■  Supp ices:  PCs and televisions can access IPT .  

   ■  Intera ers:  Inter ograms are supported by 
IPTV’ y communica .  

   ■  Lo :  IPTV conser ovider sends only a 
single channel.  

   ■  Pers ation:  Users can choose not only what they want to watch, but also when 
t to watch it. 15           

  BENEFITS OF A CONNECTED WORLD 

 Befor ks, transferring da -
intensive. People had to physically copy data from machine to machine using a disk. 
Networks offer many advantages for a business including:

    ■ Sharing resources  

   ■ Pro tunities  

   ■ Reducing travel    

  Sharing Resources 

 Resource sharing makes all applications, equipment (such as a high-volume printer), 
and data av k, egard ysical loca
of the resource or the user. Sharing physical resources also supports a sustainable MIS 
infrastructure, allowing companies to be agile t, and responsible at the same 
time. Cloud computing (see Ch tualization consolidate informa

  LO 7.2:   

connected world.  

 FIGURE 7.10 

 IPTV Components 
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well as systems that enh ared resources. By using shared resources, 
tualization allow for collective computing power, storage, and 

e, in an on-demand basis. 
 Perhaps even more important than sharing physical resources is sharing data. Most 

companies, regardless of size, depend not just on their customer records, inventories, 
accounts receivable, financial statements ma
to share these ations in remote locations. N AN, 
WAN ws employees to share da tions 
such as databases and collabora at rely on sharing. By sharing data ks 
have made business processes mor t. For example, as soon as an order is placed, 

—whether in marketing, purchasing, manu-
facturing, shipping, or billing—can do so. 

 Intranets and extr ms share their corporate information secur
   intranet    is a restr k that relies on Internet technologies to pro
Internet-like en onment w mation sharing, communica-
tions, collaboration, We t of business processes, as sug-
gested in  Figure 7.11 k is protected by secur es such as passwords, 
encr ewalls, and thus only authorized users can access it. In anets provide 
a central loca elated information such as benefits, sched-
ules, strategic directions, and employee directories. 17      

 An  anet    is an extension of an intranet that is available only to a ized out-
siders, such as customers, par , and suppliers. Having a common area where these 
parties can share informa yees about, for instance, order and invoice 
processing can be a major competitive advantage in product development, cost control, 
mark ibution, and supplier relations. Companies can establish direct private 

k links among themselves or create private, secure Internet access, in effect a 
“private tunnel nternet, called a    virtual private ne     Figure 7.12  
illustrates using a VPN to connect to a corporat er.     

 Extranets enable customers, suppliers, consultants, subcontractors, business pros-
pects tr k 
resources that allow the sharing of information. Consultants and contractors can facili-
tate the design of new products or ser . Suppliers can ensure that the raw materials 
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e in stock and can be delivered in a timely 
fashion. Customers can access ordering and payment functions and check order sta-
tus. The extranet links the company to the outside world in a way that improves its 
operations. 

 Extranets provide business value in several ways. First, by relying on Web browsers 
ake customer and supplier access to company resources easy and fast. Second, 
able a company to customize interactive Web-enabled ser tended 

audience, to build and str ategic rela . 
Finally, extranets can allow and improve collabora
ness partners.  

  Providing Opportunities 

 Ebusiness can enhance the opportunities of manufacturers that buy parts from a var
of suppliers. Us ks der parts electronically when needed, reducing 

ventories and enhancing efficiency. 
 N ks allo nternet too, offering books, 

clothing, airline tickets, and more. Most midsize and larger companies also have a 
marketing presence on the Web and provide extensive online information about their 

 FIGURE 7.11 
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 FIGURE 7.12 

 Using a VPN 
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products and services. The Internet has lowered en y barriers for start-ups and small 
companies, which can now immediately tap poten ing 
an expensive marketing company.  

  Reducing Travel 

 N ks pro encing. Us yees 
at distant loca avel, while seeing 
and hearing each other as if they were in the same loca or do all employees have to 
come to the office; some can telecommute using Internet connections for both data and 

anks to intr anets, maintain the same access to information as 
t work. Telecommuting has been greatly enhanced b s enc-

ing, and VoIP.   

  CHALLENGES OF A CONNECTED WORLD 

 N ks have created a diverse, yet globally connected world. By eliminating time and 
distance ks make it possible to communicate in ways not pr aginable. 
Ev ks pro any business advantages, they also create increased 
challenges in (1) secur . 

  Security 

 N ks are a tempting target for mischief and fra as to ensure 
proper iden tion of users and authoriza k access. Outside suppliers 
might be allowed to access pr s extranet, for example, 
but they must not be able to see other informa ancial records. The com-
pany should also pr tegr its data wed 
to change and update data, and only well-specified data. Secur oblems in

nternet wher d against fraud, invalid purchases, and mis-
appropriation of credit card informa

 Two methods for encr affic on the Web are secure sockets layer and 
secure h text transfer protocol.    Secure sockets layer (SSL)    is a standard secur

  LO 7.3:   Identify the challenges of a 

connected world.  
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eb server and a browser, 
ensuring that all da emain private. Millions of websites use SSL 
to pr . 

 To create an SSL connection, a We er requires an    SSL te,    an electronic 
documen a ver and ver at a public 

thy individual or company. (Public key is described in 
Chapter 4.) T tificat tain a domain name, the company name 
and address, and the expiration date of the certificate and other details. Verisign is the 
leading Internet Cer tion A at issues SSL Certificates owser 
connects to a secure site, it r ieves the site’s SSL Certificate, makes sure it has not 
expir ms a Certification Author as issued it. If the cer te fails on any 
one of these valida es, the browser will displa at 
the site is not secure. If a website is using SSL, a lock icon appears in the lower right-hand 
corner of the user’s Web browser. 

    Secure hypertex col (SHTTP    or    HTTPS)    is a combination of HTTP 
and SSL to provide encr e identification of an Internet server. HTTPS 
protects against interception of communications, transferring credit card informa-
tion safely and securely with special encr ters a Web 
address using  ht :// owser will encr . However er receiv-

ed to receive HTTPS messages. 
 In summ ea k secur y tha

aspects of data integr v ivacy as well as account-
uthorization. With a var , such as SSL and SHTTP, a 

company can protect its most important asset, its data.  

  Social, Ethical, and Political Issues 

 Only a small fraction of the world’s population h nternet, and some peo-
ple who have had access in the past have lost it due to ch cumstances 
such as unemployment or pover o k access to those who want or need 
it helps to level the pla emo   digital divide,    a worldwide ga
advan ome organizations ar idge 

idge Foundation, which concen ates on local 
schoolchildren and their parents, helping to m wledgeable about comput-
ers, programs nternet. Other organizations pro
Internet access in low-income areas in developing coun ies. 19  

 oups or blogs where like-
minded people can exchange messages. If the topics are technical in nature or sports 
related such as cycling, few issues arise. Problems can begin when social media feature 
topics people can be sensitive about , religion, or sex, or when someone 
posts an offensive message to someone else. Different countries have different and even 

ws about Internet use, but beca n ws no physical bound-
aries, communication is hard to regulate, even if anyone could. Some people believe net-
work operators should be r tent they carry, just as newspapers and 
magazines are. Operators, however, feel that like the post office or phone companies, 
they cannot be expected to police what users sa ed messages, how would 
they av ’ rights to free speech? 

 Many employers read and censor employee emails and limit employee access to dis-
tracting entertainment such as YouT ks such as Facebook. Spend-
ing company time “playing” is not a good use of resources, they believe. 

 Social issues can even affect the governmen k
zens. The FBI has installed a system at many ISPs to scan all incoming and outgoing 
email for nuggets of interest. The system was originally called Carnivore but bad public-

used it to be renamed DC ame is much more generic, its goal 
is the same—locate information on illeg y sp . A 
common conception associated w king technologies is “Big Br tch-
ing!” People are wary of how much information is av nternet and how eas-
ily it can fall into the wrong hands. 20      
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  section 7.2    MOBILITY: THE BUSINESS VALUE OF A WIRELESS 

WORLD 

   L E A R N I N G  O U T C O M E S 

  7.4 Explain the different wireless network categories. 

  7.5 Explain the different wireless network business applications. 

  7.6 Identify the benefits of business mobility. 

  7.7 Identify the challenges of business mobility.   

   WIRELESS NETWORK CATEGORIES 

 As far back as 1896, Italian inventor Guglielmo Marconi demonstrated a wireless tele-
graph adiotelephone system began opera
States and Great Britain. Automobile-based mobile telephones were offered in 1947. In 

unications satellite, Telstar, was launched, and soon after, satellite-
relayed telephone ser oadcasts became available. Wir ks 
have exploded since then, and newer technologies are now maturing that allow compa-
nies and home users alike to take advantage ed and wireless networks. 21  

 Befor to a discussion of wir ks
mobile and wireless, terms that ar ave differ-
ent meanings.  Mobile avel with the user, for instance, users 
can dow e, email messages, and Web pages onto a laptop or other mobile 

table reading or reference. Informa oad can 
be synchronized with a PC or company server.  Wireless,  on the other hand, refers to any 

ation accomplished w ard-wired connection. There are 
many en onmen e wireless but not mobile, such as 
wir ks with station Cs and printers. Some forms of mobil-

equire a wireless connection; for instance, a work ed laptop at 
home, shut do , drive to work, and at s wired 

k. 
 In m ked en onments today, users are both wireless and mobile; 

for example, a mobile user commuting to work on a train can maintain a VoIP call and 
multiple TCP/IP connections at the same time.  Figure  7.13  categorizes wireless net-
works by .     

  Personal Area Networks 

 I ANs, WANs, 
and MANs), wir king includes    personal area ne  (P   that provide 
communication over a short distance that is in at are owned 

  LO 7.4:   

wireless network categories.  
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and operated by a single user. For example, a PAN can pro unication between 
eless mouse or 

keyboard.    Bluetooth    is a wireless P at transmits signals over short 
distances among cell phones, computers, and other devices. It eliminates the need for 

es tions or cradles, and all the special attachments tha
pany person . Bluetooth operates at speeds up to 1 Mbps within a 
range of 33 feet or less. Devices that are B abled communicate dir
each other in pairs, like a handshake. Up to eight can be paired simultaneously. And 
Bluetooth is not j . An array of Bluetooth-equipped appliances, 

, a stove mostat, can be controlled from a cell phone—
all from a remote location. 22   

  Wireless LANs 

 Wireless LANs are ever kplace, home, educa al institutions, cafés, 
and airports and ar tan k technologies in the 
Internet today. A    wireless L (WLAN)    is a local ar k that uses radio signals 

ansmit and receive data over distances of a few hundred feet. M ANs use 
an infrastructure in which a wireless device, often a laptop, communicates through 
an access point or base station by means of, for instance, wir   Wireless 

i-Fi)    is a means by which por elessly to a local 
ar k, using access points that send and receive da adio waves. Wi-Fi has 
a m imum range of about 1,000 feet in open ar k and 250 to 400 
feet in closed ar eas around access points where users 
can connect to the Internet are often called  hotspots.  By positioning hotspots at strategic 
locations throughout a building, campus, k administrators can keep Wi-Fi 
users contin k or the Internet, no matter where they roam 
on the premises. 23  

 In a Wi-F k, the user’ i-Fi-en eless 
at translates data into a radio signal and tr eless access 

point eless access point tenna that is 
often built into the hardware, receives the signal and decodes it. The access point then 

mation to the Internet over a wired broadband connection, as illustrated 
in  Fi e  7.14 eceiving data, the wireless access poin mation 
fr nternet, translates it into a radio sign ’ eless 
adapter. If too m i-F k at one time ience 
interference or dropped connections. M e-
less tr e to enable computers to automa ver the exis-
tence of a Wi-F k. 24      

 FIGURE 7.14 

 Wi-Fi Network 
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 Wi-Fi operates at considerably higher frequencies than cell phones use, which allows 
greater bandw . The bandw ted with Wi-Fi are separated according to 
several wir ds, known as    802.11,    for car reless local 
ar k communication.  Figure 7.15  outlines the bandwidths associated with a few 

ds. 26              
 easing number of digital devices, including most laptops, netbooks, tablets 

such as the iPad, and even some printers are incorporating Wi-F to their 
design. Cell phones are incorporating Wi-Fi so they can automa om the 

k to a faster Wi-F k where available for data communications. Black-
Ber hones can connect to an access point for data communications such as 
email and Web bro
another VoIP.  

  Wireless MANs 

 A    wireless (W   is a metropolitan ar k that uses radio signals to 
transmit and receive data ave not been highly successful to date, 
mainly beca vailable, a tates. O
poten   Worldwide Interopera for Microwave Access (W    a 
communica t pro eless data over metro-
politan ar ks. In many respects, W ates like Wi-Fi, only over greater 

idths. A W wer serves as an access point and 
can connect to the Internet or another tower. A single tower can pro
square miles of coverage, so only a few are needed to cover an entir
support data communications at a rate of 70 Mbps. In New Yor , one or 

ts ar t meet the hea and more cheaply 

Wi-Fi Standard Bandwidth

802.11a 54 Mbps

802.11b 11 Mbps

802.11g 54 Mbps

802.11n 140 Mbps

 FIGURE 7.15 

 Wi-Fi Standards and 

Bandwidths 
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than hundreds of Wi-Fi access points. W ver remote or rural areas where 
t, and where it is too expensive or physically difficult to 

install wir ela . 27  
 W o -sight and non-line-of-sight service. A non-line-of-

sigh all antenna on a mobile device that connects to a W wer 
less than six miles away where transmissions are disrupted by physical obstructions. 
This for i-Fi but has much broader coverage area and higher 

. A line-of-sight option offers a fixed antenn at points a wer 
from a ro . This option is m an non-line-of-sight ser , and the 

wer and antenna can be as great as 30 miles.  Figure 7.16  
at astructure. 28      

 Some cellular companies are evaluating W
for a var ta-intensive applications such as those used by smart phones. Sprint 
Nextel and Clearwire are building a nationwide W k in the United States. 
W -capable gaming devices, laptops, cameras, and even cell phones are being man-
ufactured by companies including Intel, Motorola, N , and Samsung. 29   

  Wireless WAN—Cellular Communication System 

 A    wireless WAN AN)    is a wide ar k that uses radio sign ansmit and 
receive data tegories: cellular communi-
cation systems and satellite communication systems.  FIGURE 7.16 

 WiMAX Infrastructure 
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 unications have been around for generations, including the 
adiophones of the 1950s, it was not until 1983 

that cellular telephony became available commercially. A cell phone is a device for 
voice and data, communicating wirelessly ough a collection of sta ound-
based sites called base stations, each of which is linked to its nearest neighbor sta . 
Base station coverage areas are about 10 square miles and are called cells, as  Figure 7.17  
illustrates. 30  

 ated in 1973 by Motorola (it weighed almost 
cially available. 

The Motorola DynaTAC, marketed in 1983, weighed one pound and cost about $4,000. 
as come a long way since then. 31  

 Cellular systems were originally designed to pro
tomers and thus were designed to inter k. 
Increasingly, they provide data services and In e are more cell 
phones than landline phones in many countries today, and it is no longer uncommon 
for cell phones to be the only phones people have.     

 Cell phones have morphed into    smart phones    that offer more advanced computing 
an basic cell phones. They allow for Web browsing, emailing, 

listening to music, wa , comp ack of contacts, sending text 
messages . The Apple iPhone and RIM BlackBer e 
examples of smart phones. 

 Cell phones and smart phones, or mobile phones as they are collectively called, 
need a pro vices, much as computer users need an ISP to connect to 
the Internet. The most popular mobile phone providers in the United States are AT&T, 
Sprint, T-Mobile, and Verizon. They offer different cell phones, features, coverage 
areas, and services. One of the newer ser d-generation, or    3G,    services that 
br eless broadband to mobile phones.  Figure  7.18  lists the cell phone genera-
tions ks let users surf Web pages, enjoy streaming music, wa
on-demand programming, do y 3D games, and participate in social 
media and teleconferencing.  aming    is a method of sending audio and video files 
over the Internet in such a way that the user can view the file while it is being trans-
ferred. Streaming is not limited to cellular usage; all wireless and even wired networks 
can take advantage of this method. The most obvious advantage is speed, a direct 

ireless devices since they are still not as fast as their wired 
counterparts. 32       

 FIGURE 7.17 
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  Wireless WAN—Satellite Communication System 

 The other wireless W tellite communication system. A    satellite    is a 
space sta at orbits the Earth receiving and tr als from Ear
stations over a wide area to consideration in the 
1990s o eless voice and data coverage for the en e planet, 
w o any different pro ks. 
But by the time sa ks were ready for commercial use, they had already been 
overtaken by cellular systems. 

 BUSINESS DRIVEN GLOBALIZATION 
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 The devices used for satellite communication range from handheld units to mobile 
base stations to fixed satellite dish receivers. The peak data transmission speeds range 
from 2.4 Kbps to 2 Mbps. F y mobile professional, satellite communication 
may not provide a compelling benefit, but for people requiring voice and data access 
from remote loca anteed coverage in nonremote locations, satellite technol-

 Conventional communication satellites move in sta o ately 
22,000 miles above Ear . A newer satellite medium, the low-orbit satellite, travels much 
closer to Ear als from weak transmitters. Low-orbit satel-
lites also consume less power and cost less to la an conventional satellites. W
satellite networks e in the world ha
communication capabilities, including voice, encing, and Internet access. 
 Fi e 7.19  br at tellite communication system. 34        

  BUSINESS APPLICATIONS OF WIRELESS NETWORKS 

 ave relied on wir . Shipping 
and trucking companies developed some of the earliest wireless applica
track vehicles and valuable cargo, optimize the logistics of their global operations, per-

, and re age. Government agencies such 
ational Aeronautics and Space Administration and the Depar t of Defense 

have relied on satellite technologies for decades to track the movement of troops, weap-
y assets; to receive and broadcast data; and to communicate over great 

distances. 
 Wireless technologies ha eation of new applica . Some build 

upon and improve ex . UPS, for example, is combining sever
wir k technologies from B ANs and deploying scanners and 
wearable data-collection terminals to automate and standardize package management 
and tr oss all its delivery centers eas experiencing tremendous growth using 
wireless technologies include:

    ■ Radio-frequency iden tion (RFID).  

   ■ Global positioning system.  

   ■ Geographic information system.  

   ■ Location-based services.    

  Radio-Frequency Identification (RFID) 

    R quency ID)    uses electronic tags and labels to iden
wirelessly over short distances. I omise of replacing existing identification 
technologies such as the bar code elessly exchanges informa
tagged object and a re iter. A RFID system is comprised of one or more tags, one 

  LO 7.5:   

less network business applications.  
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or more readers e antennas (one on the tag and one on each reader), RFID 
applica e, and a computer system or server, as  Figure 7.20  illustrates. Tags, 

an a grain of rice t of an 
adhesive bar-code label, or included in items such as ID car . Read-

, such as for self-checkout in a gr e, integrated 
table use, or built-in as in printers. The re e-

less request that is received b ea that have been programmed to listen 
eless signals. Tags receive the sign tennas and respond b ansmit-

ting their stored data. The tag can hold many ta, including a product number, 
installation instr te the item was shipped). 
The reader receives a signal fr ing its antenna, interpr mation 
sent ansfers the data to the associated computer system or server. E
innova

    ■ inge can help ranchers 
meet re tions ack wild animals for ecological studies, and return lost pets to 
their owners.  

   ■ Retail stores use RFID to track and monitor inventory. Hospitals and pharmaceutical 
companies meet government regula . Even local librar-
ies are using RFID to contr ocess.  

   ■ Car manufacturers install RFID an . Toll roads use RFID to collect pay-
ments from passing cars, such as E-Pass and SunPass.  

   ■ Hospitals track pa ts’, doctors’, and nurses’ locations to facilitate emergency 
situations and ensur acks equipment location to ensure quick 
response times during an emergency.  

   ■ ican Express and MasterCard use RFID for automa ts.  

   ■ Walmar etailers use RFID to maintain invent
and speed-up customer checkout processes. 35          

  Global Positioning System (GPS) 

 A    global positioning system (GPS)    is a satellite-based navigation system providing 
extremely accurate position, time, and speed information. The U.S. Department of 

ter made it available to 
the public. GPS uses 24 global satellites that orbit Earth, sending signals to a receiver 
that can communicate with three or four satellites at a time. A GPS receiver can be a 
separate unit connected to a mobile device using cable or wir  
Bluetooth aviga-
tion systems. 

 The satellites broadcast signals constan eceiver measur
takes for the signals to reach it. This measurement al to 
determine the distance, is taken fr tellites to pro ecise location 

 FIGURE 7.20 
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information. The time measurements depend on high-powered clocks on each satellite 
and must be precise, because an error of one-thousandth of a second can result in a 
loca iation of more than 200 miles. GPS can pr ate results

tion (military versions have higher accuracy). 
GPS also pro , and elevation information. 36  

 GPS applications ar pany vehicle these days—from police cars 
to bulldozers, from dump trucks to mayoral limousines. Emergency response systems 
use GPS to track each of their vehicles and so dispa
accident. If a vehicle is missing, its GPS locator can help locate it.  

  Geographic Information Systems (GIS) 

 GPS provides the foundation for geographic information systems. A    geographic 
information system (GIS)    consists of hardware e, and data that provide loca-
tion information for display on a multidimensional map. This information includes 
building locations, street layouts, and population densities. Companies that deal in 
transportation combine GISs with da irlines and ship-
ping companies can plot routes with up-to-the-second information about the location 
of all their transport vehicles. Hospitals can locate their medical staff with GIS and 
sensors that pick up transmissions from ID badges. Automobiles have GPSs linked to 
GIS maps that display the car’s location and dr ections on a dashboard screen. 
GM offers the OnStar system, which sends a continuous stream of information to the 
OnStar center about the car’s exact location. 

 Some mobile phone pro te 
aphical ar  of a tennis court to assist emergency ser-

armers can use GIS to map and analyze fields, telling them where to 
oper amounts of seed, fertilizer, and herbicides. 

 as station or bank or determine the best way to get to a par-
ticular location. But it is also good at finding patterns
loca ence according to where the major s customers 
live and work. GIS can present this information in a visually effective way. 

 Some common GIS uses include:

    ■  Finding what is nearby. 
adius. These might be entertainment venues , restaurants, 

or gas stations. Users can also use GIS to locate vendors tha
want and get the results as a map of the surrounding area or an address.  

   ■  Routing information.  Once users have an idea where they want to go, GIS can pro-
vide directions to get there using either a map or step-by-step instr . Routing 
informa ith search services.  

   ■  S   Users may wan mation rele-
vant to them becomes av tion. A commuter might wan w 
that a section of the highway has traffic congestion, or a shopper might want to be 
notified when a favorite store is ha tain item.  

   ■  Mapping densities.  GIS can map popula
dard area unit, such as square miles, m ibutions and concen-
trations. Police can map crime incidents to determine where additional patrolling is 
required, and stores can map customer orders to iden outes.  

   ■  Mapping quantities.  Users can map quan e the most or least 
of a feature may be. For example, someone inter
shop can determine how m e already in the area
determine where to build more parks. 37     

 A GIS can pro mation and insight to both mobile users and people at fixed 
loca . Google Earth combines satellite im aphic data, and Google’s 
search capabilities to crea at users can do
mobile device. Not only does this pro , but it also allows for 
many educational opportunities. Instead of j and Canyon, an 

uctor can use Google Ear at region.  
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  Location-Based Services (LBS) 

 GPS and GIS both utilize    location-based services (LBS),    applications that use location 
information to pro . LBS is designed to give mobile users instant access to 
personalized local content and r om 911 applications to buddy finders (“Let me 

w when my friend is w ”) to games (treasure hunts) to location-based 
advertising (“Visit the Starbucks on the corner and get $1.00 off a latte”). Many LBS 
applications complement GPS and GIS, such as:

    ■ Emergency ser  

   ■ Field service management  

   ■ Find-it ser  

   ■ Mapping  

   ■ Na ation  

   ■ Tr  

   ■ Tr mation  

   ■ Vehicle location  

   ■ Weather information  

   ■ Wireless adver      

 Just as Facebook and T eb 2.0 revolution, applications 
such as Foursquare, Gowalla, and Loopt are br ttention to LBS. Each applica-
tion is a mobile phone ser at helps social media users find their friends’ location. 
Facebook and Twitter have added location-based services to complement their 
applications.   

  BENEFITS OF BUSINESS MOBILITY 

 Mobile and wireless development has come a long way. Consider Dr Pepper/
Seven-Up Inc., of Plano, Texas, which monitors the operation of its antenna-equipped 
vending m ir vent , and 
“m ” data and polls the machines daily; managers and salespeople can 
access the stored informa tranet. Dr Pepper/Seven-Up I
business value of the data, both for daily operations and for data-mining purposes. The 
information collected is helpful for deciding where to place new vending machines, such 
as in front of a Target store or a high-tr market.  Figure 7.21  lists m
advantages of wir ks. 39      

  Enhances Mobility 

 Enhancing mobility is one of the greatest advantages provided by wireless networks. 
It allows activities that were formerly tied to physical locations to be performed 

e. Companies can bring employees, information, and computing 
resources to a job location instead of forcing the job to be located at the company’s 
site. Consider how mobile phones alone have changed the way most companies oper-
ate. Executives and sales professionals can conduct business wherever they are, elim-
inating downtime during travel and speeding their response to customers. M  
means more face-to-face contact with customers and business partners. Even people 
with internal jobs, such as custodians , production supervisors, 
and emergency room doctors, keep moving throughout the day. Instead of returning 
periodically to their offices or other fixed location for information access or doing 
without, they can rely on wir ing that access to them, where and 
when they need it. 

 M wer to place the right resour ight place at 
the right time. It allows for the redistribution of operations to gain efficiencies or react to 
changing conditions. For example, a mobile checkout stand allows additional checkouts 
to be set up during holiday rushes and store sales events.  

  LO 7.6:   

.  
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  Provides Immediate Data Access 

 M formed where needed; however, providing immediate 
da . Wir ks can support a wide var te 
data access options, from collecting usage data using Wi-Fi or RFID technologies when 
dr ter meter to ha nternet access on a laptop or other mobile 
device. A mobile worker can submit a status report or credit card scan or be notified 
about a new assignment second data are required, such as for stock 
transactions and credit card a izations, wir
option. Employees can “pull” data by linking to the source and requesting the desired 
information, or “push” it by sending an alert to a user’ utomatically refresh-
ing data. 

 ough voice, em equency of infor-
mation exchange increases w eless access. An emergency room doctor can be noti-
fied of lab test results immediat ker and appropriate 
information can be rerouted to a higher-prior t. A salesperson can submit 
updates right after a sales call. 

 Instant access to customer profiles, accoun rent order status sig-
nifican ov ter , suppliers, and business 
partners. A salesperson can check inventories, generate quotes, take orders, and resolve 
problems all at the customer’s site. Field workers can iden oblems w
manuals and diagnostic tools. Decision m ys improved by access to accurate 
and current information.  
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  Increases Location and Monitoring Capability 

 te and monitor assets re age, ga  
informa om r -to-reach loca , enh akes pos-
sible a new wave of person . RFID tags per om cat-
tle to container shipments. LBS devices send storm data from buoys far at sea. LBS in cars 
pro ections and enable rescuers to loca t. 

 Through a combina and applications, companies can trace ship-
ments from point of or al destination. More advanced applica  

e.g., ensuring that refrigeration equipment is opera  
of tampering or at . Wireless applica ta, monitor 
opera , ga ements, and relay requests for ser om 
locations that are too dangerous y other means. Oil com-

e oil rig equipment. We have seen that 
eless applica mation to the needs of the user  

resources near a given location or offering local traffic reports and dr ections.  

  Improves Work Flow 

 Many wor ws and job responsibilities are constrained by paper or wired processes. 
Wir e ocesses to 
be faster, cheaper, and more responsive, and to eliminate redundant activities, integrate 

, and redistribute tasks. For example, when mobile workers cap-
ture data on paper forms and clerical workers enter it into computer systems o-
cess is costly, time-consuming, and error-prone. Us eless device for the original 
data capture eliminat een ta, increases data accuracy, and pro-
vides immediate access to results. Rental car staff members now use wir

ter mileage, fuel levels, and damage for returning cars. 
Drivers receive faster ser an focus on pro .  

  Provides Mobile Business Opportunities 

 Unlike ebusiness, which normally requir op or laptop computers to connect to 
the Internet tages of making a purch nternet an 

e, anytime experience. It pro ma-
tion and order goods and ser . The gro
popular hones along w hone apps ha o . 

 A few mbusiness offerings include:

    ■  Digital purchases.  The most suitable purchase for a mobile user is for products that 
can be do tely such as music and (electronic) books.  

   ■  Location-based s es. chants to capture and react to a user’s 
current location and requirements can be a powerful tool for selling products and 
ser .  

   ■  M   Us o al 
bank accoun t history and execute tr . In addition, a mobile 

yments, essen . For exam-
ple, someone can order and pay for a Starbucks la .  

   ■  Mobile shopping.  Most forms of shopping may be impractical using mobile devices; 
however, some forms of purchases lend themselves to mbusiness. For example, hav-

chase movie tickets for a show playing the same evening can be 
quite valuable. Mobile devices can also be used for comparison shopping. Before 
m chase, a shopper in a retail store may wan at the current 
price of a product is from another vendor to ensure he is getting a good price. 40      

  Provides Alternative to Wiring 

 Wir ks provide an attractive alternative where physical constraints or conve-
nience m ed solutions costly or impr eady have 
a maze of wir , and walls representing many generations of 
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k technologies. Tracing existing wires or adding new lines becomes increasingly 
cumbersome and difficult. In other cases ations 
m e ks unattractive. In manufacturing facilities or production lines w
mo t or complex setups, wir e simpler to implement 
and safer for workers eless solution may be more than 
offset by its advantages over physical lines. 

 WLANs allow MIS employees to relocate equipment at will, at ade shows, 
temporary offices, and seasonal selling areas. In conference rooms ANs enable 
attendees to bring laptops or other Wi-Fi-enabled devices for Internet access. 

 Finally, wir ws voice and da ith ships at sea, pas-
sengers in airliners, and travelers in remote locations. In developing countries, it is a 
means to b t and expense of installing and maintaining telephone lines 
across inhospitable terrain.   

  CHALLENGES OF BUSINESS MOBILITY 

 The mobile employee has become the norm rather th iven b
choices, pr ains ovements. Although the advantages 

ks are significant, added ch otecting 
ag , protecting wireless connections, preven , and 
addressing privac Fi e 7.22 ).     

  Protecting Against Theft 

 able to loss no ma er how big or small it is. The company 
ma t exposure from stolen IDs, passwords
den ma ong hands, especially if the theft is not 
discovered or reported immediately and the company does not have time to revoke 
access. 

  LO 7.7:   

business mobility.  

 BUSINESS DRIVEN INNOVATION 
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 Power-on passwords—passwords implemented a ardware level that must 
be entered before gaining access to the computer—ar ainst 
unauthorized use. Companies should activate these passwords before giving their 
workfor . They should also prohibit storing passwor  
periodically monitor compliance with the polic -
ing and password-protecting data stored ives or 
other mobile stor . I anagement tools can send 

oy its contents, which can be an attractive secur
feature.  

  Protecting Wireless Connections 

 N k intrusions can occur if access codes or passwords are stor at is 
lost or stolen. However k connects to a wired one eless 

k can serve as a conduit for a hacker to gain entry in ise secur ed 
k. This r ir tly secured in 

its own right. 
 Befor nternet, hackers generally had to be physically present 

w ate complex to gain access to a wire k. The thousands, if not 
millions, of access points enabled b nternet now allow hackers to work from a dis-
tance. This threat has spawned a var ent secur om firewalls to 

s to SSL and HTTPS. 
 Several techniques can secur ks from una

used separately or in combina ne method is authenticating Wi-Fi access points. 
Because Wi-Fi communications are broadcast, anyone within listening distance can 
intercept communications. Ev
Wi-Fi access point, his or her log-on name and password are sent ov ves, 
w isk that someone might “eavesdrop” or capture log-on names, passwords, 
credit card numbers mation. WLAN at use Wi-Fi have a built-in 
secur anism called    Wi-Fi Protected Acce A),    a wireless secur otocol 
to protect Wi-F ks. It is an improvement on the original Wi-Fi secur d, 
Wired Equivalent Privacy (WEP), and pro e sophisticated da
user authen tion. Anyone who wants to use an access point must kno A 
encr e i-Fi connection.  

  Preventing Viruses on a Mobile Device 

 The potential for contracting viruses on mobile devices is becoming a reality. The 
need for virus protection a is critical. Any device that can access the 

 FIGURE 7.22 
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Internet or receive email is at risk of catching a vir . 
Because of the memory limita , antivirus software h
cally been hosted on a PC or laptop, with the mobile device physically connecting to 
a PC or laptop to perfor us scanning. The first known mobile phone virus, named 
Cabir, appeared several years ago and infected only a small number of Bluetooth-
enabled phones that carried out no malicious action; the virus was created by a group 
of malware developers to prove it could be done. The developers sent Cabir to anti-
virus researchers, so they could begin to develop a solution to a problem that prom-
ises to get a lot worse. At present uses do not do much damage, but 
if protective measures are not taken, they could be as devasta  
counterparts. 43  

 The best way to protect ag uses is the same way users pro-
tect themselves fr uses—nev at seems suspicious. 

verable mode off. B
option to “hidden, us. In addition, 

. Many of the mobile phone 
manufacturers, such as N amsung, have developed secur e for their 

at detect and remove a virus as well as protect it fr tain 
.  

  Addressing Privacy Concerns with RFID and LBS 

 , the potential for privacy infringement does as well. RFID 
already h mine the distance of a tag fr eader location. 
It is not difficult to im at retailers could determine the loca
within the store and target specific advertisements to them based upon past purchases 
and shopping and beha tterns. Many consumers would consider gathering such 
information intrusive enough at it could be sold to other retailers 
might lead consumers to refuse to give retailers any information. 

 Several steps are being taken to addr ivacy concerns. For example, one 
proposal would require all RFID-tagged products to be clearly labeled. This would act 
as an alert mechanism to which items are being tr e being con-
sider ,” which would turn off all RFID tags when someone comes into 
contact w e is “RSA Blocker Tags, y to address privacy 

 BUSINESS DRIVEN ETHICS AND SECURITY 
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concerns while maintaining the integr oduct. Only that store’s authorized 
reader can track items w ; customers cannot be tracked outside the store in 
which they made a purchase. 44  

 LBS can track and monitor objects much like RFID. Tr
k side of LBS risks the invasion of privacy 

and secur used by indiscreet loca acking. For example, if a company is using 
w where each emplo

they ar dvertising at random to users in a specific area ma te privacy if 
ea do not want to receive these advertisements. Criminals might 

also take advantage of illegal location tr use LBS are based on message 
exchange in a wir k e are always secur isks because location informa-
tion could be stolen, lost, or modified. 

 Secur anisms must eliminat tial for attacks against 
LBS entities and reduce exposure of the user’s iden tion. One way to solve 
the loca ivacy problem is to provide strong privacy pr at counterbalance 
the invisible nature of loca eless world. LBS policies should 

at:

    ■ Direct mark e permitted only with the business or ser as 
a con act with.  

   ■ Electronic messages cannot hide the iden .  

   ■ Solicitation is allowed only if the user has given prior consent.  

   ■ The location ser , dura
da  

   ■ The user must be given the oppor eject any direct marketing 
opportunities. 45     

 For mobile ser oviders, an unwelcome push can lead to increased customer 
care cost as issues with her PC, she tries to fix it herself. However, when a 
user’s mobile phone is not working, she usually con ovider. As a result, 
subscribers receiving unsolicited messa ough LBS would con -

o ts. 
 W k, business professionals can share data and resources 

ar . W wer of a wireles k, business professionals can take 
advan wing them to work fr e, at , using many 
differen . 

 Watching people work in airports, restaurants, stores, trains, planes, and automo-
biles is common, and soon even r ica, South America, and Asia 
will have access to the Internet along with all the power tha eless 

      

   L E A R N I N G  O U T C O M E  R E V I E W 

   Learning Outcome 7.1:  

a connected world. 

    ■  Network categories:  

   Networks are categorized based on geographic span: local area networks, wide area net-

works, and metropolitan area networks.  

   ■  Network providers:  

    At the top of the hierarchy are national service providers (NSPs), private companies that 

own and maintain the worldwide backbone that supports the Internet. Regional service 

providers (RSPs) offer Internet service by connecting to NSPs, but they also can connect 
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directly to each other. Another level down are the Internet service providers (ISPs); recall 

from Chapter 3 that an ISP provides access to the Internet for a monthly fee.  

   ■  Network access technologies:  

   A modem is a device that enables a computer to transmit and receive data. Broadband is 

a high-speed Internet connection that is always connected. Digital subscriber line (DSL) 

allows high-speed digital data transmission over standard telephone lines. Internet cable 

connections provide Internet access using a cable television company’s infrastructure 

and a special cable modem. A T1 line is a type of data connection able to transmit a digital 

signal at 1.544 Mpbs.  

   ■  Network protocols:  

   A protocol is a standard that specifies the format of data as well as the rules to be followed 

during transmission. Network access technologies use a standard Internet protocol called 

transmission control protocol/Internet protocol (TCP/IP); it provides the technical founda-

tion for the public Internet as well as for large numbers of private networks.  

   ■  Network convergence:  

   Network convergence is the efficient coexistence of telephone, video, and data communi-

cation within a single network, offering convenience and flexibility not possible with sepa-

rate infrastructures. Voice over IP (VoIP) uses IP technology to transmit telephone calls. 

Internet protocol TV (IPTV) distributes digital video content using IP across the Internet 

and private IP networks.    

   Learning Outcome 7.2:  

 Before networks, transferring data between computers was time-consuming and labor-

intensive. People had to physically copy data from machine to machine using a disk. Networks 

offer many advantages for a business including:

    ■ Sharing resources  

   ■ Providing opportunities  

   ■ Reducing travel     

   Learning Outcome 7.3:  

 Networks have created a diverse, yet globally connected world. By eliminating time and dis-

tance, networks make it possible to communicate in ways not previously imaginable. Even 

though networks provide many business advantages, they also create increased challenges 

in (1) security and (2) social, ethical, and political issues.  

   Learning Outcome 7.4:  

 There are four types of wireless networks—PAN, WLAN, WMAN, and WWAN. A PAN pro-

vides communication over a short distance that is intended for use with devices that are 

owned and operated by a single user. A WLAN is a local area network that uses radio signals 

to transmit and receive data over distances of a few hundred feet. A WMAN is a metropolitan 

area network that uses radio signals to transmit and receive data, and a WWAN is a wide area 

network that uses radio signals to transmit and receive data.  

   Learning Outcome 7.5:  

 Mobile and wireless business applications and services are using satellite technologies. 

These technologies are GPS, GIS, and LBS. GPS is a satellite-based navigation system pro-

viding extremely accurate position, time, and speed information. GIS is location information 

that can be shown on a map. LBS are applications that use location information to provide a 

service used by both GPS and GIS.  
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   Learning Outcome 7.6:   . 

 A wireless network can enhance mobility, provide immediate data access, increase location 

and monitoring capabilities, provide mobile commerce opportunities, improve work flow, and 

provide an alternative to wiring.  

   Learning Outcome 7.7:   . 

 There are several challenges of wireless networks including protecting against theft, pro-

tecting wireless connections, preventing viruses on mobile devices, and addressing privacy 

concerns with RFID and LBS. 

 Any mobile device is vulnerable to loss no matter how big or small it is. The company may 

face significant exposure from stolen IDs, passwords, encryption keys, and confidential infor-

mation if the device falls into the wrong hands, especially if the theft is not discovered or 

reported immediately and the company does not have time to revoke access. 

 Network intrusions can occur if access codes or passwords are stored on a device that 

is lost or stolen. However, any time a wireless network connects to a wired one, the wireless 

network can serve as a conduit for a hacker to gain entry into an otherwise secure wired 

network. 

 The potential for contracting viruses on mobile devices is becoming a reality. The need 

for virus protection at the device level is critical. Any device that can access the Internet or 

receive email is at risk of catching a virus and passing it on to other devices. 

 As technology advances, the potential for privacy infringement does as well. RFID already 

has the capability to determine the distance of a tag from the reader location. LBS can track 

and monitor objects much like RFID. LBS risks the invasion of privacy and security caused by 

indiscreet location tracking.   

  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  List the ways WTC is using networks to improve its competitive advantage in 

the professional sports broadcasting industry.  

   2.  Comprehension:  Describe the different types of networks WTC is using.  

   3.  Application:  Apply the concepts of TCP/IP to how the Ironman World Championships are 

broadcast from  Ironmanlive.com .  

   4.  Analysis:  Analyze the various wireless technologies that WTC could use in promoting the 

Ironman World Championships.  

   5.  Synthesis:  Develop a use for LBS that the WTC could benefit from.  

   6.  Evaluate:  Assess the security dilemmas that WTC faces in using the various forms of wire-

less technology.    

  K E Y  T E R M S 

   3G, 261  

  802.11, 259  

  Bandwidth, 246  

  Bit, 247  

  Bit rate/data rate, 247  

  Bluetooth, 258  

  Broadband, 247  

  Digital divide, 256  

  Digital subscriber line 

(DSL), 247  

  Domain name system 

(DNS), 249  

  Extranet, 253  

  Geographic information system 

(GIS), 265  

  Global positioning system 

(GPS), 264  

  Internet cable connection, 247  
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    1. Why would a manager be concerned with bandwidth? How is bandwidth measured?  

   2. How have networks contributed to the digital divide?  

   3. What are the different levels of service providers that supply the interconnections to the 

Internet?  

   4. What are the different Internet access technologies you can use to connect to the 

Internet?  

   5. What is network convergence and why is it important to a business?  

   6. What is VoIP and how can it benefit a business?  

   7. What is the difference between an intranet and extranet?  

   8. How do SSL and SHTTP provide security for networks?  

   9. What is a personal area network?  

   10. How does Wi-Fi work?  

   11. What are GIS, GPS, and LBS? How are businesses using these applications to compete?  

   12. What is RFID and how could it help a large retailer track inventory?  

   13. What are the advantages of mobile business?  

   14. How does a domain name system work?  

   15. What is the difference between VoIP and IPTV?    
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(UC), 251  

  Virtual private network 
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  Wide area network 

(WAN), 224  

  Wi-Fi protected access 

(WPA), 270  

  Wireless fidelity (Wi-Fi), 258  

  Wireless LAN (WLAN), 258  

  Wireless MAN (WMAN), 259  

  Wireless WAN (WWAN), 260  

  Worldwide Interoperability 

for Microwave Access 

(WiMAX), 259    

  R E V I E W  Q U E S T I O N S 

C LO S I N G  C A S E  O N E

  Wireless Bikes     

  Bike-sharing programs have been a popular trend in many foreign countries for years but 

have just started in the United States, driven mainly by the desire to provide zero-emissions 

transportation for commuters and tourist in urban areas. A new Denver, Colorado, company, 

Denver B-cycle, offers one of the largest bike-sharing programs in the United States. The 

company has more than 500 bikes, all made by Trek, that are available through more than 
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50 bike stations, or B-stations as they are called, in the Denver metropolitan area. Each 

B-station is fully operated by using a variety of wireless technologies, such as RFID, GPS, and 

Wi-Fi, which have a number of locking docks that hold as few as 5 bikes or as many as 25. The 

number of bikes at each location is dependent upon the amount of use expected. 

 There are several methods in which a user can access a bike. One method is to use the 

B-station kiosk machine that allows users to unlock bikes with a credit card. This method is 

preferred for those who seek infrequent usage for short-term rentals. Here, the user receives 

a day pass that is good for a 24-hour rental. Another option is to purchase a 7-day, 30-day, 

or annual membership online or at the B-station kiosk for those planning to use bikes on a 

regular basis. Members receive an RFID-enabled card that allows them to retrieve any of the 

available bikes from the B-stations located around the city. Members can also download an 

iPhone app with the added convenience of using the device to unlock and locate bikes. 

 Once a user selects a bike by using the day pass, RFID-enabled membership card, or iPhone 

application, the transaction must be validated before the bike is unlocked. This is all done 

using RFID readers and Wi-Fi-enabled devices that validate the transaction with the com-

pany’s main database. An RFID reader collects the ID number encoded to an RFID tag attached 

to the bike. The device then forwards the ID number using Wi-Fi to the company’s central 

database, so that the system knows which particular bike to associate with which user. Once 

validated, the user is then alerted with a beep and a green light, indicating the selected bike is 

unlocked and available for use. When a user wants to return a bicycle, he or she only needs to 

find an empty dock at any B-station to roll the bike into the locking position. A beep and green 

light will signal that the bike has been securely locked, and the RFID reader records the tag ID 

from the bike and sends this information to the company database to complete the transaction. 

 In addition to having an RFID tag on each bike, embedded GPS units record the routes that 

a user travels. When a user returns the bike, the GPS information is uploaded to the company 

database, along with that bike’s tag ID number. These data help Denver B-cycle understand 

the most common routes that its users take in addition to allowing the company to collaborate 

with Denver merchants to target product or service offerings to members, based on their daily 

routes. For example, a coffee shop might email a coupon to a user who rides by each day. The 

GPS units also help to protect the company in case a user does not return a bike, or a bike is 

stolen. B-cycle can use LBS to help find the “missing” bike. 46   

   Questions 

    1. What advantages does a wireless network provide Denver B-cycle?  

   2. What challenges does a wireless network create for Denver B-cycle?  

   3. What information not described in the case can Denver B-cycle use with RFID and LBS 

data?  

   4. How could Denver B-cycle use other wired or wireless network technologies to gain a 

competitive advantage?        

C LO S I N G  C A S E  T W O

  Google Latitude. . .Without an Attitude?     

  Google is at it again, creating applications that have the potential for disruption. Google 

Latitude is an upgrade to Google Maps, specifically developed for mobile users that allows 

people to track the location of friends or family using their mobile phone or PC. Latitude is inte-

grated with a variety of other Google applications, such as Google Talk or Gmail, which allows 

someone to send a message to the person whom they are tracking. 
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 Latitude can use Wi-Fi access points, cell towers, or GPS to find someone’s location. And if 

all three are active and available, they each can be used collectively to validate location. The 

Latitude software is written for a location-based service that allows any mobile device with 

Wi-Fi, cellular, or GPS to determine its position with an accuracy of 30 to 60 feet. 

 Certainly, there are some real benefits to having this information, such as parents being 

able to easily track their children or companies knowing exactly where a delivery truck is 

located. Latitude is an opt-in service for those who are worried about privacy issues. Users 

can access a simple interface to allow only specific friends or family members to follow 

them. Once the opt-in agreement is activated, users can see their friends’ or family members’ 

profile pictures appear on a map using their mobile phone or PC. Latitude has many custom-

ized settings that can be changed on a person-by-person basis. For example, someone can 

choose to share his or her best available location or city-level location, or even hide their 

location. 

 Latitude even lets users lie about their location; for instance, if a user is in Rome, instead of 

having the approximate location detected and shared automatically, a manual location can be 

set for elsewhere—perhaps Washington, D.C. 

 Latitude is primarily developed for two broad classes of people: (1) a small circle of friends 

and family with whom users are willing to share their exact location and (2) a larger group 

with whom a user is happy to share city-level detail, convenient for finding out when some-

body’s in town, but not much more. 47   

   Questions 

    1. What are the privacy and security issues with using Google Latitude?  

   2. If users can lie about the location, is this a very effective tool?  

   3. What are the advantages of using LBS?  

   4. If you wanted to use Google Latitude, what could you do to protect your privacy from some-

one you do not want to be able to locate you?        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Building Nationwide Broadband 

 The Federal Communications Commission is proposing a nationwide broadband plan, a 

sweeping initiative to provide—among other things—100 megabit-per-second Internet 

access to 100 million people by 2020. The FCC also proposes to deliver 1-gigabit-per-

second access to places such as schools, libraries, and government buildings. “The 

national broadband plan is a 21st-century roadmap to spur economic growth and invest-

ment, create jobs, educate our children, protect our citizens, and engage in our democ-

racy,” said FCC Chairman Julius Genachowski. 48  

 How will implementing nationwide broadband create technology jobs? Identify three 

new products or services you could create based on nationwide broadband. Will a nation-

wide broadband plan eliminate the digital divide in the United States?  

   2. Foursquare Cheating 

 Foursquare is one of the latest social networking sites that use location-based services. 

Users check-in to places they visit, such as a bar, restaurant, or library. The main goal 

in using Foursquare is to earn badges and “Mayor” titles for favorite establishments by 

checking in more than friends or other Foursquare users. However, users were found to 

be cheating, recording check-ins to places they had not been. In an effort to make it more 

difficult to cheat, the company introduced a new “cheater code,” which uses a smart 

phone’s GPS—where available—to validate the users’ true location. 49  
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 Why is GPS important to Foursquare? How could individuals cheat on providing loca-

tions? Why would individuals cheat about their locations? What did Foursquare implement 

to halt cheating? Do you think Foursquare users will still find ways to cheat?  

   3. Pandora Makes Users’ Music Public 

 Pandora, the online music company, lets users create personalized music stations that 

they can stream online, but it also makes those stations viewable to anyone on the Internet 

who knows someone’s email address. For example, someone with the email address 

 sergey@google.com  likes a band called Rise Against. Using the email address of Steve 

Jobs implies he likes country music legend Willie Nelson and jazz trumpeter Chris Botti. 50  

 Do you view your music selection as private or public information? How could some-

one use this information unethically? Do you see this as a threat for Pandora? Do you 

think customers will stop using the service? What can Pandora do to ensure customer 

privacy?  

   4. Wireless Network Vulnerability 

 Empty cans of Pringles could be helping malicious hackers spot wireless networks that 

are open to attack. Security companies have demonstrated that by using a simple Pringles 

can to create a homemade antenna, someone can easily identify wireless networks. 

Known as the “PringlesCantenna,” these networks are rapidly becoming popular because 

they are cheap (under $10) and easy to set up. 

 Wireless network security is a big concern of network managers. As companies and 

home users have increasingly adopted wireless technology, security precautions need 

to be enforced. After all, the very nature of using wireless technology deliberately puts 

information out on the airwaves for anyone within range and equipped with an appropri-

ate receiver (e.g., PringlesCantenna) can grab this information. This is why many wireless 

networks should apply authentication and encryption mechanisms to provide a trusted 

level of security. 51  

 Create a report based on Internet research that discusses the tips, techniques, and 

best practices to protect against this type of amateur hacking. Include a summary on the 

types of detection and prevention technology available, specifically the use of firewalls 

and built-in wireless security mechanisms.  

   5. Selecting an ISP 

 You have been hired by Front Range Car Rental, a new company in Colorado, to research 

companies that can host its website. Because all ISPs are not created equal, you have 

been provided with some questions to help you identify their strengths, weaknesses, 

capabilities, and core competencies. 

 Does the ISP offer full life cycle services, including 24/7 accessibility, data storage, 24/7 

customer support? What is the ISP’s depth and breadth of technical expertise? What are 

its specialties? Does the ISP have actual customers online and if so, what results have 

they achieved? Can the ISP provide development expertise to customize the applications? 

How does the ISP handle updates? Adding product modules? Specifically, does the ISP’s 

infrastructure deliver:

    ■ High availability (uptime)?  

   ■ Assured data integrity?  

   ■ Scalability?  

   ■ Reliability?  

   ■ High performance?  

   ■ Security and access control?    

 Develop a detailed report answering the questions presented here along with your ISP 

recommendation.  
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   6. Wireless Fitness 

 Sandifer’s Fitness Club is located in central South Carolina. Rosie Sandifer has owned 

and operated the club for 20 years. The club has three outdoor pools, two indoor pools, 10 

racquetball courts, 10 tennis courts, an indoor and outdoor track, along with a two-story 

exercise equipment and massage therapy building. Sandifer has hired you as a summer 

intern specializing in MIS. The extent of Sandifer’s current technology includes a few PCs 

in the accounting department and two PCs with Internet access for the rest of the staff. 

Your first assignment is to create a report detailing networks and wireless technologies. 

The report should explain how the club could gain a business advantage by implementing 

a wireless network. If Sandifer likes your report, she will hire you as the full-time employee 

in charge of MIS. Be sure to include all of the different uses for wireless devices the club 

could implement to improve its operations.  

   7. The End of the All-You-Can-Eat Wireless Data Plan 

 AT&T, along with other wireless service providers such as Verizon, are switching from 

an all-you-can-eat data plan to tiered pricing. The move comes as landline revenues are 

shrinking and mobile usage, especially on smart phones that require higher bandwidths, is 

greatly expanding. Subscribers who consume modest levels of data will pay slightly less 

every month than they do now, while heavy users will see extra fees. 

 AT&T is said to be offering two new plans: one will cost $25 per month and offer 2 

gigabytes of data per month, and a second plan will cost $15 per month for 200 megabytes 

of data. If users on the second plan go over, they will pay another $15 for 200 megabytes. 52  

 Does this make good business sense? Will these fees disappear when service provid-

ers start offering 4G or WiMAX services? How scalable do you think AT&T’s network is?  

   8. Could the Domain Name System Be Hacked? 

 Is it possible for someone to hack the DNS? If so, it would be a disaster! By hacking the DNS, 

someone could change a website’s IP address, thereby redirecting someone to a fictitious 

or look-alike site that could collect passwords and even credit card information. This sce-

nario really happened. A Brazilian ISP, NET Virtua, was hacked using a method called DNS 

 cache poisoning,  which takes advantage of a hole in DNS software that redirects users 

to websites they did not request. The NET Virtua users were trying to access Bradesco, a 

bank in Brazil, but were sent to a fraudulent website that tried to install malware and steal 

users’ passwords. Luckily, the hack was detected before too much damage was done. 53  

 How can the DNS be protected from cache poisoning? Because every ISP maintains its 

own DNS, is this impossible?  

   9. Shipment Routes 

 Mary Conzachi works in the logistics department for Loadstar, a large trucking company and 

barge operator in the Midwest. She has looked into a variety of systems to keep track of the 

location of trucks and barges so that the company can route shipments better and answer 

customer inquiries faster. Conzachi’s major concern is with the trucks; the barges have com-

modities and take weeks to move something. She states that it is much harder to keep up with 

trucking. She needs to know the exact location of the truck at any given time. You have been 

hired to assist her in recommending a solution. What solution would you recommend? Why?  

   10. Google Collected Public Wi-Fi Data. . .By Mistake 

 Google has admitted to mistakenly collecting data sent over unsecured Wi-Fi networks 

using its Street View cars. Google photographs homes from public streets, using a fleet of 

company cars. Google said it was trying to gather information about the location, strength, 

and configuration of Wi-Fi networks so it could improve the accuracy of location-based 

services such as Google Maps and driving directions. However, in the process, the cars 

were also collecting snippets of emails and other Internet activity from wireless networks 

in the homes, provided they had not been secured by passwords. Google blamed this on 
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a programming error, temporarily halted the Street View data collection, and announced 

it would stop collecting all Wi-Fi data. 54  Do you believe this was a mistake by Google? If 

home users do not protect their wireless networks, what is to stop a neighbor from col-

lecting the same information? Who is really at fault here?   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

  Project  Focus 

    1. In an effort to better connect with younger consumers, McDonald’s restaurants in 

southern California are enticing customers through their mobile phones, offering 

mobile coupons for a free McFlurry. Under the promotion, customer’s text the message 

“McFlurry” to a five-digit short code promotional phone line. An electronic coupon for 

the free dessert is then downloaded to their mobile phones; when consumers bring 

those phones to participating restaurants, they can redeem the coupon electronically. 

Mobile coupons (mcoupons) that are stored and carried in a mobile phone have higher 

redemption rates than paper or ecoupons because they are not forgotten, or left at home. 

Mcoupons can drastically reduce delivery and redemption cost, trigger impulse buys, and 

send offers to customers in real time that are location based. Your customers are mobile, 

and you want your business to take advantage of mobile technology, so you have decided 

to create an innovative system for mcoupons, allowing customers to capitalize on instant 

redemption coupons. As customers walk past your business (or within a 25-foot radius) a 

coupon will be pushed to their mobile device. As you prepare to deploy this new mobile 

marketing campaign, you need to create a detailed analysis of mcoupons, including all of 

the potential risks and benefits. In your analysis, be sure to discuss the types of coupons 

you would offer to your mobile customers along with all of the potential risks and benefits.  

   2. Radio-frequency identification technologies use active or passive tags in the form of chips 

or smart labels that can store unique identifiers and relay this information to readers. RFID 

tags represent the next big step forward from bar codes, and retailers are using RFID to 

control theft, increase efficiency, and improve demand planning. Businesses are using 

RFID for everything, including preventing toilets from overflowing, refilling customer’s 

drinks, identifying human remains, and combating counterfeit drugs. Develop two new 

products using RFID that can help you reduce expenses, increase profits, and create a 

competitive advantage for your business.      

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

   PROJECT I   GoGo Gadgets 

 Now that Wi-Fi and other types of high-speed wireless networks are becoming common, 

devices using that technology are multiplying rapidly. Wireless gadgets run the gamut from 

cell phones to kitchen appliances and digital cameras. Here are some of the hottest new wire-

less broadband gadgets.

    ■ Samsung’s $2,100 Zipel refrigerator features a touch screen with Wi-Fi to browse the 

Internet, stream media, take notes, and even pull up nutritional information for more than 

500 different types of food. It will also show Google Calendar entries and weather reports, 

as well as news alerts and other articles.  
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   ■ Toshiba’s UX600 LED TV is a Wi-Fi-enabled HDTV that can stream content straight to its 

display without network cables.  

   ■ HTC EVO 4G mobile phone has the ultrafast WiMAX technology letting users surf the Web 

and download beyond broadband speeds with increased reliability. Users can enjoy VoD 

and IPTV, plus download music or electronic books all delivered on a 3.8-inch WVGA 

screen.  

   ■ Sony’s Cybershot is a digital camera with Wi-Fi capabilities, allowing users to share their 

snapshots wirelessly using a built-in Web browser. 55     

  Project  Focus 

 New wireless technologies promise to make today’s wireless fidelity networks seem like 

slow modem dial-up connections. New technologies will provide greater reach geographi-

cally of wireless networks along with new personal and business uses. Search the Internet 

and discover new wireless devices that entrepreneurs and established companies can use to 

improve their business.

    ■ Explain how companies can use these devices to create competitive advantages, stream-

line production, and improve productivity.      

   PROJECT I I   WAP 

 Wireless Internet access is quickly gaining popularity among people seeking high-speed 

Internet connections when they are away from their home or office. The signal from a typical 

wireless access point (WAP) extends only about 300 feet in any direction, so the user must 

find a hotspot to be able to access the Internet while on the road. Sometimes hotspots are 

available for free or for a small fee. You work for a sales company, SalesTek, which has a sales 

force of 25 representatives and customers concentrated in Denver, Colorado; Salt Lake City, 

Utah; and Santa Fe, New Mexico. Your sales representatives are constantly on the road and 

they require 24/7 Internet access. 

  Project  Focus 

 You have been asked to find hotspots for your colleagues to connect while they are on the road. 

It is critical that your sales force can access the Internet 24/7 to connect with customers, sup-

pliers, and the corporate office. Create a document detailing how your mobile workforce will 

be able to stay connected to the Internet while traveling. Here are a few tips to get you started:

    ■ Use websites such as  www.wifinder.com  and  www.jiwire.com  to determine which com-

mercial hotspots would be the most appropriate for your sales force and the commercial 

network service that these hotspots use.  

   ■ Search the websites of two or three commercial networks that seem most appropriate to 

discover more about pricing and services. (Hint: T-Mobile is one example.)  

   ■ Use  www.wifinder.com  and  www.wififreespot.com  to determine how many free public 

hotspots are available in these cities. Are there enough for your company to rely on them 

or should you use a commercial Wi-Fi system. If so, which one?  

   ■ You might also research  www.fon.com  to see alternative methods of using home broad-

band connections.      

   PROJECT I I I   Securing Your Home Wireless Network 

 Wireless networks are so ubiquitous and inexpensive that anyone can easily build one with 

less than $100 worth of equipment. However, wireless networks are exactly that—wireless—

they do not stop at walls. Living in an apartment, dorm, or house means that your neighbors 

can access your network. 
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 It is one thing to let neighbors borrow sugar or a cup of coffee, but problems occur when 

you allow them to borrow your wireless network. There are several good reasons for not shar-

ing a home wireless network including:

    ■ Slowing of Internet performance.  

   ■ Potential for others to view files on your computers and spread dangerous software such 

as viruses.  

   ■ Possibility for others to monitor the websites you visit, read your email and instant mes-

sages as they travel across the network, and copy your usernames and passwords.  

   ■ Availability for others to send spam or perform illegal activities with your Internet 

connection.    

  Project  Focus 

 Securing a home wireless network makes it difficult for uninvited guests to connect through 

your wireless network. Create a document detailing how you can secure a home wireless 

network.   

   PROJECT IV   Weather Bots 

 Warren Jackson designed a GPS-equipped robot when he was a graduate student at the 

University of Pennsylvania. The robot was created to bring weather balloons back down to 

Earth, allowing them to land in a predetermined location. The National Weather Service has 

collected most of its information using weather balloons that carry a device to measure items 

such as pressure, wind, and humidity. When the balloon reaches about 100,000 feet and pres-

sure causes it to pop, the device falls and lands a substantial distance from its launch point. 

The weather service and researchers sometimes look for the $200 device, but of the 80,000 

sent up annually, they write off many as lost. 

 Jackson’s idea was so inventive that Penn’s Weiss Tech House—a university organiza-

tion that encourages students to innovate and bring their ideas to market—awarded Jackson 

and some fellow graduate engineering students first prize in its third annual PennVention 

Contest. Jackson won $5,000 and access to expert advice on prototyping, legal matters, and 

branding. 56  

  Project  Focus 

 GPS and GIS can be used in all sorts of devices, in many different industries, for multiple 

purposes. You want to compete, and win first prize, in the PennVention next year. Create a 

product, using a GPS or GIS, that is not currently in the market today that you will present at 

the next PennVention.   

   PROJECT V  Free Wi-Fi in Africa 

 Covering Africa with free and low-cost Wi-Fi may not seem like a smart thing, but that is exactly 

what Paul English, the cofounder of travel search engine  Kayak.com , plans to do. English has 

created a hybrid nonprofit/for-profit company, JoinAfrica, to explore the creation of two tiers 

of Wi-Fi access in Africa. The first tier will be free and offer basic email service (from Gmail, 

Yahoo!, etc.) and Web browsing (Wikipedia, BBC, etc.). The second tier will be fee-based and 

offer additional capabilities, including audio, video, and high-quality images. 57  

 Although many countries in Africa struggle to have proper drinking water or even efficient 

electrical power, English and the JoinAfrica initiative believe having access to the Internet is 

just as important. JoinAfrica will work with for-profit telecommunication companies in Africa 

to first branch out with existing connections in villages, providing residents with the first-

tier services, and residents can pay money to upgrade to the second tier. More bandwidth-

intensive services such as streaming video and pornography will be throttled to ensure a 

basic level of service for all as the networks grow. 
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  Project  Focus 

    ■ List 10 ways wireless access might help remote villages in Africa.  

   ■ List 10 ways wireless access could hurt remote villages in Africa.  

   ■ What other infrastructure requirements will JoinAfrica need to implement to ensure the 

project’s success?  

   ■ How will changes in technology over the next decade affect the JoinAfrica project?  

   ■ What types of security and ethical issues will JoinAfrica face?  

   ■ If you were given $1 million, would you invest it in JoinAfrica?     

   PROJECT VI   Never Run with Your iPod 

 Jennifer Goebel was disqualified from her first-place spot in the Lakefront Marathon in 

Milwaukee after race officials spotted her using an iPod. A controversial 2007 rule banned por-

table music devices by all U.S. Track and Field participants because music could give a runner 

a competitive advantage and cause safety issues if the runner can’t hear announcements. 

The officials for the Lakefront Marathon took action after viewing online photos of Goebel 

using her iPod; ironically, the photos were posted by Goeble herself on her own website. 58  

  Project  Focus 

 Do you agree with the USTAF’s decision to disqualify Jennifer Goebel? How could an iPod 

give a runner a competitive advantage? With so many wireless devices entering the market, 

it is almost impossible to keep up with the surrounding laws. Do you think Goebel was aware 

of the headphone ban? In your state, what are the rules for using wireless devices while driv-

ing? Do you agree with these rules? How does a business keep up with the numerous, ever- 

changing rules surrounding wireless devices? What could happen to a company that fails to 

understand the laws surrounding wireless devices?   

   PROJECT VI I   Ding-a-Ling Took My $400! 

 A satellite television customer requested her service be disconnected due to poor reception. 

Soon after disconnecting the service, the customer noticed a direct bank withdrawal for a 

$430 early-termination fee from the satellite provider. To make matters worse, the unplanned 

charge caused hundreds of dollars in overdraft charges. To top it all off, a customer service 

representative apparently named Ding-A-Ling called the customer to see if she would con-

sider reconnecting the service. 59  

  Project  Focus 

 Never give any company your checking account number or direct access to your bank 

account. If you want to establish a good relationship with a company, give it your credit card 

number. When a relationship with a supplier turns sour, the last thing you want is for that com-

pany to have direct access to your checking account. 

 Do you think what the satellite provider did was ethical? What could the customer do when 

disconnecting her service to avoid this type of issue? Can credit card companies enter your 

bank account and take out as much money as you owe at any time they want? Why is it impor-

tant to never give a supplier direct access to your business checking account?   

   PROJECT VI I I   911 McNuggets 

 Cellular technologies have changed the way we do business, and it is hard to imagine life with-

out them. There are many wonderful advantages of using wireless technologies in business, 

but there are also some serious disadvantages, like the ability to make a bad decision faster. 

 A woman in Florida called 911 three times after a McDonald’s employees told her they were 

out of Chicken McNuggets. The woman stated that this is an emergency and if she had known 
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they didn’t have any McNuggets, then she would not have given them any money. The woman 

said McDonald’s offered her a McDouble, but that she didn’t want one. The woman was cited 

on a misuse of 911 charge. 60  

  Project  Focus 

 It is so easy to pick up the phone, from anywhere, at any time, and make a bad call. How many 

times do you see people making calls on their cell phones from inappropriate locations? If 

this woman had to wait in line to use a pay phone, do you think it would have given her time to 

calm down and rethink her decision? With technology and the ability to communicate at our 

fingertips, do you agree that it is easier than ever to make a bad decision? What can you do to 

ensure you think before you communicate?   

   PROJECT IX   Wireless Networks and Streetlights 

 Researchers at Harvard University and BBN Technologies are designing CitySense, a wire-

less network attached to streetlights that can report real-time data across the entire city of 

Cambridge, Massachusetts. The CitySense network mounts each node on a municipal street-

light, where it draws power from city electricity. Each node includes a Wi-Fi interface, weather 

sensors, along with download and uploading data capabilities. 61  

  Project  Focus 

 You are responsible for deploying a CitySense network around your city. What goals would 

you have for the system besides monitoring urban weather and pollution? What other benefits 

could a CitySense network provide? How could local businesses and citizens benefit from the 

network? What legal and ethical concerns should you understand before deploying the net-

work? What can you do to protect your network and your city from these issues?    

Project 

Number

Project 
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Project 

Type Plug-In

Focus 

Area

Project 

Level Skill Set

Page 

Number

9 Security Analysis Excel T3 Filtering Data Intermediate Conditional 

Formatting, 

Autofilter, Subtotal

AYK.7

10 Gathering Data Excel T3 Data Analysis Intermediate Conditional Formatting AYK.8

11 Scanner System Excel T2 Strategic Analysis Intermediate Formulas AYK.8

12 Competitive Pricing Excel T2 Profit Maximization Intermediate Formulas AYK.9

13 Adequate 

Acquisitions

Excel T2 Break Even 

Analysis

Intermediate Formulas AYK.9

15 Assessing the Value 

of Information

Excel T3 Data Analysis Intermediate PivotTable AYK.10

16 Growth, Trends, and 

Forecasts

Excel T2, T3 Data Forecasting Advanced Average, 

Trend, Growth

AYK.11

18 Formatting Grades Excel T3 Data Analysis Advanced If, LookUp AYK.12

22 Turnover Rates Excel T3 Data Mining Advanced PivotTable AYK.15

23 Vital Information Excel T3 Data Mining Advanced PivotTable AYK.15

24 Breaking Even Excel T4 Business Analysis Advanced Goal Seek AYK.16

25 Profit Scenario Excel T4 Sales Analysis Advanced Scenario Manager AYK.16

  AY K  A P P L I C AT I O N  P R O J E C T S 

 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.                         
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   section 8.1   SUPPLY CHAIN MANAGEMENT 

   L E A R N I N G  O U T C O M E S 

  8.1. Explain integrations and the role they play in connecting a corporation. 

  8.2 Describe supply chain management and its role in supporting business operations. 

  8.3. Identify the benefits and challenges of SCM along with its future.   

   BUILDING A CONNECTED CORPORATION 
THROUGH INTEGRATIONS 

 Until the 1990s, each department in the United Kingdom’s Ministry of Defense and Army 
headquarters had its o mation system, and each system had its own database. 
Sharing informa , requiring employees to manually input the same infor-
mation into different systems multiple times. Often, management could not even com-
pile the information it needed to answer questions, solve problems, and make decisions. 

 To combat this ch tegrated its systems, or built connections 
among its many databases. These connections or    integra   allow separate systems to 
communicate directly with each other, eliminating the need for manual en to mul-
tiple systems. Building integrations allows the sharing of information across databases 

amatically incr my can now generate reports detail-
ing its state of readiness and other essential intelligence at were nearly impos-
sible before the integrations. 

 Tw e used for integrating databases eate for-
war d integra at link pr tabases) 

ain. A    forward integra   takes information entered into a given sys-
tem and sends it automatically to all dow eam systems and processes. A    backward 
inte a   takes information entered into a given system and sends it automa  

eam systems and processes.  Fi e 8.1  demonstrates ho ks 
across the systems or processes of sales, order en t, and billing. I  
order entry system, for example, an employee can upda ’s information. Via 

tegra , that information is sent upstream to the sales system and do eam 
t and billing systems. Ideally, an organiza ts to build both 

d in a , which pro eate, update, and 
delete informa . However, integrations ar  
to build and maintain, causing most organizations to invest in forward integra      

 The second integration method builds a central r  
informa Fi e  8.2  pro ma tegrated using 

  LO 8.1:   Explain integrations and 

the role they play in connecting a 

corporation.  

 FIGURE 8.1 

 A Forward and Backward 

Customer Information 

Integration Example 
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oss four different systems in an organization. Users can create, update, 
and delete customer informa tr tabase. As users perform 
these tasks, in ations automa ted customer informa-

e  
information stor tegra tirely eliminate informa-
tion redundancy, but they do ensure information consistency among m .     

  Integration Tools 

  e systems    pro terpr t and data access for a firm’s opera-
tions and business processes. These systems can manage customer informa oss 
the enterprise, letting you view ever as experienced from sales to 
support. Enterprise systems are often available as a generic, but highly customizable, 
group of progr ting, manufacturing, and mar-
keting. Gener t tools for customization are complex programming 
tools that require specialist capabilities. 

    e application inte ation (EAI)    connects the plans, methods, and tools 
aimed at integrating separate enterprise systems. A    legacy system    is a curren
system that will become the base for upgrading or integrating w . EAI 
reviews how legac ape of the firm’s business processes and 

tly reuse what alr ta. 
 Integra e achieved using  ware —  several differen e that 

o e applications. Middleware 
translates informa ate systems.  e applica inte ation 
(E ware    takes a new approach to middleware by packaging commonly used 
applications together, reducing the time needed to integrate applica om multiple 
vendors. The rem apter co ee enterprise systems most organi-
zations use to integrate their disparate departments and separate operational systems: 
supply chain management (SCM), customer relationship management, and enterprise 
resource planning (see  Fi e 8.3 ).       

  SUPPLY CHAIN MANAGEMENT 

 The average company spends nearly half of every dollar it earns on suppliers and raw 
materials to manufacture products. It is not uncommon to hear of cr -
tors focusing on getting the right products, to the right place, a igh , at the 

  LO 8.2:   Describe supply chain man-

agement and its role in supporting 

business operations.  

 FIGURE 8.2 

 Integrating Customer 

Information among 

Databases 
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right cost. F eason, tools that can help a company source raw materials, manufac-
ture products etailers and customers are in high demand. 
A    supply chain    consists of all parties involved, directly or indirectly, in obtaining raw 
materials or a product.  Figure 8.4  highlights the five basic supply chain activities a com-
pany undertakes to manufacture and distribute products. To automate and enable 

 FIGURE 8.3 

 The Three Primary Enterprise 

Systems 
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 FIGURE 8.5 

 A Typical Supply Chain 

sophisticated decision m itical areas, companies are turning to systems 
that provide demand forecasting, inventory control, and informa  
suppliers and customers.     

    Supply chain management (SCM)   anagement of informa ws between 
ain to m imize total supply chain effectiveness and 

corporate pr n the past, manufacturing efforts focused primar
improvement efforts w ts reach across the entire 
supply chain, including customers, customers’ customers, suppliers, and suppliers’ sup-
pliers. Today’s supply chain is an intricate k of business partners linked through 
communica annels and relationships. Supply chain management systems man-
age and enhance these rela ith the primary goal of crea t, 
and lo k of business rela at take products from concept to 
market. SCM systems crea tegrations or tight process and information linkages 

ticipan ain. Supply chain management perfor ee 
main business processes (see  Figure 8.5 ):

    1. Materi w fr eam suppliers at all levels.  

   2. Materials are transformed into semifinished and finished products—the organiza-
tion’s o oduction processes.  

   3. Products ar ibuted to customers and their downstream customers at all levels.        

 Consider a customer purchasing a mountain bike from a dealer. Dozens of steps are 
required to complete this transaction from beginning to end. The customer places an 
or . The dealer purchases the bike from the manufacturer. The manu-
facturer purch aw materials required to make the bike such as aluminum, rub-

es, brakes, accessories, and packaging from different suppliers. The raw materials 
are stored in the manufacturer’s warehouse until a production order requires the bike 
to be built, a oduct is sent to the dealer or, in some cases, 
dir . The supply chain for a bike manufacturer includes all processes 
and people required to fulfill the customer’s order (see  Figure 8.6 ).     

 Walmart and Procter & Gamble (P&G) have implemented a successful SCM system 
at links Walmart’ ters dir s manufacturing centers (see 

 Figure  8.7 ). The customer generates order information by purchasing a product from 
Walmart. Walmar der informa e ibutor. The 
warehouse or distributor transfers the order information to P&G, which pro icing 
and av ma e and r oduct to the distributor. 
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Pa t is transferre onically. Effective and efficient supply chain management 
systems can enable an organiza ave these impacts on Porter’s Five Forces Model 2 :

    ■ Decr wer of its buyers.  

   ■ Increase its supplier power.  

   ■ Increase buyers e eat of substitute products or 
.  

   ■ Create entry barriers to reduce the threat of new entrants.  

   ■ Incr e advantage through cost leadership 
(see  Figure 8.8 ).             

 FIGURE 8.6 

 Supply Chain for a Bike 

Manufacturer 

 FIGURE 8.7 

 Supply Chain for a Product 

Purchased from Walmart 
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  THE BENEFITS OF SCM 

 Better forecasts for tomorrow result in better preparedness today. Te
ha tly improv  perfor
such as access to advanced modeling and simulation tools that can combine informa-

om multiple sources to build forecasts that look days, weeks, and months ahead. It 
is now common, for instance, for suppliers to par te in product development and for 
retailers to contribute to marketing campaigns. Consider ws that sup-
ply chain integration results in superior supply chain capabilities, which dr m’s 
pr ms have dreamed of integra ains for a long 
time, it is only recen at advances in MIS have brought these dreams to life. Improved 

oss the supply chain and increased pr m are the prim
business benefits received when implementing supply chain management systems. 

  Improved Visibility 

    Supply chain  eas up and do ain in 
real time. To react to demand, an organiza w all customer events trig-
gered upstream and do eam and so m ’ sup-
pliers. Without this informa ain participants are blind to the supply and 
demand needs occurr arketplace, a factor required to implement successful 
business strategies. To improv oss the supply chain, firms can use supply 
chain planning systems and supply chain execution systems.    Supply chain planning 

stems    use advanced mathematical algorithms to improv w and efficiency of the 
supply chain while reducing invent ate results, however, supply chain 
planning systems require informa at are correct and up-to-date regarding 
customers, orders, sales, manufactur ibution capabilities. 

 I ain consists of multiple firms tha tly and 
effectively as a single firm ma   Supply chain execution 

  ensure supply chain cohesion by automa en
chain. For example, a supply chain execution system might electronically route orders 
from a manufacturer to a supplier using    ele ta interchange (EDI),    a standard 
format for the electronic exchange of informa ain participants. 
 Fi e 8.9  details how supply chain planning and supply ch ter-
act w ain.     

 A good example of inventory issues that occur when a company does not have a clear 
vision of its en e supply ch . The    bullwhip ct    occurs when 
distorted product-demand information ripples from one par oughout 
the supply chain. The misinformation regarding a slight rise in demand for a product 
could ca ent members in the supply chain to stockpile invent anges 
ripple throughout the supply chain, ma issue and creating excess inven
and costs for all. For example, if a car dealership is ha ard time mo
lar brand of car, it might offer significant discounts to try to mo ventory. W
this critical information, the car manufacturer might see a rise in demand for this par-
ticular brand of car and increase production orders, not re at the dealerships are 
actually challenged with selling the invent oday, integrated supply chains pro

  LO 8.3:   

challenges of SCM along with its 

future.  

 FIGURE 8.8 

 Effective and Efficient Supply 

Chain Management’s Effect 

on Porter’s Five Forces 
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managers w ’ and customers’ supply chains, ensur-
at supply always meets demand.  

  Increased Profitability 

 Supply chain management systems can increase pr oss an organization. 
For example, a manufacturing plant manager migh vent
Product A as low as possible ectly re anufacturing costs and 
m t manager look great. However, the plant manager and the business might 
not realize that these savings are causing increased costs in other areas, such as hav-
ing to pay more to procure raw materials for immediate production needs or increas-
ing costs due to expedited shipping ser . O tegrated 
supply chain would uncover these issues, allowing a firm to adj ategies to 
increase pr oss the enterprise. 

 Customers are also more demanding than ever before. Because information is so 
readily available a t, when they want it, and how they 
want it delivered. If your company can’t meet their demand, the competition is simply a 
mouse-click away. Couple supply chain complex y’s demanding customers 

m’s costs can easily escalate out of control.    Demand planning   gener-
ate demand forecasts using statistical tools and for , so companies 
can respond faster and more effectively to consumer demands through supply chain 
enhancements. Firms are implementing demand planning systems to understand cus-
tomer demand and pr ate supply chain costs that 
ultimately impact the firm’s performance and business strategies. Innovative wireless 
technologies, such as radio-frequency identification (RFID), are also enabling compa-
nies to operat oved speed and accuracy, ensuring tha
tinuously changing customer demands. 

 A supply chain is only as strong as its weakest link. Companies use supply chain man-
agement metrics to measure the performance of supply ch
links ain managemen ics include:

    ■  Back order: der for a pr at is out of stock.  

   ■  Inventory cycle time:  The time it takes to manufacture a product and deliver it 
to the retailer.  

   ■  Customer order cycle time:  The agr chase of a 
product and the delivery of the product.  

   ■  Inventory turnover:  The frequency of inventory replacement.      

 FIGURE 8.9 

 Supply Chain Planning’s and 

Supply Chain Execution’s 

Roles in the Supply Chain 



Chapter 8 Enterprise Applications: Business Communications296

  THE CHALLENGES OF SCM 

 The primary challenges associated with supply chain management include costs and 
complex upply chain management systems can cost millions of dollars for the 
software and millions of dollars more for help with the implementation. Just walk into 
any manufacturing plant, distribution center ill witness 
the complex ted with supply chain management. Supply chains 
cross entire organizations touching multiple departments and spanning organiza-
tionwide business processes. Revamping just a single business process can be difficult 
for a company. Revamping all business pro at touch the supply chain is an 
incr equired for the SCM system to 
become effective. And, to top it all off ain reaches beyond the borders of 
the organization into partner, supplier, and customer domains, adding another layer 
of complex CM. A lack of adequate collaboration among marketing, sales, and 
manufacturing within a company and suppliers, partners, and distributors outside of a 
company can easily sabotage SCM efforts sending the multimillion-dollar investment 
down the drain. 

 The move toward globalization is also increasing supply chain complex
ply chains span geographical locations, issues such as time zone differences, trans-
portation fees, cultural and language barriers, and exchange rates all add additional 
layers to the already complex supply chain. Government relationships, taxes, and local 
laws also tend to differ across global regions, creating more confusion and issues in 
supplier relationships. The bottom line is that SCM systems are complex and costly 
and implementing them correctly can be challenging even for the most sophisticated 
organization.  

  THE FUTURE OF SCM 

 There is a great commer at depicts the future of supply chain management. A man 
wearing a unifor ough a eal box 

. H oduces a new bag of 

 BUSINESS DRIVEN ETHICS AND SECURITY 

 

  
 

  

  APPLY  YOUR  KNOWLEDGE 
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dog food as soon as the h ’s bo ally reaches into the shower 
to hand a new bottle of shampoo to the m wer who had just run out. The 
next wave in supply chain management will be home-based supply chain fulfillment. No 
more r e to replace your products as your stor
as you need a new product. 

 Walgre en ting itself from other national chains as the family’s just-
in-time supplier, developing custom websites for each household that allow families 
to order electronic k up their goods at a self-s ter or drive-
thr w at their convenience. Walgreens even calls its customers to let them 

escription medications are soon going to r
new prescription. 

 ain management market matures, it is becoming even more sophis-
ticated and incorpora al function arketing, customer ser , 
and even product development to its extended supply chain. Advanced communica-
tions tools, easy-to-use decision support systems ust among participants 
when sharing information are all m ain possible. A few 
of the fastest-growing SCM components include:

    ■  Collaborative demand planning— reduces invent vestments, while improving 
customer sa  

   ■  Collaborative engineering— reduces product development costs.  

   ■  Selling chain management— automates order processes from initial customer 
al product delivery.  

   ■  Supply chain event management (SCEM)— increases real-time information 
sharing among supply chain partners focusing on reducing r
unexpected events.       

 BUSINESS DRIVEN DEBATE 

 
 
 
 
 
 
 
 
 
 
 

  
  

 
 
 

 
   

  APPLY  YOUR KNOWLEDGE 



Chapter 8 Enterprise Applications: Business Communications298

  section 8.2    CUSTOMER RELATIONSHIP MANAGEMENT 

AND ENTERPRISE RESOURCE PLANNING 

   L E A R N I N G  O U T C O M E S 

  8.4 Describe customer relationship management and its role in supporting business operations. 

  8.5. Identify the benefits and challenges of CRM along with its future. 

  8.6 Describe enterprise resource management and its role in supporting business operations. 

  8.7. Identify the benefits and challenges of ERP along with the future of the connected corporation.   

   CUSTOMER RELATIONSHIP MANAGEMENT 

 Today, most competitors are simply a mouse-click away, and this intense competition is 
for ms to switch from sales-focused business strategies to customer-focused busi-
ness strategies. Customers are one of a firm’s most valuable assets, and building strong 
loyal customer relationships is a key competitive advantage. Harley-Davidson offers an 
excellen a ws the value of customer loy
itself in the coveted position of dem o other motorcycle 
in the world has the look, feel, and sound of a Harley-Da and for Harley-
Davidson motorcy ome models ha
list. Kno , Harley-Da ted the Harley’s Owners 
Group (HOG), which is the largest motorcycle club in the world with more than 600,000 
members. HOG offers a wide array of events, rides
is a key competitive advantage as it helps to build a strong sense of comm
Harley-Da wners. Harley-Davidson has built a customer following that is 
extremely loy 5  

    er relationship managem    is a means of managing all aspects of 
a customer’s rela anization to increase customer loy eten-
tion and an organization’s pr ws an organization to gain insights into 
customers’ shopping and buying beha . Ev unicates with 

m has the chance to build a trusting relationship w at particu-
lar customer. Harley-Da e at it takes more than just building and selling 
motorcycles to fulfill the dreams of its loyal customers. For this reason, the company 
strives to deliver unforgettable experiences along w oducts
the company began selling products online it found itself facing a dilemma—its online 
stra ies directly to consumers would b arley-Da s 
dealers, who depend on the high-margin accessories for store revenues. The solution 
was to deploy Harley-Da , which prompts customers to select a participating 
Harley-Da e placing any online orders. The selected dealership is 
then r der. This stra ed tha emained 
the focus point of each customer’s buying experiences. To guarantee that every customer 
has a highly sa ience, the company asks the dealers to agree 
to a number of standards including:

    ■ Checking online or  

   ■ Shipping online orders within 24 hours.  

   ■ Responding to customer inquiries w . 6     

 Harley-Da ics such as time taken to process 
orders, number of returned orders, and number of incorrect orders, guaranteeing that 
the company delivers on its critical success factor of pro ompt, excellent cus-
tomer ser tly to all its loyal customers. 

 A primary component of managing a customer rela wing when and 
why the customer is communicating w pany. Imagine an irate customer that 
has just spent an hour on the phone w ur call center complaining about a defective 

  LO 8.4:   Describe customer relation-

ship management and its role in sup-

porting business operations.  
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product , your sales representative decides to drop 
by the customer’ ttempt to sell additional products. Ob
the ideal time to try to up-sell or cross-sell pr . A cus-
tomer relationship management system would inform the sales representa at 

ovide details of the 
call. Then your sales representa stop by and offer assistance in r
product issue, which might help restor elationship w ovide 
opportunities for future sales. 

 The complicated piece of this puzzle is that customers have many communication 
channels they can use to contact a company including call centers, websites, email, 
faxes, and telephones. To make matters even more complex, a single customer can 
communicate with a firm using all of the different communication channels multiple 
times. Keeping track of customer communications is important if the firm wants to con-
tinue to build and manage that relationship. A CRM system can tr m of cus-
tomer communication pro mation to all employees (see  Figure  8.10 ). 
The firm can then implement strategies for the best ways to communicate effectively 
w . W m can obtain an over  
the customer’s products, preferences, account information, communications, and 
purch wing it to send customized product offers, expedite shipping, 
ensure sa arketing and sales techniques that can greatly add to 
sales and profits.      

 FIGURE 8.10 

 Customer Relationship 

Management Overview 
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  THE BENEFITS OF CRM 

 a e best positioned to achieve 
success. Of course, building successful customer relationships is not a new business prac-
tice; however, implemen ws a company to operate mor tly 
and effectively in the area of suppor ves far beyond technol-

y iden arketing campaigns tailored 
to each. This en eat customers as individuals, gaining important insights 
in eferences and shopping beha . Fir at treat their customers 
well reap the rewards and generally see higher pr y . Iden-

m to ensur at these customers receive 
chase 

new products. Fir ble customers b mula—
recency, frequency, and monetary value. In other words, an organiza ust track:

    ■ How r ecently  a customer purchased items.  

   ■ How  equently  a customer purchases items.  

   ■ The  monetary value  of each customer purchase.    

 After gathering this initial CRM informa m can analyze it to iden t-
terns and create marketing campaigns and sales promotions for different customer seg-
ments. For example, if a customer buys only at the heigh m should 
send a special offer during the off-season. If a certain customer segment purchases shoes 
but never accessories, the firm can offer discounted accessories with the purchase of a 
new pair of shoes m determines that its top 20 percent of customers are respon-
sible for 80 percen evenue, it can focus on ensur e always 
satisfied and receive the highest levels of customer ser . 

  Evolution of CRM 

 There are three ph epor alyzing, and 
(3) predicting.  reporting technolo s    help organizations iden
across other applications.  analysis technolo s    help organizations segment 
their customers into categories such as best and worst customers.  pred
technolo es    help organizations predict customer beha , such as which customers 
are at risk of lea Figure 8.11  highlights a few of the important questions an organiza-
tion can answer in these areas by using CRM technologies.      

  LO 8.5:   

challenges of CRM along with its 

future.  

ANALYZING

Customer Segmentation:

Asking Why It Happened

 

PREDICTING

Customer Prediction:

Asking What Will Happen

 

 

 

REPORTING

Customer Identification:

Asking What Happened

 

 

 FIGURE 8.11 

 Evolution of CRM 
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  Operational and Analytical CRM 

 im ts of a CRM stra e operational CRM and an
CRM.    Operational   supports traditional transactional processing for day-to-day 
front-office opera at deal dir .    Analytical   
supports back ations and strategic analysis and includes all systems that do 
not deal dir ith the customers.  Fi e 8.12  provides an over .     

 BUSINESS DRIVEN GLOBALIZATION 
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  Figure 8.13  sho ent technologies marketing, sales
departments can use to perform opera al CRM.      

  Marketing and Operational CRM 

 Companies ar oduct to as many customers as possible; 
instead, they ar any products as possible. Marketing 
departmen y of doing business by using CRM technologies that 
allo ather and an mation to tailor successful mark
campaigns. In fact, a marketing campaign’s success is directly propor al to the orga-
niza ather and an ight customer information. The three pri-
mary operation arketing depar t can implement to increase 
customer satisfaction are:

    1. List generator.  

   2. Campaign management.  

   3. Cross-selling and up-selling.    

  List Generator    generators    compile customer informa om a var
sources and segment it for different marketing campaigns. These sources include web-
site visits aires eys, marketing mailers, and so on. After compiling the 

Marketing

Operational CRM Technology

Sales

Operational CRM Technology

Customer Service

Operational CRM Technology

 FIGURE 8.13 

 Operational CRM 

Technologies 
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customer list ed based on criteria such as household income, gender, edu-
cation level, political facilitation, age, or other factors. List generators pro ar-
keting department w ma ust target to 

ark  

  Campaign Management      Camp management stems   ough 
mark y performing such tasks as campaign definition, planning, 

tation, and success analysis. These advanced systems can even cal-
cula esults for each marketing campaign.  

  Cross-Selling and Up-Selling   o key sales strategies a marketing campaign 
can deploy are cross-selling and up-selling.    Cross-selling   al products 

isting customer. For example, if you were to purchase Tim Burton’s 
mo Alice in Wonderland  on Amazon, you would also be asked if you want to purchase 
the mo ’s soundtrack or the original book. Amazon is taking advantage of cross-selling 
by offering customers goods across its book, movie, and music product lines.    Up-selling    
is increasing the value of the sale. McDonald’s performs up-selling b
whether they would like to super- a cost. CRM systems offer 
marketing departmen mation about customers and products, which 
can help iden selling and cross-selling opportunities to increase revenues.   

  Sales and Operational CRM 

 Sales depar ts wer . They h imary 
motivations to track customer sales information irst, sales representa-
tives were str verwhelming amount of customer account information 
they were required to main ack. Second, mana ed 
because m ma em
sales representa , even if the sales representa inding a way to 
track customer information became a critical success factor for many sales departments. 

  Fi e  8.14 ocess, which begins with an oppor
ends w . Leads and poten
lifeblood of all sales organiza
cars. How leads are handled can m evenue gro .     

 FIGURE 8.14 

 A Typical Sales Process 
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    Sales force automation (SFA)    automa ocess. 
SFA products focus on increasing customer sa elation-
ships, and improving product sales ee primary operational CRM technologies a 
sales department can adopt are:

    1. Sales management CRM systems.  

   2. Contact managemen .  

   3. Oppor anagemen .    

  Sales Management CRM Systems      Sales managem stems    automate 
each phase of the sales process epresentatives coordinate and 
org ts. Features include calendars, reminders for important tasks, 
multimedia presenta , and document generation. These systems can even pro
an an ycle and calculate ho epresentative is 
performing during the sales process.  

  Contact Management CRM Systems   A    contact managem ystem    
maintains customer contact information and iden ospective customers for future 
sales, using tools such as organizational charts, detailed customer notes, and supple-
mental sales informa or example, a contact management system can take an 
incoming telephone number and automatically displa s name along with a 
compr unica
sales representative to person versation and ask such things as, “How 
is your new laptop wor ue?” or “How was your family vacation to Colorado?” The 
customer feels valued since the sales associat ws her name and even remembers 
details of their last conversation.  

  Opportunity Management CRM Systems      Opp management 
  target sales opportunities by finding new customers or companies for future 

sales. They determine poten ts 
including budgets and schedules. Advanced systems can even calculate the pr
of a sale, which can save sales representa
ing new customers. The prim tact management and oppor-

anagement is that contact managemen
oppor anagemen tial customers.   

  Customer Service and Operational CRM 

 Most companies recognize the importance of building strong customer relationships 
during the marketing and sales efforts, but they must contin t by building 
strong post-sale relationships also. A prim eason firms lose customers is due to nega-
tive customer ser iences. Providing outstanding customer ser alleng-
ing, and many CRM technologies can assist organizations w tan
The three prim e:

    1. Contact center.  

   2. Web-based self-s .  

   3. Call scripting.    

  Contact Center   A    contact center  or  call center    is wher epresen-
tatives answer customer inquiries and solve problems, usually by email, chat, or phone. 
I -driven organiza ave because maintain-
ing a high level of customer support is critical to obtaining and retaining customers. 
 Figure 8.15  highlights a few of the ser contact center systems offer.                     

 Contact centers also track customer communication histor oblem 
resolutions—information critical for pro a compr
ser epresenta . Representativ ’s 
concerns pro stomer and to the company. Nothing 
makes frustrated customers ha an not ha oblems all over 
ag epresentative.  
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  Web-Based Self-Service      Web-based self-service systems    allow customers to use 
the We oblems. FedEx uses 
Web-based self-ser ack packages without 
ha epresenta ture of Web-based self-
service is    click-to-talk    functions, which allow customers to click on a button and talk 
with a representa nternet. Powerful customer-driven features such as these 
add value to any organiza y pro e mation that 
helps resolve their concerns.  

  Call Scripting   Companies that market and sell highly technical products have a dif-
t customer service representatives.    Call s   

gather product details and issue resolution informa at can be automatically gener-
ated into a script for the representative to read to the customer. These systems even pro-
vide questions the representa oubleshoot the problem and 

esolution. This feature not only helps r
also presents a uniform response so customers don’t receive different answers.   

  Analytical CRM 

 An o mation about customers and products that was once 
impossible to locate arketing and sales campaign to launch and 
which customers to target and when. Unlike operational CRM, which automates call 
centers and sales forces w ancing customer ser , an
works by using business intelligence to iden tterns in product sales and customer 
behaviors. An ts of information to cre-
at , products, and market segments highlighting opportuni-
ties for cross-selling and up-selling.    Website personaliza   occurs when a website has 
stored enough data about a person’s likes and dislikes to fashion offers more likely to 

 FIGURE 8.15 

 Common Services Provided 

by Contact Centers 

Automatic call distribution: Routes inbound calls to available agents.

Interactive voice response (IVR): Directs customers to use touch-tone phones or keywords to 

navigate or provide information.

Predictive dialing: Automatically dials outbound calls and forwards answered calls to an available 

agent.
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appeal to that person. Many marketers use CRM to personalize customer communica-
e worth pursuing. Here ar

informa ts an anization gain.

    ■  Find ne :  An t tha of-
itable mark ive 

y to 
locate these customers for mailings and other oppor .  

   ■  Exceed customer expectations: m mo
“Dear Mr. Smith eeting by personalizing communications. For example, if the firm 
knows the customer’s favorite br at a 
pair of size 12 Nike cross trainers are av
the store.  

   ■  Discover the activitie erforms the best: mine 
what an organization does better th . If a restaurant caters more 
lunches to midsized companies than its competition does, it can purchase a special-
ized m e mailings.  

   ■  Eliminate comp   Analytical CRM can determine sales trends allo
company to pro arting its competition. 
A sports store might iden el and invite 
them to a private sale right befor uns its sale.  

   ■  Care about customers: mine what customers want and 
need, so a firm can contact them with an invitation to a private sale, r at 
a product needs a tune-up, or send them a personalized letter along with a discount 
coupon to help spark a renewed relationship.     

  Measuring CRM Success 

 Us ack and monitor performance is a best practice for many 
companies.  Fi e  8.16  displays a few common CRM metrics a manager can use to 

. Just r at you only want to tr
and seven of the hundreds of CRM ics available.                   

  THE CHALLENGES OF CRM 

 A standard rule of business stat at the customer is always right
, they do not actually mean it. Ebusiness firms must adhere 

to this rule as the power of the customer grows exponen mation age. 
Various websites and videos on YouTube re
(see  Figure  8.17 ). A decade ago if you had a complaint against a company you could 
m ite a letter. Now you can contact hundr

 FIGURE 8.16 

 CRM Metrics 

Sales Metrics Customer Service Metrics Marketing Metrics

Number of prospective customers Cases closed same day Number of marketing campaigns

Number of new customers Number of cases handled by agent New customer retention rates

Number of retained customers Number of service calls Number of responses by marketing campaign

Number of open leads Average number of service requests by type Number of purchases by marketing campaign

Number of sales calls Average time to resolution Revenue generated by marketing campaign

Number of sales calls per lead Average number of service calls per day Cost per interaction by marketing campaign

Amount of new revenue Percentage compliance with service-level 

agreement

Number of new customers acquired by 

marketing campaign

Amount of recurring revenue Percentage of service renewals Customer retention rate

Number of proposals given Customer satisfaction level Number of new leads by product
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 FIGURE 8.17 

 The Power of the Customer 
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 BUSINESS DRIVEN START-UP 
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t or anger w oduct. 
You—the customer—can now take your power directly to millions of people and compa-
nies have to listen.      

  THE FUTURE OF CRM 

 Organizations are discovering a wa eas where it is beneficial to 
build strong relationships beyond customers. These include supplier relationship man-
agement (SRM), partner relationship management (PRM), and employee rela
management (ERM). 

    Supplier rela em    focuses on keeping suppliers satisfied by 
evaluating and categorizing suppliers for different projects. SRM applications help com-
panies analyze suppliers based on a number of key variables including prices, inven-

v ategies. It can then deter
to collaborate with and develop strong relationships with to streamline processes, out-
source services, and pro m could not offer alone. 

    P er rela em    discovers optimal sales channels by 
ight par utual customers. A PRM system offers real-

time sales channel information about such things as inventory av icing strat-
egies, and shipping information, allo arket by offering 
specialized products and ser . 

    Employee rela ement (E    pro eb-based self-ser
at streamline and automat uman resource department. Employees are the back-

bone of an enterpr unication channel to customers, partners, and sup-
pliers. Their rela is far mor an 

elationship with customers, thus many enterprises are turning to ERM systems to 
help retain key employees.  

  ENTERPRISE RESOURCE PLANNING 

 Today’s managers require re ake deci-
sions when they need to.    e resource planning (E    integrates all depart-
ments and functions throughout an organization into a single IT system (or integrated 

  LO 8.6 :  Describe enterprise 

resource management and its role in 
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set of IT systems) so employees can make decisions b terpr ma-
tion about all business operations. 

 Many organizations fail to maintain consistency across business operations. If a sin-
gle department, such as sales, decides to implemen ing 

tments, like marketing and accounting, inconsistencies can occur through-
out the company, and operations can become discontinuous, like silos. Enterprise 
resource planning systems pro aniza y. They allow for the 
effective planning and con olling of all the resources required to plan, source, make, 

.  Figure 8.18  shows how an ERP system takes data from 
acr terprise, consolidates and correlates it, and generates en isewide orga-
nizational reports.     

 FIGURE 8.18 

 Enterprise Resource Planning 

System Overview 

Pack and

Ship

Returns

 FIGURE 8.19 

 ERP Process Flow 
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 The key word in enterprise resource planning is  enterprise.  At the core of an ERP sys-
tem is a central database that gathers tr al data from operational systems across 
the company. Each time information is altered, it is automa ted throughout 
the en e system. For example, sales representa

mation to process orders such as credit ra ventory 
levels, and delivery schedules. Once the order is complete utomatically 
routes it to the next depar der process ated in  Figure 8.19 . ERP sys-
tems facilitate the order process, ensuring customers re chases faster and 
with fewer errors. ERP systems can support numerous business processes far beyond 
order processing, such as emplo ancial reporting. An ERP system can 
also support supplier and customer business processes infiltrating the entire value chain 
and helping organization achieve greater operational efficiency (see  Fi e 8.20 ).          

 FIGURE 8.20 

 The Organization Before and 

After ERP 
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  THE BENEFITS OF ERP 

 ation of ERP systems focused on impro anufacturing process 
through automation, primarily addressing back ocesses such as inven-

dering and product distribution. The second generation of ERP systems extended 
its reach into the fron imarily addressed customer issues including mar-
keting and sales. The third generation of ERP systems wn as ERP-II, allows a com-

al level b terprisewide approach using the 
Internet to connect all participants in the value chain.  Figure 8.21  shows how ERP has 
grown to accommoda tire organization.     

 The current generation of ERP, ERP im ts—core 
  Core E components    are the traditional components included in most 

ERP systems and primarily focus on internal operations.    Extended E components    are 
a components that meet organizational needs not covered by the core compo-

nents and primarily focus on external operations.  Figure 8.22  provides an example of an 
e and extended components.     

  Core ERP Components 

 ee most common core ERP components focusing on internal opera e:

    1. Accoun ance.  

   2. Production and materials management.  

   3. Human resources.    

  LO 8.7:   

challenges of ERP along with the 

future of the connected corporation.  

 BUSINESS DRIVEN MIS 
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  Accounting and Finance ERP Components      ce E
components    manage accounting da ancial processes w terprise 
w al ledger, accounts payable, accounts receivable, budget-
ing, and asset management. One of the most useful features of an ERP accounting/

ance component is credit management. Most organizations manage their relation-
ships w y setting credit limits, or limits on how much a customer can owe 
at any one time ancial systems correlate customers’ or t 

 FIGURE 8.21 

 The Evolution of ERP 

 FIGURE 8.22 

 Core ERP Components and 

Extended ERP Components 

Enterprise

Resource Planning

Software
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balances to determine credit av for ofit-
.  

  Production and Materials Management ERP Components    duction 
and ma ement E onents    handle production planning and execu-
tion tasks such as demand for oduction scheduling, job cost accounting, and 

trol. Demand for mine production schedules and materials 
purch at m wn product prepares a detailed production sched-
ule, and a company that buys products for r aterials requirement plan.  

  Human Resources ERP Components      Human resources E on    
track employee informa yroll, benefits, compensa formance 
assessment and ensur ws. They even allow the organization to 
perform detailed employee analysis, such as iden ve the com-
pany unless additional compensation or benefits are pro
talented people are wor eas wher a eatest impact. Human 
resource components can also iden employees are using which resources, 
such as online training and long-distance telephone services.   

  Extended ERP Components 

 Extended ERP components meet the organizational needs not covered b e com-
ponents and primarily focus on external operations. Many are Internet-enabled and 
require inter , suppliers, and business partners outside the organi-
zation. The four most common extended ERP components are:

    1. Business intelligence.  

   2. Customer relationship management.  

   3. Supply chain management.  

   4. Ebusiness.    

  Business Intelligence ERP Components   Many organizations have found that 
ERP tools can pro eater value w werful business intel-
ligence systems. The business intelligence componen
informa anization (including data used in m
components), organize it, and apply an ols to assist mana . 
Data warehouses are one of the most popular extensions to ERP systems.  

  Customer Relationship Management ERP Components   ERP vendors now 
al function at pro

tems. The CRM components in ERP systems include contact centers, sales force auto-
mation, and advanced mark . The goal is to pro tegrated view of 
customer data, enabling a firm to effectively manage customer rela y respond-
ing to customer needs and demands while iden
tomers so the firm can better allocate its marketing resources.  

  Supply Chain Management ERP Components   ERP vendors are expanding 
their systems to include S at mana ma
among supply chain stages, maximizing total supply chain effectiveness and pr

CM components allo m to monitor and contr ain 
from the acquisition of raw mater e y customers.  

  Ebusiness ERP Components   The newest extended ERP components ar
ebusiness componen at allow companies to establish an Internet presence and 
fulfill online orders. Two of the primary features of ebusiness components are elogis-
tics and eprocurement.    Elo   manages the transportation and storage of goods.    
Eprocurement   chase and sale of supplies 
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and ser . A common mistake many businesses make is jumping into online busi-
operly integrating the entire organiza . One large 

toy manufactur an a week before Chr as that it would be unable 
to fulfill any of its online orders. The company h ys in the warehouse, but it 
could not organize the basic order pr ys delivered to con-
sumers on time.   

  Measuring ERP Success 

 O ecard, created 
by Dr. Robert Kaplan and Dr. Da ort arvard Business School. 
The    balanced scorecard    is a management system, as well as a measurement system, 
that a firm uses to transla ategies into executable tasks. It provides feed-

ternal and external business processes, allo tinuous improve-
ment. Kaplan and Norton describe the balanced scorecard as follows: “The balanced 
scorecard retains tr al financial measures. B ancial measur y of 
past events, an adequate story for industrial age companies for which investments in 
long-term capabilities and customer relationships were not cr . These 

ancial measures are inadequate, however, for guiding and evaluating the journey that 
information age companies must make to create future value through investment in cus-
tomers, suppliers, employees, processes vation.” 10  The balanced 
scorecard uses four perspectives to monitor an organization:

    1. The learning and grow .  

   2. The internal business pr .  

   3. The customer perspective.  

   4. The ancial perspective (see  Figure 8.23 ).          

 FIGURE 8.23 

 The Four Primary 

Perspectives of the 

Balanced Scorecard 
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Customers, Resellers,

Partners, Suppliers,

Distributors
SCM

 FIGURE 8.24 

 Primary Uses and Business 

Benefits of Strategic 

Initiatives 

  THE CHALLENGES OF ERP 

 One of the biggest challenges of an ERP system is cost. ERP systems contain multiple com-
plex components that ar  purchase, but also expensive to imple-
ment e itself, plus consulting charges, hardware expenses, 
and training fees m can easily spend millions of dollars and many years 
completing an ERP implementation. The biggest issue facing an ERP implementation is 
that it fundamentally ch e organization operates, causing employ-
ees to learn and adjust to new business processes. Many ERP failures occur because the 
business managers and MIS professionals underestimat
ning, development, and training requir tation. As a manager, 
you must car ight ERP system and 
ensure proper support for all new processes, while avoiding too much change too fast.  

  THE FUTURE OF ENTERPRISE SYSTEMS: 
INTEGRATING SCM, CRM, AND ERP 

 Applications such as SCM, CRM, and ERP are the backbone of ebusiness, yet most 
organizations today ha . A firm might choose its CRM 
components from Siebel, SCM components fr ancial components and HR 
management components from Oracle.  Fi e 8.24  iden al audience and 
purpose for each of these applications, and  Fi e 8.25  shows where they are integrated 
and the underlying premise of an in ated organization. Integrating all of these enter-
prise systems allows an organiza , part-
ner, and supplier needs.         

 If one applica for tir
affected. For example, no matter how great a company is at CRM, if its SCM system does 
not work and the customer never re oduct, the company will lose 
that customer. The world-class en ises of tomorrow must be built on world-class 
applications implemented today.     
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   Learning Outcome 8.1:  Explain integrations and the role they play in connecting 

a corporation. 

 Integrations allow separate systems to communicate directly with each other, eliminating the 

need for manual entry into multiple systems. Building integrations allows the sharing of infor-

mation across databases along with dramatically increasing its quality.  

   Learning Outcome 8.2:  

business operations. 

 A supply chain consists of all parties involved, directly or indirectly, in obtaining raw mate-

rials or a product. To automate and enable sophisticated decision making in these criti-

cal areas, companies are turning to systems that provide demand forecasting, inventory 

control, and information flows between suppliers and customers. Supply chain manage-

ment (SCM) is the management of information flows between and among activities in a 

supply chain to maximize total supply chain effectiveness and corporate profitability. In 

the past, manufacturing efforts focused primarily on quality improvement efforts within 

the company; today these efforts reach across the entire supply chain, including cus-

tomers, customers’ customers, suppliers, and suppliers’ suppliers. Today’s supply chain 

is an intricate network of business partners linked through communication channels and 

relationships.  

   Learning Outcome 8.3:  Identify the benefits and challenges of SCM along with its future. 

 Improved visibility across the supply chain and increased profitability for the firm are the 

primary business benefits received when implementing supply chain management systems. 

Supply chain visibility is the ability to view all areas up and down the supply chain in real 

time. The primary challenges associated with supply chain management include costs and 

complexity. The next wave in supply chain management will be home-based supply chain 

 FIGURE 8.25 

 Integrations between SCM, 

CRM, and ERP 

SCM SCM

   L E A R N I N G  O U T C O M E  R E V I E W 
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fulfillment. No more running to the store to replace your products as your store will come to 

you as soon as you need a new product.  

   Learning Outcome 8.4:  Describe customer relationship management and its role in 

supporting business operations. 

 Customer relationship management (CRM) is a means of managing all aspects of a customer’s 

relationship with an organization to increase customer loyalty and retention and an organi-

zation’s profitability. CRM allows an organization to gain insights into customers’ shopping 

and buying behaviors. Every time a customer communicates with a company, the firm has the 

chance to build a trusting relationship with that particular customer.  

   Learning Outcome 8.5:  Identify the benefits and challenges of CRM along with its future. 

 Companies that understand individual customer needs are best positioned to achieve suc-

cess. Building successful customer relationships is not a new business practice; however, 

implementing CRM systems allows a company to operate more efficiently and effectively in 

the area of supporting customer needs. CRM moves far beyond technology by identifying cus-

tomer needs and designing specific marketing campaigns tailored to each. 

 A decade ago if you had a complaint against a company you could make a phone call or 

write a letter. Now you can contact people around the globe and voice your complaint or 

anger with a company or product. Companies have to listen, making CRM the primary chal-

lenge facing organizations. 

 Organizations are discovering a wave of other key business areas where it is beneficial 

to build strong relationships beyond customers. These include supplier relationship manage-

ment (SRM), partner relationship management (PRM), and employee relationship manage-

ment (ERM).  

   Learning Outcome 8.6:  Describe enterprise resource management and its role in 

supporting business operations. 

 Enterprise resource planning (ERP) integrates all departments and functions throughout an 

organization into a single IT system (or integrated set of IT systems) so employees can make 

decisions by viewing enterprisewide information about all business operations. Enterprise 

resource planning systems provide organizations with consistency. They allow for the effec-

tive planning and controlling of all the resources required to plan, source, make, and deliver 

goods and services.  

   Learning Outcome 8.7:  Identify the benefits and challenges of ERP along with the future 

of the connected corporation. 

 The first generation of ERP systems focused on improving the manufacturing process through 

automation, primarily addressing back-office business processes such as inventory ordering 

and product distribution. The second generation of ERP systems extended its reach into the 

front office and primarily addressed customer issues including marketing and sales. The third 

generation of ERP systems, known as ERP-II, allows a company to compete on a functional 

level, adopting an enterprisewide approach using the Internet to connect all participants in 

the value chain 

 One of the biggest challenges of an ERP system is cost. ERP systems contain multiple com-

plex components that are not only expensive to purchase, but also expensive to implement. 

Costs can include the software itself, plus consulting charges, hardware expenses, and train-

ing fees. 

 Applications such as SCM, CRM, and ERP are the backbone of ebusiness, yet most orga-

nizations today have to piece together these systems. A firm might choose its CRM compo-

nents from Siebel, SCM components from i2, and financial components and HR management 

components from Oracle. Integrating all of these enterprise systems allows an organization to 

function as a single unit meeting customer, partner, and supplier needs.   
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    1.  Knowledge:  Define SCM and how it can benefit Zappos.  

   2.  Comprehension:  Explain CRM and why Zappos would benefit from the implementation of a 

CRM system.  

   3.  Application:  Demonstrate why Zappos would need to implement SCM, CRM, and ERP for a 

connected corporation.  

   4.  Analysis:  Analyze the merger between Zappos and Amazon and assess potential issues 

for Zappos customers.  

   5.  Synthesis:  Propose a plan for how Zappos can use Amazon’s supply chain to increase 

sales and customer satisfaction.  

   6.  Evaluate:  Argue for or against the following statement: “In the electronic age customer 

relationships are more important than ever and Zappos provides the new benchmark that 

all corporations should follow.”    

  O P E N I N G  C A S E  Q U E S T I O N S 

  K E Y  T E R M S 

   Accounting and finance ERP 

component, 312  

  Analytical CRM, 301  

  Backward integration, 289  

  Balanced scorecard, 314  

  Bullwhip effect, 294  

  Call scripting system, 305  

  Campaign management 

system, 303  

  Click-to-talk, 305  

  Contact center or call 

center, 304  

  Contact management CRM 

system, 304  

  Core ERP component, 311  

  CRM analysis technologies, 300  

  CRM predicting 

technologies, 300  

  CRM reporting 

technologies, 300  

  Cross-selling, 303  

  Customer relationship 

management (CRM), 298  

  Demand planning system, 295  

  Electronic data interchange 

(EDI), 294  

  Elogistics, 313  

  Employee relationship 

management (ERM), 308  

  Enterprise application 

integration (EAI), 290  

  Enterprise application integra-

tion (EAI) middleware, 290  

  Enterprise resource planning 

(ERP), 308  

  Enterprise system, 290  

  Eprocurement, 313  

  Extended ERP component, 311  

  Forward integration, 289  

  Human resources ERP 

component, 313  

  Integration, 289  

  Legacy system, 290  

  List generator, 302  

  Middleware, 290  

  Operational CRM, 301  

  Opportunity management 

CRM system, 304  

  Partner relationship 

management (PRM), 308  

  Production and materi-

als management ERP 

component, 313  

  Sales force automation 

(SFA), 304  

  Sales management 

CRM system, 304  

  Supplier relationship 

management (SRM), 308  

  Supply chain, 291  

  Supply chain execution 

system, 294  

  Supply chain management 

(SCM), 292  

  Supply chain planning 

system, 294  

  Supply chain visibility, 294  

  Up-selling, 303  

  Web-based self-service 

system, 305  

  Website personalization, 305    

  R E V I E W  Q U E S T I O N S 

    1. How do integrations connect a corporation?  

   2. What is the difference between forward and backward integrations?  

   3. What are the five primary activities in a supply chain?  
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   4. What is the bullwhip effect and how can it impact a supply chain and a firm’s 

profitability?  

   5. What are supply chain planning systems, supply chain execution systems, and demand 

planning systems?  

   6. What are the challenges associated with SCM systems?  

   7. Why are customer relationships important to an organization? Do you agree that every 

business needs to focus on customers to survive in the information age?  

   8. What is the difference between operational and analytical CRM?  

   9. How can a sales department use CRM to improve operations?  

   10. How can a marketing department use CRM to improve operations?  

   11. What is the difference between customer relationship management, supplier relation-

ship management, and employee relationship management?  

   12. What is an enterprise resource planning system?  

   13. What are the components in a core ERP system?  

   14. What are the components in an extended ERP system?  

   15. What does a company need to integrate to become connected?    

  C LO S I N G  C A S E  O N E 

 Can Customer Loyalty Be a Bad Thing?     

  What happens when you find out that your business’s most faithful customers aren’t neces-

sarily the most profitable ones? The economic crisis has jolted companies into the need to 

redouble efforts to foster customer loyalty. Numerous articles now tout the increased impor-

tance of giving customers premium service in troubled times to ensure customer retention. 

The underlying reasoning is simple—through their continued patronage, loyal customers help 

a company to weather the storm. 

 Without question, there is some truth to this logic. No firm can survive for long without 

loyal customers. The problem, however, is that success through loyalty isn’t nearly so simple. 

Like most big ideas, there are conditions where it is unarguably correct, and less popular but 

equally true conditions where it is wrong. 

 Loyalty is a big idea. At its most basic level, it is a feeling of attachment that causes some-

one to be willing to continue a relationship. And while exclusive loyalty has been replaced in 

customers’ hearts and minds with multiple loyalties for many if not most product categories, 

often greater than 50 percent of a company’s customers would classify themselves as holding 

some level of loyalty to a particular company. Even if we narrow our classification of loyalty 

to customers who feel loyal and give the majority of their purchases in a category to the firm, 

typically we find this to represent one-third of a firm’s customers. 

 The fly in the ointment is that typically only 20 perceny of a firm’s customers are actually 

profitable. And many—often most—of a company’s profitable customers are not loyal.   This 

presents managers with a loyalty problem, although not one that they expect. If typically most 

loyal customers in a firm aren’t profitable, how does a customer loyalty strategy ever generate 

a positive return on investment? Instead of asking whether you have enough loyal customers 

in your customer base, you need to ask yourself three more complex questions: (1) which loyal 

customers are good for the business, (2) how do we hang onto them, and (3) how do we get 

more customers like them. 

 In this slow economy, customers in both B2B and B2C settings are naturally much more 

sensitive to economic issues. Furthermore, companies in B2B relationships are often more 
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reliant on their vendor partners to help them shoulder this burden. There is nothing inherently 

wrong with this, and managers need to recognize that their job is to meet customers’ needs to 

deserve their loyalty. 

 But the simple solution to improving customer loyalty in a down market is to offer price 

deals. Firms that track their customer loyalty can be guaranteed that loyalty scores will 

increase with each substantial decrease in price. 

 But that’s a bad loyalty strategy. This doesn’t mean businesses shouldn’t find ways to 

be more efficient so they can pass cost savings on to customers. But price-driven loyalty 

is always the lowest form of loyalty. It means the firm isn’t offering differentiated value to its 

customers. 

 The place to begin any loyalty strategy is to determine which loyal customers are prof-

itable and which are not. A closer examination of these two types of customers always 

reveals very different reasons for their loyalty. Unprofitable loyal customers tend to be loyal 

for one of two reasons: (1) they are driven by unprofitable pricing or exchange policies, or 

(2) they demand an excessive amount of service that they are not willing to pay fairly to 

receive. 

 Profitable loyal customers, on the other hand, are almost always driven by differentiat-

ing aspects of the product or service offering. The key to a successful loyalty strategy is to 

become clear as to what these differentiating aspects are, and to focus on tangibly improving 

these elements. It is also imperative to actively tell customers and prospective customers that 

these are the things the company stands for and that the firm is committed to being best at. By 

doing this, the best customers will have the necessary information to clearly articulate why an 

organization deserves their loyalty in good times and in bad. 11   

   Questions 

    1. Why are customer relationships important to an organization? Do you agree that every 

business needs to focus on customers to survive in the information age?  

   2. How can a company find its most loyal customers?  

   3. Choose a business (maybe Starbucks, Disney, or Nissan). Answer each of the following 

questions based on your business choice.

     a.  Which loyal customers are good for the business?  

    b.  How do we hang onto them?  

    c.  How do we get more customers like them?     

   4. Do you agree or disagree with the following statement: “The fly in the ointment is that 

typically only 20 percent of a firm’s customers are actually profitable. And many—often 

most—of a company;s profitable customers are not loyal.”        

  C LO S I N G  C A S E  T W O 

 Got Milk? It’s Good for You—Unless It’s 

Contaminated!     

  Dong Lizhong bet that being a dairy farmer was his golden ticket out of a factory job in China. 

Unfortunately, a contamination crisis in 2008 shattered his dairy business when babies myste-

riously started developing kidney stones from contaminated baby formula. A chemical called 

melamine, an additive used to make plastic, was discovered in the milk supply of one of China’s 

third-largest dairy producers. Four infants died from the contamination and at least 53,000 fell 

ill. According to the official Xinhua news agency, officials knew about problems with the milk 

for months before informing the public. 
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 China’s four largest dairy organizations, accounting for nearly half the country’s milk mar-

ket, pulled their goods off shelves. More than 20 countries, including France, India, and South 

Korea, banned not only dairy products from China, but also candies, cookies, and chocolates. 

“This is a disastrous setback. I estimate that it will take one or two years to rebuild confi-

dence in dairy products,” says Luo Yunbo, dean of the College of Food Science & Nutritional 

Engineering at China Agricultural University. 

 The local milk-collection station in Dong Lizhong’s village discontinued purchasing milk. 

Farmers continued to milk their cows, but they drank the milk themselves or poured the milk 

into their cabbage fields. 

  Cutting Corners 

 Chinese do not traditionally drink milk. However, as the country has grown more affluent 

over the past few decades, the domestic dairy industry has skyrocketed. China’s two largest 

dairy companies have greatly benefited from this new trend: China Mengniu Dairy and Inner 

Mongolia Yili Industrial Group. Simultaneously, numerous entrepreneurs—from dairy farmers 

to milk-collection station owners to milk distributors—have jumped into the supply chain of 

dairy products to make their fortunes. Due to the fierce competition within China’s dairy indus-

try, a few companies decided to cut corners to reduce costs, regardless of the consequences. 

 As Mengniu and Yili expanded at breathtaking speed, they found themselves in the unique 

position where supply could not keep up with demand. According to KPMG, China consumes 

25 million tons of milk yearly, putting its dairy market ahead of France and Germany. In their 

quest for more raw milk, Mengniu and Yili have expanded outside their base in the northern 

province of Inner Mongolia and set up production facilities in other parts of China. Most of 

the quality problems in milk were found in dairy farms in Hebei and Inner Mongolia provinces, 

where the competition for raw milk supplies has been the fiercest. 

 Most dairy farmers in Hebei province traditionally sold their milk to milk-collection stations 

established by local heavyweight Sanlu. In recent years, new privately owned milk-collection 

stations to buy raw milk for Mengniu and Yili started popping up next to existing stations. These 

new entrants captured raw milk supplies by offering dairy farmers slightly higher prices. “This 

competition broke the rules. As milk buyers fought over milk supplies, their standards for qual-

ity fell,” says Roger Liu, vice chairman of American Dairy Inc., a Heilongjiang province-based 

powdered milk company.  

  Additives to Boost Protein 

 Many of the milking stations do not have the equipment to test milk for additives. At the 

Nanxincheng station, 16 households bring their dairy cows in the area to be milked in the red 

brick farmhouse. The farmers hook up the cows to a milking machine, which pumps the milk 

directly into a big vat. “They didn’t test the milk here. They sent it to Sanlu for testing,” says Du 

Yanjun, a government inspector who was posted to monitor the Nanxincheng station after the 

contamination crisis broke. 

 The milk is collected from the stations and shipped by middlemen to big dairy companies 

such as Sanlu, which would do their own testing and grading. It now appears that unscru-

pulous middlemen added melamine to the raw milk to increase protein levels in their milk 

samples, so their milk would be graded higher. However, ingesting melamine can also cause 

kidney stones or kidney failure, especially in infants. 

 Matthew Estes, president and CEO of BabyCare, had looked into switching from Australian 

and New Zealand sources of milk for the company’s infant-formula business in China. 

BabyCare tested possible Chinese suppliers and realized it could not locate a suitable supplier 

in China. “We couldn’t the find quality that met our standards. We chose to not sell in China 

rather than take the risk,” he says.  

  Stiff Sentences 

 A Chinese court sentenced two of the middlemen to death and a dairy boss to life in prison 

for their roles in the milk contamination scandal. The swift trial and harsh sentences show 
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Beijing’s resolve in tackling the country’s stubborn food safety problems and an eagerness by 

the communist leadership to move past the embarrassing scandal. 12   

  Questions 

    1. List 10 products that could possibly be affected by a problem in the U.S. milk supply chain. 

What would be the damages to an ice cream business that used contaminated milk in its 

manufacturing process? Who do you think should be held liable for such an issue?  

   2. Do you think a CRM system could have helped communicate issues in the milk production 

supply chain? How could a company use a CRM system to perform damage control after 

finding out about contaminated milk in the supply chain?  

   3. Do you agree with the Chinese court in sentencing of the middlemen to death and a dairy 

boss to life in prison for their roles in the milk contamination scandal? Do you think the 

United States should implement similar laws for unethical corporate behavior?  

   4. Many companies in the United States use Chinese suppliers in the sourcing of raw mate-

rials and manufacturing of products. Research the Internet and find three examples of 

recent issues for U.S. companies because of Chinese products. What will happen in the 

long run as companies use Chinese suppliers?        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Political Supply Chains 

 The U.S. government brokered a deal with the United Arab Emirates (UAE) allowing the 

UAE government-owned firm Dubai Ports World (DPW) to operate six major U.S. ports 

(New York, New Jersey, Baltimore, New Orleans, Miami, Philadelphia) after DPW pur-

chased the current United Kingdom-based port operator, P&O, the fourth largest port com-

pany in the world. 

 Some citizens are worried that the federal government may be outsourcing U.S. port 

operations to a company prone to terrorist infiltration by allowing a firm from the United 

Arab Emirates to run port operations within the United States. The United Arab Emirates 

has had people involved in terrorism. Some of its financial institutions laundered the 

money for the 9/11 terrorists. You have been called in on an investigation to determine the 

potential effects on U.S. businesses’ supply chains if these ports were shut down due to 

terrorist activities. Create an argument for or against outsourcing these ports to the UAE. 

Be sure to detail the effect on U.S. businesses’ supply chains if these ports are subjected 

to terrorist acts. 12   

   2. Analyzing Dell’s Supply Chain Management System 

 Dell’s supply chain strategy is legendary. If you want to build a successful SCM system, 

your best bet is to model your SCM system after Dell’s. In a team, research Dell’s sup-

ply chain management strategy on the Web and create a report discussing any new SCM 

updates and strategies the company is currently using that were not discussed in this text. 

Be sure to include a graphical presentation of Dell’s current supply chain model.  

   3. Total Recall 

 The Firestone Tire Company issued a recall for all tires issued on a certain brand of Ford’s 

sport-utility vehicles. The tire treads on some SUVs separated during use, which could 

cause a fatal accident as the defect caused vehicles to roll over. In the beginning Firestone 

denied it had a tire problem, stating that Ford had incorrectly matched its SUVs with the 

wrong brand of tires. It also suggested that the shock absorbers might have been rub-

bing against the tires, causing the defect. Firestone soon recalled the tires as the company 
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received more and more pressure from government and consumer advocacy groups. 

Interestingly, all of the defective tires were manufactured at the same tire factory and 

the company soon shut down that facility. Information was soon found that Firestone had 

recalled the identical type of tire in South America and had already settled a lawsuit for an 

accident caused by the tread defect. Discuss each of the following factors in relation to 

this case: quality, inventory, ethics, supply chain visibility, profitability, customer loyalty. 13   

   4. Finding Shelf Space at Walmart 

 Walmart’s business strategy of being a low-cost provider by managing its supply chain 

down to the minutia has paid off greatly. Each week, approximately 100 million custom-

ers, or one-third of the U.S. population, visit Walmart’s U.S. stores. Walmart is currently 

the world’s largest retailer and the second-largest corporation behind ExxonMobil. It was 

founded by Sam Walton in 1962 and is the largest private employer in the United States and 

Mexico. Walmart is also the largest grocery retailer in the United States, with an estimated 

20 percent of the retail grocery and consumables business, and the largest toy seller in the 

United States, with an estimated 45 percent of the retail toy business, having surpassed 

Toys “R” Us in the late 1990s. 

 Walmart’s business model is based on selling a wide variety of general merchandise at 

“always low prices.” The reason Walmart can offer such low prices is due to its innova-

tive use of information technology tools to create its highly sophisticated supply chain. 

Walmart has famously invited its major suppliers to jointly develop powerful supply chain 

partnerships. These are designed to increase product flow efficiency and, consequently, 

Walmart’s profitability. 14  

 You are the owner of a high-end collectible toy company. You create everything from 

authentic sports figure replicas to famous musicians and movie characters including Babe 

Ruth, Hulk Hogan, Mick Jagger, Ozzy Osbourne, Alien, and the Terminator. It would be a 

huge win for your company if you could get your collectibles into Walmart. Compile a stra-

tegic plan highlighting the steps required to approach Walmart as your supply chain part-

ner. Be sure to address the pros and cons of partnering with the chain, including the cost 

to revamp your current supply chain to meet Walmart’s tough supply chain requirements.  

   5. Customer Relationship Management Strategies 

 On average, it costs an organization six times more to sell to a new customer than to sell 

to an existing customer. As the co-owner of a medium-sized sports equipment distributor, 

you have recently been notified that sales for the past three months have decreased by 

an average of 20 percent. The reasons for the decline in sales are numerous, including a 

poor economy and some negative publicity your company received regarding a defective 

product line. In a group, explain how implementing a CRM system can help you understand 

and combat the decline in sales. Be sure to justify why a CRM system is important to your 

business and its future growth. 

 Also, search the Internet for at least one recent and authoritative article that compares 

or ranks customer relationship management systems. Select two packages from the list 

and compare their functions and features as described in the article(s) you found as well 

as on each company’s website. Find references in the literature where companies that 

are using each package have reported their experiences, both good and bad. Draw on 

any other comparisons you can find. Prepare a presentation for delivery in class on the 

strengths and weaknesses of each package, which one you favor, and why.  

   6. Searching for Employee Loyalty 

 You are the CEO of Razz, a start-up Web-based search company, which is planning to 

compete directly with Google. The company had an exceptional first year and is currently 

receiving over 500,000 hits a day from customers all over the world. You have hired 250 

people in the past four months, doubling the size of your organization. With so many new 

employees starting so quickly you are concerned about how your company’s culture will 
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evolve and whether your employees are receiving enough attention. You are already famil-

iar with customer relationship management and how CRM systems can help an organi-

zation create strong customer relationships. However, you are unfamiliar with employee 

relationship management and you are wondering what ERM systems might be able to offer 

your employees and your company. Research the Web, create a report detailing features 

and functions of ERM systems, and determine what value will be added to your organiza-

tion if you decide to implement an ERM solution.  

   7. Driving Up Profits with Loyalty (or Driving Down?) 

 The Butterfly Café is located in downtown San Francisco and offers specialty coffee, teas, 

and organic fruits and vegetables. The café holds a number of events to attract customers 

such as live music, poetry readings, book clubs, charity events, and local artist’s night. A 

listing of all participants attending each event is tracked in the café’s database. The café 

uses the information for marketing campaigns and offers customers who attend multiple 

events additional discounts. A marketing database company, InTheKnow.com, has offered 

to pay the Butterfly Café a substantial amount of money for access to its customer data-

base, which it will then sell to other local businesses. The owner of the Butterfly Café, 

Penny Dirks, has come to you for advice. She is not sure if her customers would appreciate 

her selling their personal information and how it might affect her business. However, the 

amount of money InTheKnow.com is offering is enough to finance her much-needed new 

patio for the back of the café. InTheKnow.com has promised that the sale will be com-

pletely confidential. What should Dirks do?  

   8. Supporting Customers 

 Creative.com is an ebusiness that sells craft materials and supplies over the Internet. You 

have just started as the vice president of customer service, and you have a team of 45 

customer service representatives. Currently, the only form of customer service is the toll-

free number and the company is receiving a tremendous number of calls regarding prod-

ucts, orders, and shipping information. The average wait time for a customer to speak to 

a customer service representative is 35 minutes. Orders are being cancelled and Creative

.com is losing business due to its lack of customer service. Create a strategy to revamp the 

customer service center and get the company back on track.  

   9. Implementing an ERP System 

 Blue Dog Inc. is a leading manufacturer in the high-end sunglasses industry, reaching 

record revenue levels of more than $250 million last year. Blue Dog is currently deciding 

on the possibility of implementing an ERP system to help decrease production costs and 

increase inventory control. Many of the executives are nervous about making such a large 

investment in an ERP system due to its low success rates. As a senior manager at Blue 

Dog Inc., you have been asked to compile a list of the potential benefits and risks associ-

ated with implementing an ERP system along with your recommendations for the steps the 

company can take to ensure a successful implementation. Be sure to also explain why ERP 

systems include CRM and SCM components, and the advantages the company can gain by 

implementing all of the components for a connected corporation.   

  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

    1. Netflix reinvented the video rental business using supply chain technology. Netflix is the 

largest online DVD rental service, offering flat-rate rental by mail and over the Internet to 

customers. Customers can create their own personal list of movie favorites and the DVDs 
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are delivered by the US Post office from one of Netflix’s warehouses. Customers can keep 

the DVDs for as long as they want and simply return it by mail to receive their next selec-

tion. Netflix’s business is video rental, but it used technology to revamp its supply chain to 

completely disrupt the entire video rental industry. Define a way that you can revamp or 

reinvent your business using supply chain technologies.  

   2. Business is booming, and you have achieved your goal of driving operating costs down, 

which helps to drive revenues up. One of your best new products is from China, and it 

is accounting for a 20 percent increase in your profits. Yesterday, a dockworkers union 

strike began and shut down all of the West Coast shipping docks from San Francisco to 

Canada. Work will resume when the union agrees to new labor contracts, which could 

take months. You need to quickly assess the impact of the shutdown on your business. 

How will you keep business running if you cannot receive your shipments? What strate-

gies do you recommend to help the business continue working while the supply chain is 

disrupted by the strike?  

   3. The Web contains numerous examples of customer power. Examples include  www

.ihatedell.net  and  www.donotbuydodge.ca.  Customers are using YouTube, MySpace, 

blogs, and a number of other Web tools to slam or praise companies. Do you believe that 

the most influential person in your business is the customer? How could customers hurt 

or help your business? Will your employees agree that customers are the most important 

part of the business?     

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

 PROJECT I     Shipping Problems 

 Entrepreneurship is in Alyssa Stuart’s blood. Stuart has been starting businesses since 

she was 10 years old, and she finally has the perfect business of custom-made furniture. 

Customers who visit her shop can choose from a number of different fabrics and 50 different 

styles of couch and chair designs to create their custom-made furniture. Once the customer 

decides on a fabric pattern and furniture design, the information is sent to China where the 

furniture is built and shipped to the customer via the West Coast. Stuart is excited about her 

business; all of her hard work has finally paid off as she has more than 17,000 customers and 

875 orders currently in the pipe.  

  Project  Focus 

 Stuart’s business is booming. Her high-quality products and outstanding customer service 

have created an excellent reputation for her business. But the business is at risk of losing 

everything and she has come to you for help solving her supply chain issues. The parcel deliv-

ery companies like Fed Ex and UPS are on strike and Alyssa is not sure how she is going to 

get her raw materials or finished products delivered. What strategies do you recommend for 

Alyssa’s business to continue working to overcome the strike?   

  PROJECT I I     Great Stories 

 When customers have an unpleasant customer experience, the company no longer has to 

worry about them telling a few friends and family; the company now has to worry about them 

telling everyone. Internet service providers are giving frustrated consumers another means 

of fighting back. Free or low-cost computer space for Internet websites is empowering 
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consumers to tell not only their friends, but also the world about the way they have been 

treated. A few examples of disgruntled customer stories from the Internet include:

    ■ A bike-riding tourist requires stitches after being bitten on the leg by a dog. The tourism 

company is banned from renting bikes and in turn bars the tourist from taking any future 

tours.  

   ■ A customer leaving Best Buy refuses to voluntarily show the receipt to the guard at the 

door. The Best Buy employees try to seize the customer’s cart and then decide to park a 

car behind the customer’s vehicle.  

   ■ Enterprise Rent-A-Car operates a high-stress business, and frequently its customers find 

that the company did not honor reservations, did not have cars ready for reservations, 

rented cars with empty tanks of gas, and charged higher rates to corporate account 

holders.     

  Project  Focus 

 The pervasive nature of the Internet is increasing customer power and changing business 

from product-focused to a customer-focused. Explain the difference between product-

focused business and customer-focused business and why CRM is more important than ever 

before?   

  PROJECT I I I     JetBlue on YouTube 

 JetBlue took an unusual and interesting CRM approach by using YouTube to apologize to its 

customers. JetBlue’s founder and former CEO, David Neeleman, apologized to customers via 

YouTube after a very bad week for the airline: 1,100 flights were canceled due to snowstorms, 

causing thousands of passengers to be stranded at airports around the country. Neeleman’s 

unrehearsed, unrefined, and sincere YouTube apology made customers understand the issues 

and accept the company’s apology.  

  Project  Focus 

 You are the founder and CEO of GoodDog, a large pet food manufacturing company. Recently, 

at least 16 pet deaths have been tied to tainted pet food, fortunately not manufactured by your 

company. A recall of potentially deadly pet food has dog and cat owners studying their animals 

for even the slightest hint of illness and swamping veterinarians nationwide with calls about 

symptoms. Create a strategy for using YouTube as a vehicle to communicate with your custom-

ers as they fear for their pets’ lives. Be sure to highlight the pros and cons of using YouTube as 

a customer communication vehicle. Are there any other new technologies you could use as a 

customer communication vehicle that would be more effective than YouTube? With all the new 

advances in technology and the many ways to reach customers, do you think using YouTube is 

a smart approach? What else could you do to help gain back customers’ trust?   

  PROJECT IV     Gaining Business Intelligence from Strategic Initiatives 

 You are a new employee in the customer service department at Premier One, a large office 

supply distributor. The company, , has been in business for three years and focuses on provid-

ing top of the line office supplies at a low cost. The company currently has 90 employees and 

operates in seven states.  

  Project  Focus 

 Sales over the past three years have tripled, and the manual systems currently in place are 

no longer sufficient to run the business. Your first task is to meet with your new team and 

create a presentation for the president and chief executive officer describing supply chain 



Chapter 8 Enterprise Applications: Business Communications328

management, customer relationship management, and enterprise resource planning. The pre-

sentation should highlight the main benefits Premier One can receive from these enterprise 

systems along with any additional added business value that can be gained from the systems.   

  PROJECT V    Second Life CRM 

 New virtual worlds such as Second Life are becoming the first point of contact between many 

firms and customers. To say the least, virtual relationships are far different from traditional 

relationships. Firms such as Adidas, Dell, Reuters, and Toyota are all embracing Second Life; 

however, beyond opening a virtual office in a virtual world, they are struggling with how to 

build virtual customer relationships. 

 PA Consulting quickly learned that building a virtual office to answer customer queries is 

not nearly good enough to find and attract loyal customers. The company realized that real 

people behind the avatars need to be housed in a real office similar to having a call center to 

answer questions for online shopping. When a potential customer wants to speak to a human, 

one must appear or else the customer will leave the website.  

  Project  Focus 

 You are the executive director of CRM at StormPeak, an advanced technological company 

that develops robots. You are in charge of overseeing the first virtual site being built in Second 

Life. Create a CRM strategy for doing business in a virtual world. Here are a few questions to 

get you started:

    ■ How will customer relationships be different in a virtual world?  

   ■ What is your strategy for managing customer relationships in this new virtual environment?  

   ■ How will supporting Second Life customers differ from supporting traditional customers?  

   ■ How will supporting Second Life customers differ from supporting website customers?  

   ■ What customer security issues might you encounter in Second Life?  

   ■ What customer ethical issues might you encounter in Second Life?      

  PROJECT VI     Searching Telephone Calls 

 Imagine being able to search a database of customer phone calls to find specific requests 

or to be able to sort through digital customer complaints to detect the exact moment when 

the interaction between the customer service representative and the customer went wrong. 

A new tool called Find It allows the sorting of digital voice records as easily as using Google 

to sift through documents. Find It is opening limitless business opportunities as organizations 

begin to understand how they can use this technology to help employees search voice mails 

or recorded calls for keywords and phrases.  

  Project  Focus 

 You have recently started your own marketing firm and you want to use the power of Find It 

to help your customers query all of their unique data records, including digital voice record-

ings. Now all you need is to prepare your marketing materials to send to potential customers. 

Create a marketing pitch that you will deliver to customers detailing the business opportuni-

ties they could uncover if they purchase Find It. Your marketing pitch can be a one-page docu-

ment, a catchy tune, a video, or a PowerPoint presentation.   

  PROJECT VI I     Sharptooth Incorporated 

 Stephen Kern is the founder and CEO of Sharptooth, a small business that buys and sells 

comic strips to magazines and newspapers around the country. Some of Sharptooth’s artists 

have made it big and are syndicated in hundreds of magazines and newspapers, while others 
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are new to the industry. Kern started in the business as an artist and began contracting other 

artists when he realized he had a knack for promoting and marketing comic materials. His 

artistic background is great for spotting talented young artists, but not so great for running the 

business.  

  Project  Focus 

 Kern recently began selling comics to new forms of media such as blogs, websites, and other 

online tools. He has hired you to build him a new system to track all online comic sales. You 

quickly notice that Kern has a separate system for each of his different lines of business 

including newspaper sources, magazine sources, billboard sources, and now online sources. 

You notice that each system works independently to perform its job of creating, updating, 

and maintaining sales information, but you are wondering how he operates his business as a 

whole. Create a list of issues Kern will encounter if he continues to run his business with four 

separate systems performing the same operations. What could happen to the business if he 

cannot correlate the details of each? Be sure to highlight at least 10 issues where separate 

systems could cause problems.   

  PROJECT VI I I     Eating In 

 Having been employed by the same company for more than 20 years, Mary Lou Smith was 

shocked when she was suddenly terminated along with about 900 of her co-workers. It took 

Smith a few weeks to recover from the shock, then she finally began focusing her efforts on 

searching for a new job. Smith was sure her loyal employment history and strong skill set 

would land her a new job in no time; however, after several months of searching she wasn’t 

having any luck. With her emergency funds quickly being depleted, Smith knew she had to 

find a new job soon or else she’d need to start selling her assets or cashing in her retirement. 

 The one positive aspect of having so much free time was that she could focus on her true 

passion, cooking. She began making a little money by catering lunches and dinners for local 

businesses and neighbors. Smith overheard a neighbor remark that she was hosting a large 

party and didn’t have enough time to prepare the meal. Almost jokingly, Smith asked her how 

much she’d be willing to pay for a catered event. Soon Smith was catering for numerous 

neighbors and small businesses and she knew she had to make a decision if she would go into 

business for herself or continue searching for other employment.  

  Project  Focus 

 After a year in the catering business, Smith was earning a good living and building a stellar 

reputation. She began catering for all types of events, including weddings, and business was 

so good that she hired several employees to help grow her business. As Smith begins to plan 

her expansion, she has asked for you help in answering the following questions:

    1. How important is customer loyalty for Smith’s business? What can she do to ensure her 

customers remain loyal? How could one disgruntled customer hurt business? What can 

she do to combat this challenge?  

   2. Research the business Yelp.com. What service does Yelp.com perform? Would a small 

business see Yelp.com as an opportunity or a threat? What are the pros and cons a 

customer should be aware of when using yelp.com?  

   3. Smith’s responsibilities include forecasting, inventory control, scheduling, and ensuring 

high-quality products. What types of forecasts would she require to run her business? 

What types of inventory would she want to track? What might happen if her inventory 

tracking tool was off by 50 percent? What types of schedules does Smith need to gener-

ate? What things might occur to disrupt schedules and cause her to reschedule? How 

can a supply chain management system help run the business?  

   4. Smith wants to create a business based on loyal customers and loyal employees. She 

offers her employees bonuses for new ideas, recipes, or business referrals. What risks 
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is Smith encountering by offering these bonuses? One employee idea that she has 

implemented is turning out to be a competitive advantage for her business; however, 

the employee has quit and is now working for a competitor. Should Smith still pay the 

employee the bonus? What should she do to ensure she is building strong employee 

relationships?  

   5. Smith overheard one of her customers talking about enterprise systems such as CRM, 

SCM, and ERP. However, she is sure they are available only to big companies that have 

lots of capital. Research the Internet and find examples of enterprise systems for small 

business. Do you think she should invest in these types of systems to run her business? 

Why or why not?      

Project 

Number

Project 

Name

Project 

Type Plug-In

Focus 

Area

Project 

Level

Skill 

Set

Page 

Number

9 Security Analysis Excel T3 Filtering Data Intermediate Conditional 

Formatting, 

Autofilter, Subtotal

AYK.7

10 Gathering Data Excel T3 Data Analysis Intermediate Conditional 

Formatting

AYK.8

11 Scanner System Excel T2 Strategic 

Analysis

Intermediate Formulas AYK.8

12 Competitive Pricing Excel T2 Profit 

Maximization

Intermediate Formulas AYK.9

13 Adequate 

Acquisitions

Excel T2 Break Even 

Analysis

Intermediate Formulas AYK.9

15 Assessing the Value 

of Information

Excel T3 Data Analysis Intermediate PivotTable AYK.10

16 Growth, Trends, and 

Forecasts

Excel T2, T3 Data 

Forecasting

Advanced Average, Trend, 

Growth

AYK.11

18 Formatting Grades Excel T3 Data Analysis Advanced If, LookUp AYK.12

22 Turnover Rates Excel T3 Data Mining Advanced PivotTable AYK.15

23 Vital Information Excel T3 Data Mining Advanced PivotTable AYK.15

24 Breaking Even Excel T4 Business 

Analysis

Advanced Goal Seek AYK.16

25 Profit Scenario Excel T4 Sales Analysis Advanced Scenario Manager AYK.16

  AY K  A P P L I C AT I O N  P R O J E C T S 

 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter.                             
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 Getting Your Project on Track              

 

    ■  

   ■  

   ■ 

   ■    

 

    ■  

   ■  

   ■  

   ■  

   ■    

 

 

   Step One: Assess the Situation 

  

  opening case study 
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   ■  

   ■  

   ■    

 

 

  

  Step Two: Prepare the Team for Recovery 

  

 

 

 

 

  

  Step Three: Develop a Game Plan for Recovery 
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  Step Four: Execute the Game Plan 
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   section 9.1   DEVELOPING ENTERPRISE APPLICATIONS 

   L E A R N I N G  O U T C O M E S 

  9.1 Explain the relationship between the systems development life cycle and software development 

along with the business benefits associated with successful software development. 

  9.2 Describe the seven phases of the systems development life cycle. 

  9.3 Summarize the different software development methodologies.   

   DEVELOPING SOFTWARE 

 The multimillion-dollar Nike SCM system failure is legendary as Nike CEO Philip 
Knight famously stated, “This is what we get for our $400 million?” Nike partnered with 
i2 to implement an SCM system that never came to fruition. i2 blamed the failed imple-
menta at Nike failed to use the vendor’s implementa
and templates. Nike blamed the failure on fa e. 2  

 It is difficult to get an organization to work if its systems do not work. I -
mation age e success, or failure, can lead directly to business success, or fail-
ure. Companies r e to drive business operations and ensure wor ws 

e and more companies rely on software to operate, so 
do the business-rela e successes and failures. 

 The potential advantages of successful e implementations pro ms with 
t incentives to mana e development risks. However, an alarmingly 

high n e development projects come in late or over budget, and suc-
cessful projects tend to maintain fewer featur an originally specified. 

e development t life 
cycle, will help organizations avoid poten e development pitfalls and ensure 

a e development efforts ar  

  THE SYSTEMS DEVELOPMENT LIFE CYCLE (SDLC) 

 The    sy velopment life cycle (SDLC)    is the overall process for developing infor-
mation systems, from planning and an ough implementation and maintenance. 

tion for all systems developmen , and hundreds of differ-
en e associated with each phase min-
ing budgets, gathering system requirements, and writing detailed user documentation. 

 The SDLC begins with a business need, proceeds to an assessmen
system must have to sa

aintenance costs. This is why it is referred to as a life cycle. The SDLC 
is comprised of seven distinct phases: planning, analysis, design, development, testing, 
implementation, and maintenance (see  Figure 9.1 ).     

    1.  Planning:  The    planning phase    establishes a high-level plan of the intended project 
and determines project goals itical phase of any sys-
tems development effort an organization undertakes, regardless of whether the effort 

at allows customers to order products online, determine the 
best logistical structure for warehouses around the world, or develop a strategic infor-
ma anization. Organizations must carefully plan the 

mine why they are necessary) to be successful.  

   2.  :  In the  phase   m analyzes its end-user business requirements 
and refines project goals into defined functions and operations of the intended sys-
tem.    Business requirements    ar equests the system must meet 

alysis phase is critical. The organization must spend as 
much time esources as necessary to perform it accurately and in detail.  

  LO 9.1:   Explain the business ben-

efits associated with successful 

 

  LO 9.2:   Describe the seven phases 

of the systems development life 

cycle.  
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   3.  Design:  The    design e    establishes descr ed features and opera-
een layouts, business rules, pr ams, pseudo 

code, and other documenta  

   4.  Development:  The    development e    takes all the detailed design documents from 
ansforms them in . I ase the proj-

ansitions from prelimin ysical implementa  

 BUSINESS DRIVEN START-UP 
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 FIGURE 9.1 

 The Systems Development 

Life Cycle 
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   5.  Te   The    testing phase    brings all the project pieces together into a special testing 
en onment to eliminate errors and bugs, and ver at the system meets all the 
business requiremen alysis phase.  

   6.  Implementation:  In the    implementa phase    the organiza
into production so users can begin to perform actual business operations with it.  

   7.  Maintenance:  Main al sequential phase of any systems 
development effort. I   maintenance e   anization performs changes, 
corrections , and upgrades to ensure the system con ues to meet its busi-
ness goals. This phase con ust 
change as the business evolves and its needs change, which means conducting con-
stant monitoring, suppor equent minor changes (for exam-
ple, new reports or information capturing), and re ing the system to be sure it is 
moving the organization toward its strategic goals.    

  TRADITIONAL SOFTWARE DEVELOPMENT 
METHODOLOGY: THE WATERFALL 

 Today, systems are so large and complex that teams of architects, analysts, developers, 
testers, and users must work together to crea itten 
code that drive enterprises. For this reason, developers have created a number of differ-
ent systems development life cy . A    methodolo     is a set of policies, 
procedures, standards, processes, practices, tools, techniques at people 
apply to technical and management challenges. Fir anage the 
deploymen ith work plans, requirements documents, and test plans, for 
instance. A form ds, code libraries, develop-
ment practices, and much more. 

 wn is the    waterfall methodolo   a sequence of phases 
Fi e 9.2 ). In 

the SDLC, this means the steps are performed one at a time, in order, from planning 
through implementation and maintenance. The traditional waterfall method no longer 

  LO 9.3:   

ware development methodologies.  

 BUSINESS DRIVEN DEBATE 

 

  
 

  

APPLY  YOUR KNOWLEDGE 



Chapter 9 Systems Development and Project Management: Corporate Responsibility 338

serves most of today’s development efforts, however ible and expensive, and 
it requires rigid adher . Its success rate is only about 1 in 10. 
 Fi e 9.3  explains some issues related to the water 5                          

 Today’s business en onment is fierce. The desire and need to outsmart and outplay 
competitors remains intense. Given this drive for success, leaders push internal devel-
opment teams and external vendors to deliver agreed-upon systems faster and cheaper 

ealize benefits as early as possible. Even so, systems remain large and com-
plex aditional water es as an adequate systems 
developmen . Because this development en onmen
nor e, development teams use a new breed of alternative 
developmen .  

  AGILE SOFTWARE DEVELOPMENT METHODOLOGIES 

 I at the smaller the project eater the success rate. 
The iterative developmen ate in small projects. Basically,    itera
development    consists of a ser ojects. It has become the foundation of mul-
tiple agile methodologies.  Figure 9.4  displays an iterative approach.     

 FIGURE 9.3 

 Disadvantages of the 

Waterfall Methodology 

Issues Related to the Waterfall Methodology

The business problem Any flaws in accurately defining and articulating the business problem 

in terms of what the business users actually require flow onward to the 

next phase.

The plan Managing costs, resources, and time constraints is difficult in the water-

fall sequence. What happens to the schedule if a programmer quits? How 

will a schedule delay in a specific phase impact the total cost of the proj-

ect? Unexpected contingencies may sabotage the plan.

The solution The waterfall methodology is problematic in that it assumes users can 

specify all business requirements in advance. Defining the appropriate 

IT infrastructure that is flexible, scalable, and reliable is a challenge. The 

final IT infrastructure solution must meet not only current but also future 

needs in terms of time, cost, feasibility, and flexibility. Vision is inevitably 

limited at the head of the waterfall.

 FIGURE 9.2 

 The Traditional Waterfall 

Methodology 
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 An    agile methodolo   aims for customer satisfaction through early and continuous 
e components developed by an itera e 

minimum requirements at it sounds like: fast and efficient, 
with lower costs and fewer features. Us
ports the pr apid feedback as function troduced. Developers 
can adjust as they move along and better clar equirements. 6  

 One key to delivering a successful product or system is to deliver value to users as 
t and like early to create buy-in, gener-

ate enthusiasm ately, reduce scope. Using agile methodologies helps main-
tain accoun . 
It does no good to accomplish something on time and on budget if it does not sa
end user. The primary forms of agile methodologies include:

    ■ Rapid pr apid application developmen  

   ■ Extreme progr  

   ■ Rational unified process (R  

   ■ Scrum 

 It is important not to get hung up on the names of the methodologies—some are pro-
prietary brand names e generally accepted names. It is more importan w 
ho ative methodologies are used in today’s business en onment and the 

. 

  Rapid Application Development (RAD) Methodology 

 In response to the faster pace of business, rapid applica t has become 
a popular route for accelerating systems development.    Rapid applica develop-
m ethodolo    (also called    rapid  ) emphasizes extensive user 
involvement in the rapid and evolution uction of wor
tem, to accelerate the systems development process.  Figure 9.5  display
tals of .             

 A  e    is a smaller-scale representa ’ require-
ments or the proposed design for an information system. The pr tial 
par alysis ph 7   

 FIGURE 9.4 

 The Iterative Approach 
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  Extreme Programming Methodology 

    e pro etho   , breaks a project into 
four phases tinue to ase un ase is 
complete a X at the quicker the feedback the more 
improved the results. XP has four basic phases: planning, designing, coding, and testing.  
Planning can include user inter , and small releases. During design, func-
tion til it is required or needed. During coding, the developers work 

tinuous feedback from users, eliminating the communication gap 
that gener . Dur equire-
ments are generated before any code is developed. Extreme programming saves time 
and pr ojects by continuously re evamping needed and 
unneeded requirements. 8  

 Customer satisfaction is the prim eason X
respond to changing business requirements, even la ycle. XP encourages 
managers, customers, and developers to wor e the delivery 

. XP is similar to a puzzle; there are many small pieces and indi-
ake no sense, but when they are pieced together they can create a 

new system.  

  Rational Unified Process (RUP) Methodology 

 The    ra d process (RUP) methodolo    o y IBM, provides a frame-
work for breaking do e into four “gates.” Each gate consists 
of executable itera e in development. A project stays in a gate waiting 
for the stakeholder’s analysis ves to the next gate or is cancelled. 
The gates include: 9 

    ■  Gate one: inception.  This phase ensures all stakeholders have a shared understand-
ing of the proposed system and what it will do.  

   ■  oration.  This phase expands on the agreed-upon details of the 
system o chitecture to support and build it.  

   ■  Gate three: c   This phase includes building and developing the 
product.  

   ■  Gate four: transition.  Prim ed in this phase address o
aining of key personnel.    

 Because RUP is an itera oduct and force 
the developers to go back to gate one. RUP helps developers avoid reinventing the wheel 
and focuses on rapidly adding or removing reusable chunks of processes addressing 
common problems.  

  Scrum Methodology 

   scrum methodolo   uses small teams to produce small 
e using a series of “sprints,” or 30-day intervals, to achieve an appointed 

goal. In rugby, a scr ks together to move 
the ball do n scr y ends or begins w
meeting to monitor and control the development effort.   

Fundamentals of RAD

Focus initially on creating a prototype that looks and acts like the desired system.

Actively involve system users in the analysis, design, and development phases.

Accelerate collecting the business requirements through an interactive and iterative construction 

approach.

 FIGURE 9.5 

 Fundamentals of RAD 
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  DEVELOPING SUCCESSFUL SOFTWARE 

 Developing pr allenging. The primary reasons for 
project failure include:

    ■ Unclear or missing business requirements.  

   ■ S ases.  

   ■ Ch  

   ■ rors.    

  Unclear or Missing Business Requirements 

 The most common reason systems fail is beca equirements are either 
missing or incorre a ed dur alysis phase. The business requirements drive 

tire system. If they are not accurate or complete ill not be successful.  

  Skipping Phases 

 oject falls behind schedule is to star
ping ph . For example, if a project is thr
opment phase, the project manager might decide to cut testing fr ee 
weeks. Ob form all the testing in half the time. Failing to test 

rors, and chances are high that the system will fail. It is 
cr at an organization perform all phases in the SDLC during every project. S

ases is sure to lead to system failure.  

  Changing Technology 

 Many real-world projects have hundreds of business requirements, take years to complete, 
and cost millions of dollars. As Moore’s Law states anges at an incredibly fast 

efore, it is possible to have to re tire pr oj-
ect as a result of a ch ec at it is almost impos-
sible to deliver an informa eling the pain of ch  

  The Cost of Finding Errors in the SDLC 

 It is important to discuss the rela a-
niza rors ror found during the analysis and design phase is relatively 

 BUSINESS DRIVEN ETHICS AND SECURITY 
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a equired is a change to a Word document. How-
ever, exactly the same error found during the testing or implementation phase is going 
to cost the organization an enormous amount to use it has to ch
system.  Figure 9.6  displays ho ror grows exponentially the la
error is found in the SDLC.         

 FIGURE 9.6 

 The Cost of Fixing Errors 

  section 9.2   PROJECT MANAGEMENT 

   L E A R N I N G  O U T C O M E S 

  9.4 Explain project management, the triple constraint, and project stakeholder and executive 

 sponsor’s roles in choosing strategic projects. 

  9.5 Explain how project stakeholder’s choose strategic projects. 

  9.6 Describe the two primary diagrams most frequently used in project planning. 

  9.7 Identify the three primary areas a project manager must focus on managing to ensure success. 

  9.8 Explain the three different types of outsourcing along with their benefits and challenges.   

   MANAGING SOFTWARE DEVELOPMENT PROJECTS 

 No one would think of building an office complex by turning loose 100 different con-
struction teams to build 100 different ro int or agreed-upon 

ucture. Yet this is precisely the situation in which many large 
organiza anaging informa ojects. Organi-
zations routinely overschedule their resources (hum ise), develop redun-
dant projects, and damage pr y investing in nonstrategic efforts that do not 
contr anization’s bottom line. Business leaders face a rapidly mo

arketplace tha ce them to use every possible tool to sustain 
competitiveness; project management is one of those tools. 

 The    Project Management In    develops procedures and concepts nec-
t the profession of project management ( ). PMI defines a 

  LO 9.4:   Explain project manage-

ment, the triple constraint, and the 

project stakeholder’s and executive 

sponsor’s roles in choosing strategic 

projects.  
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   project    as a temporar takes to create a unique product, 
service, or result.    Project management    is the applica wledge, skills, tools, 
and techniques to pr oject requirements. A    project manager    
is an individual who is an expert in project planning and management, defines and 
develops the project plan, and tracks the plan to ensure the project is completed on 
time and on budget. The project manager is the person responsible for executing the 
entire project. Project management terms all managers should know and understand 
include:

    ■    Project deliverables    are any measurable, tangible, ver , result, or item 
that is produced to complete a project or part of a project. Examples of project deliv-
erables include design documents, testing scripts, and requirements documents. 10   

   ■    Project milestones    represent key dates when a certain group of activities must be 
performed. For example, completing the planning phase might be a project mile-
stone. If a project milestone is missed, then chances are the project is experiencing 
problems. 11   

   ■    Project managem    is an internal department that oversees all 
organizational projects. This group must formalize and professionalize project man-
agement expertise and leadership. One of the prim
educate the organiza ocedures necessary to run successful 
projects. 12     

  The Triple Constraint 

  Fi e  9.7  displays the rela ee primary and interdependent 
variables in any project—time, cost, and scope ojects are limited in some way by 
these thr aints. The Project Management I amework for evalu-
ating these competing demands  the triple constraint.      

 The rela iables is such that if any one changes, at least 
one other is likely to be affected. For example, moving up a project’ te could 

easing costs to hire more staff or decreasing the scope to eliminate fea-
tur . Increasing a project’s scope to include additional customer requests 

oject’s time to completion or increase the project’s cost—or both—to 
accommodate the changes. Pr oject manager’
to balance these competing demands. Hi ojects deliver the agreed upon 
pr . Project managemen ak-
ing intelligent tr , cost, and scope. Benjamin Fr s timeless 

by failing to prepare, you prepare to fail— applies to many of today’ e 
development projects.  

Cost Scope

Time

 FIGURE 9.7 

 Project Management 

Interdependent Variables 
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  Project Participants 

    Project stakeholders    ar aniza oject 
or whose interests might be affected as a result of project execution or project comple-
tion. Stakeholders, such as the CFO, also can exer v oject’s objectives 
and outcomes. It is importan
the project—once ag g picture. Stakeholders measure projects 
based on such factors as customer satisfaction, increased revenue, or decreased cost. 

 The project management team must iden , deter equire-
ments and expectations, and, to the extent possible, mana ela-
tionship to the requirements to ensure a successful project e 
important, one stands out as having the most impact on the success or failure of a proj-
ect. That person is the executive sponsor   exe sponsor   -
son or group who pro ancial resour oject. Research has sho
tha ength of the executive sponsor has mor
failure of a project th itical success factor. In fact
should be accountable to the project team for much mor an the fin
The executive sponsor communicates up the chain on beh oject, supports 
the project manager by championing the pr ar

oject ates the commitment and account-
oject! If a team has a hands-off sponsor who merely 

re voices and inquires as to the status of a project, then that project surely is in 
trouble fr t. 

 . If the executive sponsor h , he or 
a ain and direct essential resources needed to accomplish 

the project. A highly connected executive sponsor could mean the difference between 
success and failure. The executive sponsor 
ence to ensur oject. 

 Most business managers are not project managers; however, all mana t 
of a project team. Therefore e managers need to understand how a business man-
ages its project and how the culture supports the effort. The art and science of project 
management must coordinate numer , as shown in  Figure 9.8 . Project man-
agers perform many of them, and the rem :

    1. Choosing stra ojects.  

   2. Understanding project planning.  

   3. Managing projects.  

   4. Outsourcing projects.          

  CHOOSING STRATEGIC PROJECTS 

 O anagers make is iden ojects in which to 
invest time esources. An organization must choose  what  it wants to do—
j , and listing expected results—and  how  to do it, including project 
approach, project schedule, and an oject risks. The follo e techniques 
managers use to determine which projects to wor a .

    ■  Focus on organiz o :  Projects that address organizational goals tend to 
have a higher success rate since they are important across the en e organization.  

   ■  Categorize business priorities:  There are a range of categories for grouping proj-
ects to determine prior or example, a business could categorize its projects in 
terms of challenges or opportunities. It is often easier to obtain approval for projects 
that address challenges because without fixing the issues the company could incur 

ancial losses.  

   ■     analysis:  A number of differen ancial analysis techniques can 
be performed to help determine a project’s prior eturn on investment. 

ancial analysis techniques help determine the organization’ ancial 
tions for the project.     

  LO 9.5:   Explain how project stake-

holder’s choose strategic projects.  
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 FIGURE 9.8 

 Project Management Roles 
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  UNDERSTANDING PROJECT PLANNING 

 Once an organization has selected strategic projects and identified its project manager, 
it is time to build the critical component oject plan. Many project profession-
als believe a solid pr ta at includes a project charter, a 
scope statement oject management plan. A    project charter    is a document 
issued by the project initiat at formally authorizes the start of a project 
and pro oject mana aniza al resources 
to pr . In short, this means someone has stepped up to pay for and support 
the project. A project char al elements.

    ■ The    project scope statement   oject to the organization’s overall business 
goals. It descr oblem the pr us-

tion, requirements, and current boundaries for the project. I k 
at must be completed to deliver the product w tures and func-

, and it includes constraints, assumptions, and requirements—all components 
necessary for developing accurate cost estimates.  

   ■    Project objectives    are quan iteria that must be met for the project to be 
 considered a success.  

   ■    Project constraints    are specific factors that can limit options. They include budget, 
delivery dates, av esources, and organizational policies.  

   ■    Project   are factors considered to be true, real, or certain without proof 
or demonstration. Examples include hours in a wor k 
will be performed. 14     

 The project objectives are among the most important ar use they 
are essentially the major elements of the project aniza
project objectives, it has accomplished the major goals of the project and the project 
scope is satisfied. Project objectives must include metr a oject’s success 
can be measured. The metrics can include cost, schedule ics.  Figure 9.9  
lists the SMART criter eminders about how to ensur oject has created 
understandable and measurable objectives.     

 The    project plan    is a formal, approved document that manages and con ols project 
execution. The project plan should include a descr oject scope, a list of 

, a schedule, time estimates, cost estimates, risk factors, resources, assignments, 

  LO 9.6:   

diagrams most frequently used in 

project planning.  

 FIGURE 9.9 

 SMART Criteria for 

Successful Objective 
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and responsibilities. I ts, most project profession-
als also include contingency plans, review and communications strategies, and a    kill 
switch   —a tr at enables a project manager to close the project before completion. 

 A good project plan should include estimates for revenue and strategic necessities. 
It also should include measurement and reporting methods and details as to how top 
leadership will engage in the project. It also infor
project and j vestment, commitment, and risk of the project as it relates to 
the overall mission of the organization. 

 Managers need to continuously monitor projects to measure their success. If a project 
is failing, the manager must cancel the project and save the company any further project 
costs. Canceling a project is not necessarily a failure as much as it is successful resource 
management as it frees resources that can be used on other projects that are more valu-
able to the firm. 

 The most important part of the plan is communication. The project manager must 
communicat project team and to any key stakehold-
ers and executives. The project plan must also include any project assumptions and be 

oject. A key to achieving project success 
is earning consensus and buy-in from all key stakeholders. By including key stakehold-
ers in project plan development, the project manager allows them to have ownership of 
the plan. This often translates to greater commitment, which in turn results in enhanced 
motivation and pr imary diagrams most frequently used in project 
planning are PERT and Gantt charts. 

 A    PERT (Program Evaluation and Review Technique) chart    is a gr k 
model that depicts a project’s tasks and the rela . A    dependency    
is a logical relationship that exists between the project tasks oject task 
and a milestone. PERT charts define dependenc oject tasks before those 
tasks are scheduled (see  Figure 9.10 ). The boxes in  Figure 9.10  represent project tasks, 
and the project manager can adjust the contents of the boxes to display various proj-
ect attributes such as schedule and actual start and finish times. The arrows indicate 
that a task depends on the star ent task. The    critical path    

 FIGURE 9.10 

 PERT Chart Expert, a PERT 

Chart Example 
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estimates the shortest path through the project ensuring all critical tasks are completed 
from star . The red line in  Figure 9.10  displays the critical path for the project.     

 A    Gantt chart    is a simple bar chart that lists project tasks vertically ag oj-
ect’s time frame, listed horizontally. A Gantt chart works well for representing the project 
schedule. It also shows actual progress of tasks against the planned duration.  Figure 9.11  
display e development project using a Gantt chart.      

  MANAGING PROJECTS 

 A project manager can, of course, bring enormous benefits to an organization such as 
reduced project expense, high company morale, and quicker time to market. A compe-
tent project manager sets the correct expectations early in the pr
milestones. Managing a project includes:

    ■ Iden equirements.  

   ■ Establishing clear and achievable objectives.  

   ■ Balancing the competing dem , time, and cost.  

   ■ Ad tions, plans, and approach to the different concerns and 
expectations of the various stakeholders.    

 oject manager has a good grasp of the business operations, he or she can 
improve critical communication among the designers, developers, user comm
top leadership. An experienced project manager should be able to minimize scope and 
create a better estimate. H ws how to sa eating controversy. 
And a good project manager should have learned that a happy stakeholder is one who 
is underpromised and overdelivered! A project manager must focus on managing three 
prim eas to ensure success:

    1. People  

   2. Communications  

   3. Change    

  LO 9.7:   

areas a project manager must focus 

on to ensure success.  

 FIGURE 9.11 

 Microsoft Project, a Gantt 

Chart Example 
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  Managing People 

 Mana allenging efforts a project manager undertakes. 
-

sonal and profession oject manager’s critical goals. 
Because project managers ar t’s main (and sometimes sole) contact per-
son dur oject, communication, negotiation, mark anship are 
just as importan oject mana ancial and an , 

anagement side of project management makes the difference in pulling off 
a successful project.  

  Managing Communications 

 any companies develop unique project management frameworks based on 
familiar project management standards, all agree that communica
lent project management. This is quite easy to state, but not so easy to accomplish! It is 
extremely helpful if a project manager plans what and how he or she will communicate 
as a formal part of the project management plan called a  communications plan.  A proj-
ect manager distributes timely, accurate, and meaningful information regarding project 
objectives, including the schedule, cost, scope tus of each. The project 
manager also shares small wins as the project progresses, infor -
re , makes re al resources, and keeps all stakeholders informed 

oject schedule. 
 Another important aspect of a project management communications plan is to 

pro ually obtaining and monitoring feedback from and for all 
stakeholders. This is not to sa at a project manager needs to spend countless hours 
answer ail and r , the manager 

t of the plan and respond-
ing to it in a timely, organized manner. Team members remain closest to the project and 
should be encouraged to share open and honest feedback. It is the project manager’s 
role and r onment of tr at members feel safe to con-

wledge and ideas—even if it means rela ing an 
t.  

  Managing Change 

 Successful organiza ticipate and react appropri-
ately to change. Change comes in many forms from an en onmental crisis to a labor 
shortage and can include:

    ■ A misunderstanding or missing business requirement in the project scope.  

   ■ A new government regulation or law that requires changes to business processes.  

   ■ Mergers, acquisitions, or new business par .  

   ■ An emer  

   ■ User change in business requirements for addition  

   ■ Resource constraints such as budget cuts or personal cutbacks.    

    Change management    offers procedures and policies managers can use to help man-
age change during system development. A    change management system    includes a col-
lection of procedures to document a change request and iden
associated w ange. Most change management systems require that a change 
request form be initiated by one or more project stakeholders (systems o , users, 
customers, developers). Ideally, these change requests are considered by a    change 

oard (CCB)    that is responsible for appro ejecting all change requests. 
The CCB’ epresentative from each business ar at 
h oject. The CCB’s decision to accept or reject each change is based on 
an impact an ange. For example, if one department wants to implement a 
change to the softwar at will increase both deplo t time and cost
business o e at the ch at it warrants the extended 

ame and increased budget. 
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 Change is an oppor eat. Realizing that change is the norm ra an 
ill help an organization stay ahead. Becoming a change leader and 

ange can help ensure that an organization can sur
and even thr ange.   

  OUTSOURCING PROJECTS 

 In the high-speed global business environment, an organization needs to increase prof-
its, grow market share, and reduce costs. Two basic options are available to organizations 

aintain their information systems—in-sourcing or outsourcing. 
    In-sourcing e development)   ofessional expertise within an orga-

nization to develop and maintain its informa . In-sourcing has 
been instrumental in crea of IT professionals and in creating a better 

. 
    Outsourcing    is an arrangement by which one organization pro vice or 

ser aniza at chooses not to perform them in-house. In some 
cases, the entire MIS department is outsourced, including planning and business anal-

t, and maintenance of equipment and projects. 
 Figure 9.12  display ts companies outsource. Outsourcing 
can range from a large contract under which an organiza M manages all 
MIS ser ing contractors and tempor

. Common reasons companies outsource include:

    ■  Core competencies.  Many companies have recen cing 
as a way to acquire best-practices and the business pr

   LO  9.8:   

their benefits and challenges.  
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esources for a low cost. Te t such an accelerated 
ra a esources required to keep current.  

   ■  Fi   It is far cheaper to hire people in China and India than pay the 
required salar tates.  

   ■    Firms m oducts to mark
react to market changes. B tage of outsourcing, an organization can 
acquir esources required to speed up operations or scale to new demand 
levels.  

   ■  The Internet and g ation. asive nature of the Internet has made 
more people comfor cing abroad as India, China, and the United 
States become tual neighbors.        

 Outsourcing MIS enables organiza ark
advances—with less strain on hum ancial resources and more assurance that 
the IT infrastructur iorities (see  Figure 9.13 ). 

ee forms of outsour vailable for a project are:

    1.    Onshore  —engaging another company w
ser .  

   2.    Nearshore outsourcing   —contracting an outsourcing arrangement w
in a nearby countr ill share a bor ative coun  

   3.    O outsourcing   —using organizations from developing countr ite code 
and develop systems. I e outsourcing the coun is geographically far away.        

 Since the mid-1990s, major U.S. companies ha t por-
e development work offshore—primarily to vendors in India, but 

also to vendors in China, eastern Europe (including Russia), Ireland, Israel, and the 
Philippines. The big selling point for offshore outsourcing is inexpensive but good work. 
The overseas counterpart to an American programmer who earns as much as $63,000 

Figure  9.14 ). Developing countries in 
Asia and South Africa offer some outsourcing e challenged by language 

 FIGURE 9.12 

 Departments Commonly 

Outsourced by Organizations 
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difference, inadequate telecommunication equipment, and regulatory obstacles. India 

is the largest offshore marketplace because it pr

logically advanced population. Infosys, NIIT, Sa am, TCS, and Wipro are among the 

biggest Indian outsourcing ser o , each of which has a large presence in the 

United States.16               

  Outsourcing Benefits 

 The m t cing include:

    ■ Incr y of business processes.  

   ■ Reduced operating expenses for head count and exposure to risk for large capital 

investments.  

   ■ Access to outsour o ’s expertise, economies of scale, best practices, 

and advanced technologies.  

   ■ Incr esponse to market changes and less time to market for 

new products or ser .     

  Outsourcing Challenges 

 Outsourcing comes w al challenges. ts are valid and should be 

considered when a company is thinking about outsourcing. Many challenges can be 

avoided w oper research. The challenges include:

    ■  L ontract.  Most companies look at outsourcing as a long-term solution 

iod of several years. Training and transferring resources around 

the globe is difficult and expensive, hence most companies pursuing offshore 

 FIGURE 9.13 

 Outsourcing Models 

Onshore

Nearshore

Offshore

 FIGURE 9.14 

 Typical Salary Ranges for 

Computer Programmers 

Source: From Edward Yourdon, 

Death March, 2nd edition, © 2004. 

Reproduced by permission of Pearson 

Education, Inc., Upper Saddle River, 

New Jersey.

Country Salary Range Per Year

China $5,000–$9,000

India 6,000–10,000

Philippines 6,500–11,000

Russia 7,000–13,000

Ireland 21,000–28,000

Canada 25,000–50,000

United States 60,000–90,000



353Enterprise MIS Module 3

outsourcing contract for m . A few of the challenges facing 
tract include:

    1. I eak the contract.  

   2. Forecasting business needs for the next several years is challenging and the con-
tract migh e business needs.  

   3. Re-creating an internal MIS department if the outsource pro
challenging.     

   ■  Threat to competitive advantage.  Many businesses view MIS as a competitive 
advan cing as a threat because the outsourcer could shar
company’s trade secrets.  

   ■  Loss of c   Information on pricing, products, sales, and customers can 
itical for business success. Outsourcing could 

place confidential information in the wrong hands. Although confiden uses 
contained in the con acts are supposed to pr isk 
and costs of a breach must be analyzed.    

 Ev anization in business today r e to operate and solve 
complex problems or create exciting opportunities. S e built corre t 
nimble organizations and transform w ansform. 
S at effectively meets emplo anization become more 
productive and enhance decision m e that does not meet employee needs 
might have a damaging effect on pr use a business to fail. 
Employee involvemen e development, along with the right implementation, 
is critical to the success of an organization. 

 BUSINESS DRIVEN GLOBALIZATION 
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 BUSINESS DRIVEN DISCUSSION 
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   L E A R N I N G  O U T C O M E  R E V I E W 

   Learning Outcome 9.1:  Explain the business benefits associated with successful 

software development. 

 Software development uses the systems development life cycle to create software. The ben-

efits associated with successful software development include increase in revenues, repair 

to brand reputation, limited liabilities, and increase in productivity  

   Learning Outcome 9.2:  Describe the seven phases of the systems development 

life cycle. 

 The seven phases in the SDLC are:

    ■ Planning—involves establishing a high-level plan of the intended project and determining 

project goals.  

   ■ Analysis—involves analyzing end-user business requirements and refining project goals 

into defined functions and operations of the intended system.  

   ■ Design—involves describing the desired features and operations of the system including 

screen layouts, business rules, process diagrams, pseudo code, and other documentation.  

   ■ Development—involves taking all of the detailed design documents from the design phase 

and transforming them into the actual system.  

   ■ Testing—involves bringing all the project pieces together into a special testing environ-

ment to test for errors, bugs, and interoperability and verify that the system meets all of the 

business requirements defined in the analysis phase.  

   ■ Implementation—involves placing the system into production so users can begin to per-

form actual business operations with the system.  

   ■ Maintenance—involves performing changes, corrections, additions, and upgrades to 

ensure the system continues to meet the business goals.     

   Learning Outcome 9.3:  

 There are a number of different software development methodologies including:

    ■ Agile methodology aims for customer satisfaction through early and continuous delivery 

of useful software components developed by an iterative process with a design point that 

uses the bare minimum requirements.  

   ■ Waterfall methodology follows an activity-based process in which each phase in the SDLC 

is performed sequentially from planning through implementation and maintenance.  

   ■ Rapid application development methodology (RAD) emphasizes extensive user involve-

ment in the rapid and evolutionary construction of working prototypes of a system to 

accelerate the systems development process.  

   ■ Extreme programming (XP) methodology breaks a project into tiny phases, and developers 

cannot continue on to the next phase until the first phase is complete.  

   ■ Rational unified process (RUP) provides a framework for breaking down the development 

of software into four gates.  

   ■ Scrum uses small teams to produce small pieces of deliverable software using sprints, or 

30-day intervals, to achieve an appointed goal.     
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   Learning Outcome 9.4:  Explain project management and the role the triple constraints 

play when managing a project. 

 A project is a temporary or short-term endeavor undertaken to create a unique product, ser-

vice, or result, such as developing a custom ecommerce site or merging databases. Project 

management is the application of knowledge, skills, tools, and techniques to project activities 

to meet project requirements. A project manager is an individual who is an expert in proj-

ect planning and management, defines and develops the project plan, and tracks the plan to 

ensure the project is completed on time and on budget. 

 The triple constraints are scope, resources, and time. These three components are inter-

dependent, and if you change one the others must change. The three primary activities per-

formed by a project manager include choosing strategic projects, setting the project scope, 

and managing resources and maintaining the project plan.  

   Learning Outcome 9.5:  Describe the project stakeholder’s and executive sponsor’s roles 

in choosing strategic projects. 

 Project stakeholders are individuals and organizations actively involved in the project or 

whose interests might be affected as a result of project execution or project completion. While 

all stakeholders are important, one stands out as having the most impact on the success or 

failure of a project. That person is the executive sponsor or the person or group who provides 

the financial resources for the project. Techniques for choosing strategic projects include 

focusing on organizational goals, categorizing projects, or performing a financial analysis.  

   Learning Outcome 9.6:  Describe the two primary diagrams most frequently used in 

project planning. 

 A PERT (Program Evaluation and Review Technique) chart is a graphical network model that 

depicts a project’s tasks and the relationships between those tasks. A dependency is a logical 

relationship that exists between the project tasks, or between a project task and a milestone. 

A Gantt chart is a simple bar chart that depicts project tasks against a calendar. In a Gantt 

chart, tasks are listed vertically and the project’s time frame is listed horizontally. A Gantt 

chart works well for representing the project schedule. It also shows actual progress of tasks 

against the planned duration.  

   Learning Outcome 9.7:  Identify the three primary areas a project manager must focus on 

managing to ensure success. 

 The three primary areas a project manager must focus on managing to ensure success are 

managing people, communications, and change.  

   Learning Outcome 9.8:  Explain the three different types of outsourcing along with their 

benefits and challenges. 

    ■ Onshore outsourcing—engaging another company within the same country for services.  

   ■ Nearshore outsourcing—contracting an outsourcing arrangement with a company in a 

nearby country.  

   ■ Offshore outsourcing—using organizations from developing countries to write code and 

develop systems.   

 The many benefits associated with outsourcing include increased quality and efficiency of a 

process, service, or function; reduction of operating expenses and exposure to risks involved 

with large capital investments; and access to outsourcing service provider’s expertise, econ-

omies of scale, best practices, and advanced technologies. Outsourcing comes with several 

challenges including length of contracts, losing competitive advantages, and risking a breach 

of confidential information.   
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  O P E N I N G  C A S E  Q U E S T I O N S 

    1.  Knowledge:  List the signs for assessing if a current project is experiencing issues.  

   2.  Comprehension:  Identify the options a project manager can follow if a project is not meet-

ing its success criteria.  

   3.  Application:  Illustrate the triple constraints role in a project.  

   4.  Analysis:  Analyze the four steps to recovering a project and determine which one is the 

most critical.  

   5.  Synthesis:  Propose how you would develop a game plan to recover a project.  

   6.  Evaluate:  Argue for or against the following statement: “Throwing good money after bad 

will not save a project.”    

  K E Y  T E R M S 

   Agile methodology, 339  

  Analysis phase, 335  

  Business requirement, 335  

  Change control board 

(CCB), 349  

  Change management, 349  

  Change management 

system, 349  

  Critical path, 347  

  Dependency, 347  

  Design phase, 336  

  Development phase, 336  

  Executive sponsor, 344  

  Extreme programming (XP) 

methodology, 340  

  Gantt chart, 348  

  Implementation phase, 337  

  In-sourcing (in-house 

development), 350  

  Iterative development, 338  

  Kill switch, 347  

  Maintenance phase, 337  

  Methodology, 337  

  Nearshore outsourcing, 351  

  Offshore outsourcing, 351  

  Onshore outsourcing, 351  

  Outsourcing, 350  

  PERT (Program Evaluation 

and Review Technique) 

chart, 347  

  Planning phase, 335  

  Project, 343  

  Project assumption, 346  

  Project charter, 346  

  Project constraint, 346  

  Project deliverable, 343  

  Project management, 343  

  Project Management Institute 

(PMI), 342  

  Project management office 

(PMO), 343  

  Project manager, 343  

  Project milestones, 343  

  Project objective, 346  

  Project plan, 346  

  Project scope statement, 346  

  Project stakeholder, 344  

  Prototype, 339  

  Rapid application  development 

(RAD)  methodology 

(also called rapid 

prototyping), 339  

  Rational unified process (RUP) 

methodology, 340  

  Scrum methodology, 340  

  Systems development life cycle 

(SDLC), 335  

  Testing phase, 337  

  Waterfall methodology, 337    

  R E V I E W  Q U E S T I O N S 

    1. What role does project management play in the systems development effort?  

   2. What role does the project manager play in determining a project’s success?  

   3. Why would a project require an executive sponsor?  

   4. Which phase in the systems development life cycle is the most important?  

   5. If you had to skip a phase during the development of a system, which phase would it be 

and why?  

   6. Which phase in the systems development life cycle contains the most risk? Be sure to 

explain your answer.  
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   7. Which project management methodology would you choose to run your software 

 development project?  

   8. If you started on a new software development project and the project plan was using the 

waterfall methodology, would you remain on the project? What could you do to better 

prepare your project for success?  

   9. What is change management and why is it important for a manager to plan for change?  

   10. Why should end users be involved in the systems development effort?  

   11. Why would a project manager use Gantt and PERT charts?  

   12. Why are gathering business requirements a challenge for most projects?  

   13. What are the different types of outsourcing available for a project?  

   14. What are the risks associated with outsourcing?  

   15. How can scope creep and feature creep kill a project?    

 Disaster at Denver International Airport     

  One good way to learn how to develop successful systems is to review past failures. One of 

the most infamous system failures is Denver International Airport’s (DIA) baggage system. 

When the automated baggage system design for DIA was introduced, it was hailed as the 

savior of modern airport design. The design relied on a network of 300 computers to route 

bags and 4,000 cars to carry luggage across 21 miles of track. Laser scanners were to read 

bar-coded luggage tags, while advanced scanners tracked the movement of toboggan-like 

baggage carts. 

 When DIA finally opened its doors for reporters to witness its revolutionary baggage han-

dling system, the scene was rather unpleasant. Bags were chewed up, lost, and misrouted in 

what has since become a legendary systems nightmare. 

 One of the biggest mistakes made in the baggage handling system fiasco was that not 

enough time was allowed to properly develop the system. In the beginning of the project, DIA 

assumed it was the responsibility of individual airlines to find their own way of moving the 

baggage from the plane to the baggage claim area. The automated baggage system was not 

involved in the initial planning of the DIA project. By the time the DIA developers decided to 

create an integrated baggage system, the time frame for designing and implementing such a 

complex and huge system was not possible. 

 Another common mistake that occurred during the project was that the airlines kept 

changing their business requirements. This caused numerous issues, including the implemen-

tation of power supplies that were not properly updated for the revised system design, which 

caused overloaded motors and mechanical failures. Besides the power supply design prob-

lem, the optical sensors did not read the bar codes correctly, causing issues with baggage 

routing. 

 Finally, BAE, the company that designed and implemented the automated baggage system 

for DIA, had never created a baggage system of this size before. BAE had created a similar 

system in an airport in Munich, Germany, where the scope was much smaller. Essentially, the 

baggage system had an inadequate IT infrastructure because it was designed for a much 

smaller system. 

 DIA simply could not open without a functional baggage system so the city had no choice 

but to delay the opening date for more than 16 months, costing taxpayers roughly $1 million 

per day, which totaled around $500 million. 19   

  C LO S I N G  C A S E  O N E 



359Enterprise MIS Module 3

   Questions 

    1. One problem with DIA’s baggage system was inadequate testing. Why is testing important 

to a project’s success? Why do so many projects decide to skip testing?  

   2. Evaluate the different systems development methodologies. Which one would have most 

significantly increased the chances of the project’s success?  

   3. How could more time spent in the analysis and design phase have saved Colorado taxpay-

ers hundreds of millions of dollars?  

   4. Why could BAE not take an existing IT infrastructure and simply increase its scale and 

expect it to work?        

  C LO S I N G  C A S E  T W O 

 Reducing Ambiguity in Business Requirements 

  The main reason projects fail is bad business requirements. Business requirements are con-

sidered “bad” because of ambiguity or insufficient involvement of end users during analysis 

and design. 

 A requirement is unambiguous if it has the same interpretation for all parties. Different 

interpretations by different participants will usually result in unmet expectations. Here is an 

example of an ambiguous requirement and an example of an unambiguous requirement:

    Ambiguous requirement:  The financial report must show profits in local and U.S. currencies.  

   Unambiguous requirement:  The financial report must show profits in local and U.S. curren-

cies using the exchange rate printed in  The Wall Street Journal  for the last business day of 

the period being reported.    

 Ambiguity is impossible to prevent completely because it is introduced into requirements in 

natural ways. For example:

    ■ Requirements can contain technical implications that are obvious to the IT developers but 

not to the customers.  

   ■ Requirements can contain business implications that are obvious to the customer but not 

to the IT developers.  

   ■ Requirements may contain everyday words whose meanings are “obvious” to everyone, 

yet different for everyone.  

   ■ Requirements are reflections of detailed explanations that may have included multiple 

events, multiple perspectives, verbal rephrasing, emotion, iterative refinement, selective 

emphasis, and body language—none of which are captured in the written statements.     

   Tips for Reviewing Business Requirements 

  When reviewing business requirements always look for the following words to help dramati-

cally reduce ambiguity:

    ■  And  and  or  have well-defined meanings and ought to be completely unambiguous, yet they 

are often understood only informally and interpreted inconsistently. For example, consider 

the statement “The alarm must ring if button T is pressed and if button F is pressed.” This 

statement may be intended to mean that to ring the alarm, both buttons must be pressed 

or it may be intended to mean that either one can be pressed. A statement like this should 

never appear in a requirement because the potential for misinterpretation is too great. A 

preferable approach is to be very explicit, for example, “The alarm must ring if both buttons 

T and F are pressed simultaneously. The alarm should not ring in any other circumstance.”  
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   ■  Always  might really mean “most of the time,” in which case it should be made more 

explicit. For example, the statement “We always run reports A and B together” could be 

challenged with “In other words, there is never any circumstance where you would run A 

without B and B without A?” If you build a system with an “always” requirement, then you 

are actually building the system to never run report A without report B. If a user suddenly 

wants report B without report A, you will need to make significant system changes.  

   ■  Never  might mean rarely, in which case it should be made more explicit. For example, 

the statement “We never run reports A and B in the same month” could be challenged 

with, “So that means that if I see that A has been run, I can be absolutely certain that 

no one will want to run B.” Again, if you build a system that supports a “never” require-

ment, then the system users can never perform that requirement. For example, the system 

would never allow a user to run reports A and B in the same month, no matter what the 

circumstances.  

   ■ Boundary conditions are statements about the line between true and false and do and do 

not. These statements may or may not be meant to include end points. For example, “We 

want to use method X when there are up to 10 pages, but method Y otherwise.” If you were 

building this system, would you include page 10 in method X or in method Y? The answer 

to this question will vary causing an ambiguous business requirement. 20      

   Questions 

    1. Why are ambiguous business requirements the leading cause of system development 

failures?  

   2. Why do the words  and  and  or  tend to lead to ambiguous requirements?  

   3. Research the Web and determine other reasons for “bad” business requirements.  

   4. What is wrong with the following business requirement: “The system must support 

employee birthdays because every employee always has a birthday every year.”        

  C R I T I C A L  B U S I N E S S  T H I N K I N G 

   1. Selecting a Systems Development Methodology 

 Exus Incorporated is an international billing outsourcing company. Exus currently has rev-

enues of $5 billion, more than 3,500 employees, and operations on every continent. You 

have recently been hired as the CIO. Your first task is to increase the software develop-

ment project success rate, which is currently at 20 percent. To ensure that future software 

development projects are successful, you want to standardize the systems development 

methodology across the entire enterprise. Currently, each project determines which meth-

odology it uses to develop software. 

 Create a report detailing three system development methodologies that were covered 

in this text. Compare each of these methodologies to the traditional waterfall approach. 

Finally, recommend which methodology you want to implement as your organizational 

standard. Be sure to highlight any potential roadblocks you might encounter when imple-

menting the new standard methodology.  

   2. Understanding Project Failure 

 You are the director of project management for Stello, a global manufacturer of high-end 

writing instruments. The company sells to primarily high-end customers, and the average 

price for one of its fine writing instruments is about $350. You are currently implementing 
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a new customer relationship management system, and you want to do everything you can 

to ensure a successful systems development effort. Create a document summarizing the 

primary reasons why this project could fail, along with your strategy to eliminate the pos-

sibility of system development failure on your project.  

   3. Missing Phases in the Systems Development Life Cycle 

 Hello Inc. is a large concierge service for executives operating in Chicago, San 

Francisco, and New York. The company performs all kinds of services from dog walking 

to airport transportation. Your manager, Dan Martello, wants to skip the testing phase 

during the company’s financial ERP implementation. He feels that because the system 

came from a vendor, it should work correctly. Draft a memo explaining the importance 

of following the SDLC and the ramifications to the business if the financial system is not 

tested.  

   4. Refusing to Sign Off 

 You are the primary client on a large extranet development project. After carefully review-

ing the requirements definition document, you are positive that there are missing, ambigu-

ous, inaccurate, and unclear requirements. The project manager is pressuring you for your 

sign-off because he has already received sign-off from five of your co-workers. If you fail 

to sign off on the requirements, you are going to put the entire project at risk because the 

time frame is nonnegotiable. What would you do? Why?  

   5. Saving Failing Systems 

 Crik Candle Company manufactures low-end candles for restaurants. The company gen-

erates more than $40 million in annual revenues and has more than 300 employees. You are 

in the middle of a large multimillion-dollar supply chain management implementation. Your 

project manager has just come to you with the information that the project might fail for the 

following reasons:

    ■ Several business requirements were incorrect and the scope has to be doubled.  

   ■ Three developers recently quit.  

   ■ The deadline has been moved up a month. 

 Develop a list of options that your company can follow to ensure the project remains on 

schedule and within budget.     

   6. Explaining Project Management 

 Prime Time Inc. is a large consulting company that specializes in outsourcing people with 

project management capabilities and skills. You are in the middle of an interview for a job 

with Prime Time. The manager performing the interview asks you to explain why manag-

ing a project plan is critical to a project’s success. The manager also wants you to explain 

scope creep and feature creep and your tactics for managing them on a project. Finally, the 

manager wants you to elaborate on your strategies for delivering successful projects and 

reducing risks.  

   7. Applying Project Management Techniques 

 You have been hired by a medium-sized airline company, Sun Best. Sun Best currently flies 

more than 300 routes in the East. The company is experiencing tremendous issues coor-

dinating its 3,500 pilots, 7,000 flight attendants, and 2,000 daily flights. Determine how Sun 

Best could use a Gantt chart to help it coordinate pilots, flight attendants, and daily flights. 

Using Excel, create a sample Gantt chart highlighting the different types of activities and 

resources Sun Best could track with the tool.   
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  E N T R E P R E N E U R I A L  C H A L L E N G E 

  BUILD YOUR OWN BUSINESS 

    1. Your business is undertaking many new and exciting initiatives to boost growth, includ-

ing employee blogs, customer wikis, and implementation of a new time and attendance 

system. Time and attendance software is critical to the business because it can ensure 

you have the right employees, at the right place, at the right time, which can increase 

sales. You never want to find yourself understaffed during busy times and overstaffed dur-

ing slow times. Also, accurately accounting for employees’ time is crucial to effectively 

analyzing labor expenses, which are the largest operating expense your business incurs. 

Conveniently, time and attendance solution providers, time clock manufacturers, and soft-

ware development companies are developing high-quality affordable products. You have 

decided to replace the manual employee tracking system your grandfather implemented 

in the 1950s. You have a highly technical employee, Nick Zele, who has offered to build 

the system for you and ensures you it is a simple build. You could also purchase one of the 

many off-the-shelf applications and have an outsourcing firm customize the application 

for your business. What are the pros and cons of using an employee to build you a custom 

system? What are the pros and cons of purchasing an off-the-shelf time and attendance 

application and outsourcing custom development? How will your older employees feel 

about the new system and what can you do to ensure a smooth transition?  

   2. You have decided to implement a new payroll system for your business. Review the 

 following business requirements and highlight any potential issues.

    ■ All employees must have a unique employee ID.  

   ■ The system must track employee hours worked based on employee’s last name.  

   ■ Employees must be scheduled to work a minimum of eight hours per day.  

   ■ Employee payroll is calculated by multiplying the employee’s hours worked by $7.25.  

   ■ Managers must be scheduled to work morning shifts.  

   ■ Employees cannot be scheduled to work more than eight hours per day.  

   ■ Servers cannot be scheduled to work morning, afternoon, or evening shifts.  

   ■ The system must allow managers to change and delete employees from the system.     

   3. You are in the middle of a implementing a new system at your business. Your project team 

is failing for the following three reasons: (1) The project is using the traditional water-

fall methodology; (2) the SDLC was not followed and the developers decided to skip the 

testing phase; (3) a project plan was developed during the analysis phase, but the old 

project manager never updated or followed the plan and never updated the business 

 requirements. Detail your strategy for getting your project back on track.     

  A P P LY  YO U R  K N O W L E D G E  B U S I N E S S  P R O J E C T S 

   PROJECT I   Methods Behind Methodologies 

 Signatures Inc. specializes in producing personalized products such as coffee mugs and pens 

with company logos. The company generates more than $40 million in annual revenues and 

has more than 300 employees. The company is in the middle of a large multimillion-dollar SCM 

implementation, and it has just hired your project management outsourcing firm to take over 

the project management efforts.  
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  Project  Focus 

 On your first day, your team is told that the project is failing for the following reasons:

    ■ The project is using the traditional waterfall methodology.  

   ■ The SDLC was not followed and the developers decided to skip the testing phase.  

   ■ A project plan was developed during the analysis phase, but the old project manager 

never updated or followed the plan.    

 Determine what your first steps would be to get this project back on track.  

   PROJECT I I   The Travel Store 

 The Travel Store is facing a dilemma as it tripled in size over the past three years and finds its 

online sales escalating beyond a billion dollars. The company is having a hard time continuing 

with operations as its business processes can’t scale to meet the new demand. In the past six 

months, sales and profits have dropped and the stock price is plummeting.  

  Project  Focus 

 The Travel Store is determined to take quick and decisive action to restore profitability and 

improve its credibility in the marketplace. One of its top priorities is to overhaul its inven-

tory management system in an effort to create optimal levels of inventory to support sales 

demand. This would prevent higher-volume stores from running out of key sale items while 

also ensuring that lower-sales stores would not be burdened with excess inventory that could 

be moved only at closeout prices. The company would like to outsource this function but is 

worried about the challenges of transferring the responsibility of this important business func-

tion, as well as the issues surrounding confidentiality, and scope definition. List the competi-

tive advantages outsourcing could give to The Travel Store, along with recommendations for 

addressing the company’s outsourcing concerns.  

   PROJECT I I I   GEM Athletic Center 

 First Information Corporation is a large consulting company that specializes in systems 

analysis and design. The company has more than 2,000 employees, and first-quarter revenues 

reached $15 million. The company prides itself on maintaining an 85 percent success rate 

for all project implementations. The primary reason attributed to the unusually high project 

success rate is the company’s ability to define accurate, complete, and high-quality business 

requirements. 

 The GEM Athletic Center located in Cleveland, Ohio, is interested in implementing a new 

payroll system. The current payroll process is manual and takes three employees two days 

each month to complete. The GEM Athletic Center does not have an IT department and is 

outsourcing the entire procurement, customization, and installation of the new payroll system 

to First Information Corporation.  

  Project  Focus 

 You have been working for First Information for a little over one month. Your team has just 

been assigned the GEM Athletic Center project, and your first task is to define the initial busi-

ness requirements for the development of the new payroll system.

    a.  Review the testimony of three current GEM Athletic Center accounting employees 

who detail the current payroll process along with their wish list for the new system. 

  Figure 9.15  presents the testimonies of Maggie Cleaver, Anne Logan, and Jim Poulos. 

    b.  Review Closing Case Two, “Reducing Ambiguity in Business Requirements” and high-

light several techniques you can use to develop solid business requirements.  

    c.  After careful analysis, create a report detailing the business requirements for the new 

system. Be sure to list any assumptions, issues, or questions in your document.  
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FIGURE 9.15

Employee Testimonies Jim Poulos, Director of Sales

Each week I have to review all of the new memberships sold in our club. Each of my seven sales repre-

sentatives receives $50 from a new sale for the initiation fee. They also receive 10 percent of the type 

of membership sold. Membership types include:

 ■ Adult, $450/month

 ■ Youth, $300/month

 ■ Family, $750/month

 ■ Senior, $300/month

Each sales representative is also paid $4.50/hour and receives a 25 percent bonus for working over-

time and holidays. If the sales representative sells over 200 percent of expected sales they receive an 

additional 25 percent bonus on their commissions. If the membership is sold during a promotion, the 

commission rate decreases. The payroll department uses time sheets to track my sales representa-

tives’ hourly pay. I have to sign all time sheets once they are completed by the payroll department. I 

check my sales representatives’ schedule to validate the times on the employee time sheets. I then 

have to submit a separate listing of each employee and their corresponding commissions for initiation 

fees and memberships sold. I track all of my sales representatives’ vacation and sick time. If they are 

over their vacation or sick time, I have them sign a form stating that if they quit they will pay back all 

negative vacation or sick time.

I would like a system that can automatically calculate commissions and be able to handle sales 

forecasting and “what if” analysis on my sales representatives’ commission rates. I would like to be 

able to walk up to my sales representatives and tell them that if they sell four more family memberships 

and one adult they will receive their bonus. I would also like to be able to design promotions for our 

best customers. These types of things would really help boost sales at our club.

Maggie Cleaver, Payroll Manager

The fi rst thing I do each week is collect the time sheets. I review each time sheet to ensure the em-

ployee punched in and out correctly. If the employee forgot to clock out, I contact that person’s di-

rector to fi nd the time that the employee should have clocked out. I then calculate all regular hours, 

overtime hours, and holiday hours and total these on the time sheet. I also track sick time and vacation 

time and total these on the time sheet. Once completed, I send the time sheet to the directors of each 

department for approval.

When I receive the signed time sheets back, I begin to calculate payments. First, I calculate regular 

pay, then overtime pay, and fi nally holiday pay. I then add in the sales representatives’ commissions, 

which I receive from the director of sales. I then calculate payment amounts for aerobics instructors 

because they are paid by class, not by hour. I receive the aerobics class schedule from the fi tness 

coordinator. I then total the entire pay and send a sheet with payment amounts to my co-worker Anne, 

who calculates taxes. I then calculate all sick time and vacation time and track this in a separate docu-

ment. I then print labels that state each employee’s name, department, and the pay period. I place the 

labels on a new time sheet, which is returned to the employee punch clock.

I would like a system that automatically tracks employee sick time and vacation time. I would also 

like a system that can automatically calculate regular pay, overtime pay, and holiday pay. I don’t know 

if there is a system that can validate employee time sheets, but if there is that would be great.

Anne Logan, Tax Manager

I receive the payment amounts from Maggie. I then calculate all city, state, and federal taxes. I also 

deduct health benefi ts and retirement plan benefi ts. I then cut the check to the employee and the cor-

responding checks for the taxes to the government. I manually calculate W2s and all quarterly taxes. 

I’m also responsible for correcting personal information such as a change of address. I’m also respon-

sible for cutting checks if an incorrect amount was issued. I also track amounts owed by employees 

that have gone over their sick time or vacation time. I also generate checks for all salaried employees.

The part of my job that takes the longest is correlating the total cash debit for all checks and the 

total amount calculated for all checks. It’s amazing how many times these two fi gures do not match, 

which indicates that a check was written for the wrong amount.

I would like a system that determines taxes automatically, along with quarterly tax fi ling statements. 

I would also like a system that can perform audits.
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      PROJECT IV   Confusing Coffee 

 Business requirements are the detailed set of business requests that any new system must 

meet to be successful. A sample business requirement might state, “The system must track all 

customer sales by product, region, and sales representative.” This requirement states what 

the system must do from the business perspective, giving no details or information on how the 

system is going to meet this requirement.  

  Project  Focus 

 You have been hired to build an employee payroll system for a new coffee shop. Review the 

following business requirements and highlight any potential issues.

    ■ All employees must have a unique employee ID.  

   ■ The system must track employee hours worked based on employee’s last name.  

   ■ Employees must be scheduled to work a minimum of eight hours per day.  

   ■ Employee payroll is calculated by multiplying the employee’s hours worked by $7.25.  

   ■ Managers must be scheduled to work morning shifts.  

   ■ Employees cannot be scheduled to work more than eight hours per day.  

   ■ Servers cannot be scheduled to work morning, afternoon, or evening shifts.  

   ■ The system must allow managers to change and delete employees from the system.     

   PROJECT V  Picking Projects 

 You are a project management contractor attempting to contract work at a large telecommu-

nications company, Hex Incorporated. Your interview with Debbie Fernandez, the senior vice 

president of IT, went smoothly. The last thing she wants to see from you before she makes her 

final hiring decision is a prioritized list of the following projects. You are sure to land the job if 

Fernandez is satisfied with your prioritization.  

  Project  Focus 

 Create a report prioritizing the following projects and be sure to include the business justifica-

tions for your prioritization.

    ■ Upgrade accounting system.  

   ■ Develop employee vacation tracking system.  

   ■ Enhance employee intranet.  

   ■ Cleanse and scrub data warehouse information.  

   ■ Performance-test all hardware to ensure 20 percent growth scalability.  

   ■ Implement changes to employee benefits system.  

   ■ Develop backup and recovery strategy.  

   ■ Implement supply chain management system.  

   ■ Upgrade customer relationship management system.  

   ■ Build executive information system for CEO.     

  PROJECT VI   Keeping Time 

 Time Keepers Inc. is a small firm that specializes in project management consulting. You are 

a senior project manager, and you have recently been assigned to the Tahiti Tanning Lotion 

account. The Tahiti Tanning Lotion company is currently experiencing a 10 percent success 

rate (90 percent failure rate) on all internal IT projects. Your first assignment is to analyze one 

of the current project plans being used to develop a new CRM system (see  Figure 9.16 ). 
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FIGURE 9.16

CRM Project Plan   Project  Focus 

 Review the project plan and create a document listing the numerous errors in the plan. Be 

sure to also provide suggestions on how to fix the errors.   
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  AY K  A P P L I C AT I O N  P R O J E C T S 

 If you are looking for Excel projects to incorporate into your class, try any of the following after 

reading this chapter. 

Project 

Number

Project 

Name

Project 

Type Plug-In

Focus 

Area

Project 

Level Skill Set

Page 

Number

9 Security Analysis Excel T3 Filtering Data Intermediate Conditional For-

matting, Autofi lter, 

Subtotal

AYK.7

10 Gathering Data Excel T3 Data Analysis Intermediate Conditional 

 Formatting

AYK.8

11 Scanner System Excel T2 Strategic Analysis Intermediate Formulas AYK.8

12 Competitive 

Pricing

Excel T2 Profi t 

 Maximization

Intermediate Formulas AYK.9

13 Adequate 

 Acquisitions

Excel T2 Break Even 

Analysis

Intermediate Formulas AYK.9

15 Assessing 

the  Value of 

 Information

Excel T3 Data Analysis Intermediate PivotTable AYK.10

16 Growth, Trends, 

and Forecasts

Excel T2, T3 Data Forecasting Advanced Average, Trend, 

Growth

AYK.11

18 Formatting Grades Excel T3 Data Analysis Advanced If, LookUp AYK.12

22 Turnover Rates Excel T3 Data Mining Advanced PivotTable AYK.12

23 Vital Information Excel T3 Data Mining Advanced PivotTable AYK.15

24 Breaking Even Excel T4 Business Analysis Advanced Goal Seek AYK.16

25 Profi t Scenario Excel T4 Sales Analysis Advanced Scenario 

 Manager

AYK.16
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  Hardware Basics 
  In many industries, exploiting computer hardware is key to gaining a competitive advan-
tage. Frito-Lay gained a competitive advantage by using h ack the 
strategic placement and sale of items in convenience stores. Sales representatives could 
track sale price, competitor information, the number of items sold, and item location in 
the store all from their h .  1   

 A    computer    is an electr a trol of instructions stored 
in its own memory that can accept, manipulate, and store data. A computer system con-
sists of six hardware components (see  Figure A.1 ).  Figure A.2  displays how these compo-
nents work together to form a computer system.  

   CENTRAL PROCESSING UNIT 
 The dominant manufacturers of CPUs today include In on and Pen-
tium lines for personal computers) and Advanced Micro Devices (AMD) (with its Athlon 
series).  2     

 The    al processing unit (CPU)    (or  microprocessor ) is the actual hardware that 
interpr ogr e) instructions and coordinates how all the 

ardware devices work together. The CPU is built on a sm

   LEARNING OUTCOMES 

  A.1.  Describe the six major categories of hardware, and provide an example of each. 

  A.2 . Identify the different computer categories, and explain their potential business uses. 

  A.3 . Explain the difference between primary and secondary storage. 

  A.4 . List the common input, output, storage, and communication devices. 

  A.5 . Describe the eight categories of computers by size. 

  A.6 . Define the relationship between operating system software and utility software.   

 figure A.1 

 Hardware Components of a 

Computer System   
Six Hardware Components

Central processing unit (CPU) The actual hardware that interprets and executes the program 

(software) instructions and coordinates how all the other 

hardware devices work together.

Primary storage The computer’s main memory, which consists of the random 

access memory (RAM), the cache memory, and the read-only 

memory (ROM) that is directly accessible to the central 

processing unit (CPU).

Secondary storage Equipment designed to store large volumes of data for long-

term storage (e.g., diskette, hard drive, memory card, CD).

Input devices Equipment used to capture information and commands 

(e.g., keyboard, scanner).

Output devices Equipment used to see, hear, or otherwise accept the results 

of information processing requests (e.g., monitor, printer).

Communication devices Equipment used to send information and receive it from one 

location to another (e.g., modem).
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  figure A.2    How the Hardware Components Work Together  

can con t of several million transistors. CPUs are unquestionably one 
tury’s greatest technological advances. 

 A CPU con im ts: control unit and arithmetic/logic unit. The    control 
unit    interpr e instructions and liter ardwar at 
to do e instructions. The    arithm -logic unit U)    performs all 
arithmetic opera , addition and subtraction) and all logic operations 
(such as sorting and comparing numbers). The control unit and ALU perform different 
functions. The control unit obtains instr e. I terpr
instr , decides which tasks other devices perform, and finally tells each device to 
perform the task. The ALU r trol unit and does whatever it dictates, 
performing either arithmetic or logic operations. 

 The number of CPU cycles 
per second determines how 
fast a CPU carr

e instructions; more 
cycles per second means 
faster processing, and faster 
CPUs cost more th
slower counterparts. CPU 
speed is usually quoted in 
megahertz and gigahertz. 



Appendix A  Hardware and Software BasicsA.4

   Megahertz (MHz)    is the number of millions of CPU cycles per second.    Gigahertz (GHz)    
is the number of billions of CPU cycles per second.  Figure A.3  display at 
determine CPU speed.     

    Advances in CPU Design   Chip makers are pressing more function to CPU 
ost CPUs are    comple et computer (CISC) chips,    which is a 
at can recognize as many as 100 or more instructions, enough to car

most computations dir   Reduce e C) chips    limit the 
number of instructions the CPU can execute to increase processing speed. The idea of 
RISC is to reduce the instruction set to the bare minimum, emphasizing the instructions 
used most of the time and optimizing them for the fastest possible execution. An RISC 
processor runs faster than a CISC processor.   

  PRIMARY STORAGE 
  storage    is the computer’s main mem-

andom access memory 
ead-only memory 

(ROM) that is dir .   

  Random Access      Random access 
me   ’s prim  

uctions and data 
are stored so tha y 

ocessor’s high-speed extern ta 
bus. 

 e ite memory. I
ite and read data. Most programs 

set aside a por ary work-
space for da a ite) as 
needed until the data is ready for printing or storage 

age media, such as a hard drive 
or memor etain its contents 
when the power to the computer is switched off
work frequen iped clean. 
   Volatili     r ’s complete loss of stored information if power is interrupted. 

tile and its contents ar ’s electric supply fails.  

  Cac      Cache me     is a small unit of ultra-fast memory that is used to 
store recently accessed or frequently accessed data so tha ave to 
retrieve this data from slow ache memory that is built 
directly into the CPU’s circuits is called prim . C tained on an 
external circuit is called secondary cache.  

 figure A.3 

 Factors That Determine CPU 

Speed 
CPU Speed Factors

Clock speed—the speed of the internal clock of a CPU that sets the pace at which operations 

proceed within the computer’s internal processing circuitry. 

Word length—number of bits (0s and 1s) that can be processed by the CPU at any one time. 

Computers work in terms of bits and bytes using electrical pulses that have two states: on and off. 

Bus width—the size of the internal electrical pathway along which signals are sent from one 

part of the computer to another. A wider bus can move more data, hence faster processing.

Chip line width—the distance between transistors on a chip. The shorter the chip line width 

the faster the chip since more transistors can be placed on a chip and the data and instructions 

travel short distances during processing.
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  Read-Onl      Read-only m (ROM)   
puter’s prim age that does not lose its contents when one sw wer. 
ROM contains essential system programs tha
erase. Since the computer’s intern ing start-up, the computer 
cannot perform any functions unless given start-up instructions uctions are 
stored in ROM. 

    Flash me    itable re at is com-
pact and portable.    Me  cards    con age that holds data such as 
captured images, music, or text files. M ds are remo
user can insert an additional card. Subsequently, the data can be downloaded fr
card to a computer. The car ased and used again. Memory cards ar

as, cellular phones, and personal digital assis-
tants (PDA).    Memory   pro volatile memory for a range of por
including computers, digital cameras, MP3 players, and PDAs.   

  SECONDARY STORAGE 
 Storage is a hot area in the business arena as organizations 
struggle to m ta.    Sec-

 storage    consists of equipment designed to store 
large volumes of data for long-term storage. Se -

e nonvolatile and do not lose their contents 
when the computer is turned off. Some stor , 
such as a hard disk, offer easy update capabilities and a 
large stor , such as CD-ROMs, offer lim-
ited upda age capacities.   

 Stor essed in b , w ab
  megabyte (MB    or  M  or  Me   is 

roughly 1 million b . Therefore, a computer with 256 MB 
anslates in oughly 

256 million characters of da e instructions. A 
 gabyte (GB)    is roughly 1 billion b . A    terabyte (TB)    is roughly 1 trillion b efer 
to  Figure A.4 ). 3  

 spaced page of pure text is roughly 2,000 characters. Therefore, a 40 
GB (40 gigab aracters) hard drive can hold approximately 20 million 
pages of text. 

 Common stor

    ● Magnetic medium  

   ● medium    

 figure A.4 

 Binary Terms 
Term Size

Kilobyte (KB) 1,024 Bytes

Megabyte (MB) 1,024 KB

1,048,576 Bytes

Gigabyte (GB) 1,024 MB (109 bytes)

Terabyte (TB) 1,024 GB (1012 bytes)

1 TB  5  Printing of 1 TB would require 50,000 trees to be made into 

paper and printed

Petabyte (PB) 1,024 TB (1015 bytes)

200 PB  5  All production of digital magnetic tape in 1995

Exabyte (EB) 1,024 PB (1018 bytes)

2 EB  5  total volume of information generated worldwide annually

5 EB  5  all words ever spoken by human beings
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  Magnetic medium      M medium   age medium that uses 
ma e and retrieve data on disks or tapes coated with magneti-

aterials. Like ir , these materials are 
reoriented when a ma ver them. Dur ite operations, the read/
write heads emit a ma at orien agnetic materials on the disk or 
tape to represent encoded data. During read operations, the re ite heads sense the 
encoded data on the medium. 

 One of the first forms of magnetic medium developed was magnetic tape.    Magnetic 
tape    is an older secondary stor at uses a strip of thin plastic coated with a 
ma ecording medium. T agnetic medium 
is a hard drive. A    hard drive   age medium that uses several rigid disks 
coat agnetically sensitive material and housed together w ecording 
heads in a her anism. Hard drive performance is measured in 
terms of access time, seek time, rotational speed, and data transfer rate.  

  Optical Medium     -
age medium for computers on which information is stored 
at extr form of tiny pits. The pres-
ence or absence of pits is read by a tightly focused laser 
beam

    ●  Compact disk-read-only memory (CD-ROM) drive—
 an optical drive designed to re ta encoded on 
CD-ROMs and to transfer this data to a computer.  

   ●  Compact disk W) drive— an optical dr at enables users to 
erase existing da ite new data repeatedly to a CD-RW.  

   ●   a CD-ROM format capable of storing up to a m imum 
of 17 GB of data ture mo .  

   ●  DVD-ROM drive— a read-only drive designed to read the data encoded on a D
and transfer the data to a computer.  

   ●  Dig o disk D-RW)— a standard for D yer/
recorder me ers to recor format.    

 CD-ROMs and DVDs offer an increasingly economical medium for storing data and 
programs. The overall trend in secondary storage is toward more direct , 

wer costs, and increased por   

  INPUT DEVICES 
 An    input device    is equipment 
used to capture information 
and commands. A keyboard 

ma-
tion, and a mouse is used to 
point and click on buttons 
and icons. Numerous input 

e available in many 
different en onments, some 
of which have applications that are more suitable in a personal setting than a business 
setting. A keyboard, mouse, and scanner ar
(see  Figures A.5  and  A.6 ). 

 New forms of input devices allow people to exercise and pla ames at the same 
time watt Sport from Powergrid Fitness lets people combine str aining 
w vor ames. Players can choose any PlayStation or Xbox g at 
uses a joystick to run the elliptical trainer. After loading the game, participants stand 
on a platform while pushing and pulling a resistance rod in all dir trol 
what happens in the game. The varied movement targets muscle groups on the chest, 
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arms, shoulders, abdomen, and back. The machine’s display shows information such as 
pounds lifted and current resistance level, and players can use one-touch adjustment to 
vary the degr  4   

 tion ycle. A computer design team of graduate 
and undergraduate students at MIT built the Cyclescore, an integrat ame and 
bicycle. The MIT students tested current games on the market but found users would 
stop pedaling to concentrate on the game. To engage users, the team is designing games 

at inter ience of exercise itself, for example, monitoring heart rate 
and adj ame according to the user’s bicycling capabilities. In 
one game, the player must pedal to make a hot t over mountains, while 
collecting coins and shooting at random targets.  5    

  OUTPUT DEVICES 
 An    output device    is equipment used to see, hear esults of infor-
mation processing requests , printers and monitors ar
common; however, speakers and plotters (special printers that draw output on a page) 

Manual Input Devices

Joystick—widely used as an alternative to the keyboard for computer games and some profes-

sional applications, such as computer-aided design.

Keyboard—provides a set of alphabetic, numeric, punctuation, symbol, and control keys.

Microphone—captures sounds such as a voice for voice-recognition software.

Mouse—one or more control buttons housed in a palm-sized case and designed so that one can 

move it about on the table next to the keyboard.

Pointing stick—causes the pointer to move on the screen by applying directional pressure 

(popular on notebooks and PDAs).

Touch screen—allows the use of a finger to point at and touch a particular function to perform.

Touch pad—a form of a stationary mouse on which the movement of a finger causes the pointer 

on the screen to move.

   figure A.5 

 Manual Input Devices     

 figure A.6 

 Automated Input Devices   
Automated Input Devices

Bar code scanner—captures information that exists in the form of vertical bars whose width 

and distance apart determine a number.

Digital camera—captures still images or video as a series of 1s and 0s.

Magnetic ink character reader—reads magnetic ink numbers printed on checks that identify the 

bank, checking account, and check number.

Optical-character recognition—converts text into digital format for computer input.

Optical-mark recognition (OMR)—detects the presence or absence of a mark in a predetermined 

place (popular for multiple-choice exams).

Point-of-sale (POS)—captures information at the point of a transaction, typically in a retail

environment.

Radio frequency identification (RFID)—uses active or passive tags in the form of chips or smart

labels that can store unique identifiers and relay this information to electronic readers.
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figure A.7

Output Devices
Output Devices

Cathode-ray tube (CRT)—a vacuum tube that uses an electron gun (cathode) to emit a beam of 

electrons that illuminates phosphors on a screen as the beam sweeps across the screen

repeatedly. A monitor is often called a CRT.

Liquid crystal display (LCDs)—a low-powered display technology used in laptop computers

where rod-shaped crystal molecules change their orientation when an electrical current flows 

through them.

Laser printer—a printer that forms images using an electrostatic process, the same way a

photocopier works.

Ink-jet printer—a printer that makes images by forcing ink droplets through nozzles.

Plotter—a printer that uses computer-directed pens for creating high-quality images, blueprints, 

schematics, etc.

are widely used (see  Figure A.7 ). I e responsible for convert-
ing computer-stored information into a form that can be understood. 

       anslate American Sign 
Language (ASL) into speech, enabling the millions of people who use ASL to better com-
municate w apid gesturing system. The AcceleGlove is a 
glo d in rings. The sensors, called acceler-
ometers, measure acceleration and can categorize and translate finger and hand move-
ments. Additional, interconnected attachments for the elbow and shoulder capture 
ASL signs that are made with full ar ve while sign-
ing ASL, algorithms in the glove’ e transla and gestures into words. The 
translations can be relayed through speech syn ead on a PDA-size computer 
screen. Inventor Jose L. Hernandez-Rebollar started with a single glo at could trans-
late only the ASL alphabet. Now, the device emplo at contain a 1,000-
word  6   

 y.  Needapresent.com , a Brit-
ish company, h ating USB massage ball, which plugs into a comput-
er’s USB port to generate a warm massage for sore body parts during those long evenings 
spen e or writing papers.  Needapresent.com  also makes a coffee cup 
warmer that plugs in SB port.  7    

  COMMUNICATION DEVICES 
 A    communication device    is equipment used to send information and receive it from 
one loca . A telephone modem connects a computer to a phone line in 
order to access another computer. The computer works in terms of digital signals, while 
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a standard telephone line works 
with analog signals. Each digital 
signal represents a bit (either 0 
or 1). The modem must convert 
the digital signals of a computer 
into analog sign
be sent across the telephone 
line. At the other end, another 
modem transla a-
log signals into digital signals, 
which can then be used b

.  Fi e  A.8  dis-
plays the differen . 

       Computer Categories 
  Supercomputers today can hit processing capabilities of well over 200 ter
the equivalent of everyone on Earth performing 35,000 calculations per second (see 
 Figure A.9 ). F , federally funded supercomputing research has given 

figure A.8

Comparing Modems
Carrier Technology Description Speed Comments

Dial-up Access On demand access 

using a modem and 

regular telephone 

line (POT).

2400 bps to 56 Kbps ■ Cheap but slow.

Cable Special cable modem 

and cable line required.

512 Kbps to 20 Mbps ■  Must have existing 

cable access in area.

■ Bandwidth is shared.

DSL

Digital Subscriber 

Line

This technology uses 

the unused digital por-

tion of a regular cop-

per telephone line to 

transmit and receive 

information. A special 

modem and adapter 

card are required.

128 Kbps to 8 Mbps ■ Doesn’t interfere 

with normal tele-

phone use.

■ Bandwidth is

dedicated.

■ Must be within 

5 km (3.1 miles) of 

telephone company 

switch.

Wireless (LMCS) Access is gained by 

connection to a high-

speed cellular-like 

local multipoint com-

munications system 

(LMCS) network via 

wireless transmitter/

receiver.

30 Mbps or more ■ Can be used for high-

speed data, broad-

cast TV, and wireless 

telephone service.

Satellite Newer versions have 

two-way satellite

access, removing need 

for phone line.

6 Mbps or more ■ Bandwidth is not 

shared.

■ Some connections 

require an existing 

Internet service

account.

■ Setup fees can range 

from $500–$1,000.
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figure A.10

Computer Categories
Computer Category Description Size

Personal digital

assistant (PDA)

A small handheld computer that performs simple 

tasks such as taking notes, scheduling appoint-

ments, and maintaining an address book and a 

calendar. The PDA screen is touch-sensitive, allow-

ing a user to write directly on the screen, capturing 

what is written.

Fits in a person’s 

hand

Laptop A fully functional computer designed to be carried 

around and run on battery power. Laptops come 

equipped with all of the technology that a personal 

desktop computer has, yet weigh as little as two 

pounds.

Similar to a 

textbook

Tablet A pen-based computer that provides the screen 

capabilities of a PDA with the functional capabilities 

of a laptop or desktop computer. Similar to PDAs, tab-

let PCs use a writing pen or stylus to write notes on 

the screen and touch the screen to perform functions 

such as clicking on a link while visiting a website.

Similar to a 

textbook

Desktop Available with a horizontal system box (the box 

is where the CPU, RAM, and storage devices are 

held) with a monitor on top, or a vertical system box 

(called a tower) usually placed on the floor within a 

work area.

Fits on a desk

  figure A.9 

 Supercomputer  

bir s most significan eakthroughs 
including:

    ● Clustering, which allows companies to chain together thousands of PCs to build 
mass-market systems.  

   ● Parallel processing, which pro e tasks simultane-
s future.  

   ● Mosaic browser, which morphed into Netscape and made the Web a household 
name.    

 Federally funded supercomputers ha y’s most 
dynamic industries, including advanced manufacturing, gene research in the life sci-
ences, and re ancial-market modeling.  8   

 Computers come in different shapes, sizes, and colors. Some are small enough to 
car ound, while others are the size of a telephone booth. Size does not always cor-
relate to power, speed, and price (see  Figure A.10 ). 
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Workstation Similar to a desktop but has more powerful math-

ematical and graphics processing capabilities and 

can perform more complicated tasks in less time. 

Typically used for software development, Web

development, engineering, and ebusiness tools.

Fits on a desk

Minicomputer

(midrange computer)

Designed to meet the computing needs of several 

people simultaneously in a small to medium-size 

business environment. A common type of minicom-

puter is a server and is used for managing internal 

company networks and websites. 

Ranges from fit-

ting on a desk to 

the size of a filing 

cabinet

Mainframe computer Designed to meet the computing needs of hun-

dreds of people in a large business environment. 

Mainframe computers are a step up in size, power, 

capability, and cost from minicomputers. 

Similar to a

refrigerator

Supercomputer The fastest, most powerful, and most expensive type 

of computer. Organizations such as NASA that are 

heavily involved in research and number crunching 

employ supercomputers because of the speed with 

which they can process information. Other large, 

customer-oriented businesses such as General Motors 

and AT&T employ supercomputers just to handle 

customer information and transaction processing.

Similar to a car

figure A.10

(Continued)

 MIT’s Media Lab is developing a laptop that it will sell for $100 each to government 
agencies around the world for distribution to millions of underprivileged schoolchil-
dren. Using a simplified sales model and reengineer each the 
$100 price point alf the price of a current laptop comprises marketing, sales, 
distribution, and pr emaining costs, the displa t account 
for roughly half while the rest co ating system. The low-cost laptop will use a 
display system that costs less than $25, a 500 MHz processor from AMD, a wireless LAN 
connection, 1 GB of storage ating system. The machine will automat-
ically connect w . China and Brazil have already ordered 3 million and 1 million 
laptops, respectively. MIT’s goal is to produce around 150 million laptops per year.  9     

  Software Basics 
  Hardwar e that runs it. Over the years, the cost of hardware 
has decr e have increased. Some large 

e applications, such as customer relationship management systems, contain mil-
lions of lines of code, take years to develop, and cost millions of dollars ain 

e ar e and applica e.  

   SYSTEM SOFTWARE 
    System   controls how the var
application software. System software includes both opera e and util-

e. 

  Operating System S are   Linus Torvalds, a Finnish programmer, may seem an 
unlikely choice to be one of the world’s top managers. However, Linux e proj-
ect he crea t, is now one of the most power

ating system built by volunteers and distributed for 
free and h im icrosoft. Torvalds coordinates 
Lin zen volunteer assistants and mor an 1,000 program-
mers scattered around the globe. They contribute code for the kernel—or core piece—
of Lin . He also sets the rules for do at have lined up 
behind Linux, including IBM, Dell, Hewlett-Packard, and Intel. 
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 ux are available for free, Linux is ha -
able financial impact. According to market researcher IDC, the total market for Linux 

e was expected to increase from $11 billion in 2004 to $35.7 billion 
by 2008.  10   

    Opera system   controls the applica e and manages how the 
hardware devices work together xcel to create and print a graph -
a e controls the process, ensures that a printer is attached and has 
paper, and sends the gr inter along with instructions on how to print it. 

 Opera e also supports a var tures, one of which is 
m   Multitasking    allows more th e to be used at a time. 
M eating a graph in Excel and simultaneously printing a word 
processing document. W ultitasking, both pieces of applica e are operat-
ing at the same time. There are differen a e for personal 
en onments and for organizational environments (see  Figure A.11 ). 

   Utility S are      U   pro ating 
system. U e includes an e, screen savers, and anti-spam soft-
ware.  Figure A.12  display v e. 

figure A.11

Operating System Software
Operating System Software

Linux An open source operating system that provides a rich environment for 

high-end workstations and network servers. Open source refers to any 

program whose source code is made available for use or modification as 

users or other developers see fit.

Mac OS X The operating system of Macintosh computers.

Microsoft Windows Generic name for the various operating systems in the Microsoft 

Windows family, including Microsoft Windows CE, Microsoft Windows, 

Microsoft Windows ME, Microsoft Windows, Microsoft Windows XP, 

Microsoft Windows NT, and Microsoft Windows Server.

MS-DOS The standard, single-user operating system of IBM and IBM-compatible 

computers, introduced in 1981. MS-DOS is a command-line operating 

system that requires the user to enter commands, arguments, and syntax.

UNIX A 32-bit multitasking and multiuser operating system that originated at 

AT&T’s Bell Laboratories and is now used on a wide variety of computers, 

from mainframes to PDAs.

Types of Utility Software

Crash-proof Helps save information if a computer crashes.

Disk image for 

data recovery

Relieves the burden of reinstalling applications if a hard drive crashes 

or becomes irretrievably corrupted.

Disk optimization Organizes information on a hard disk in the most efficient way.

Encrypt data Protects confidential information from unauthorized eyes. 

File and data recovery Retrieves accidental deletion of photos or documents.

Text protect In Microsoft Word, prevents users from typing over existing text after

accidentally hitting the Insert key. Launch the Insert Toggle Key pro-

gram, and the PC will beep whenever a user presses the Insert key.

figure A.12

Utility Software
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Preventative security Through programs such as Window Washer, erases file histories, 

browser cookies, cache contents, and other crumbs that applications 

and Windows leave on a hard drive.

Spyware Removes any software that employs a user’s Internet connection in the 

background without the user’s knowledge or explicit permission.

Uninstaller Can remove software that is no longer needed.

figure A.12

(Continued)

    APPLICATION SOFTWARE 
    Application  mation processing needs, including pay-
roll, customer relationship management, project management, training, and many oth-
ers. Application software is used to s oblems or perform specific tasks. 
From an organizational perspective, pa e, collabora e such as vid-
eoconfer oupware), and invent anagemen e are all exam-
ples of application e (see  Figure A.13 ).      

Types of Application Software

Browser Enables the user to navigate the World Wide Web. The two leading 

browsers are Netscape Navigator and Microsoft Internet Explorer.

Communication Turns a computer into a terminal for transmitting data to and receiving 

data from distant computers through the telephone system.

Data management Provides the tools for data retrieval, modification, deletion, and insertion; 

for example, Access, MySQL, and Oracle.

Desktop publishing Transforms a computer into a desktop publishing workstation. Leading 

packages include Adobe FrameMaker, Adobe PageMaker, and 

QuarkXpress.

Email Provides email services for computer users, including receiving mail, 

sending mail, and storing messages. Leading email software includes 

Microsoft Outlook, Microsoft Outlook Express, and Eudora.

Groupware Increases the cooperation and joint productivity of small groups of

co-workers.

Presentation 

graphics

Creates and enhances charts and graphs so that they are visually 

appealing and easily understood by an audience. A full-features presen-

tation graphics package such as Lotus Freelance Graphics or Microsoft 

PowerPoint includes facilities for making a wide variety of charts and 

graphs and for adding titles, legends, and explanatory text anywhere in 

the chart or graph.

Programming Possesses an artificial language consisting of a fixed vocabulary and 

a set of rules (called syntax) that programmers use to write computer 

programs. Leading programming languages include Java, C ++, C#, 

and .NET.

Spreadsheet Simulates an accountant’s worksheet onscreen and lets users embed 

hidden formulas that perform calculations on the visible data. Many 

spreadsheet programs also include powerful graphics and presentation 

capabilities to create attractive products. The leading spreadsheet appli-

cation is Microsoft Excel.

Word processing Transforms a computer into a tool for creating, editing, proofreading, for-

matting, and printing documents. Leading word processing applications 

include Microsoft Word and WordPerfect.

figure A.13

Application Software
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   Application software A.13  

  Arithmetic-logic unit (ALU) A.3  

  Cache memory A.4  

  Central processing unit (CPU) 

(or microprocessor) A.2  

  Communication device A.2, A.8  

  Complex instruction set 

computer (CISC) chip A.4  

  Computer A.2  

  Control unit A.3  

  Flash memory A.5  

  Gigabyte (GB) A.5  

  Gigahertz (GHz) A.4  

  Hard drive A.6  

  Hardware A.1  

  Input device A.2, A.6  

  Magnetic medium A.6  

  Magnetic tape A.6  

  Megabyte (MB, M, or Meg) A.5  

  Megahertz (MHz) A.4  

  Memory card A.5  

  Memory stick A.5  

  Multitasking A.12  

  Operating system soft-

ware A.12  

  Output device A.2, A.7  

  Primary storage A.2, A.4  

  Random access memory 

(RAM) A.4  

  Read-only memory (ROM) A.5  

  Reduced instruction set compu-

ter (RISC) chip A.4  

  Secondary storage A.2, A.5  

  Software A.1  

  System software A.11  

  Terabyte (TB) A.5  

  Utility software A.12  

  Volatility A.4   

  Key Terms 

  1. A Computer 
 Dell is considered the fastest company on Earth and specializes in computer customization. Connect 

to Dell’s website at  www.dell.com . Go to the portion of Dell’s site that allows you to customize either a 

laptop or a desktop computer. First, choose an already prepared system and note its price and capability 

in terms of CPU speed, RAM size, monitor quality, and storage capacity. Now, customize that system to 

increase CPU speed, add more RAM, increase monitor size and quality, and add more storage capacity. 

What is the difference in price between the two? Which system is more in your price range? Which 

system has the speed and capacity you need?  

  2. Web-Enabled Cell Phones 
 When categorizing computers by size for personal needs, we focused on PDAs, laptops, and desktop 

computers. Other variations include Web-enabled cell phones that include instant text messaging and 

Web computers. For this project, you will need a group of four people, which you will then split into two 

groups of two. Have the first group research Web-enabled cell phones, their capabilities and costs. 

Have that group make a purchase recommendation based on price and capability. Have the second 

group do the same for Web computers. What is your vision of the future? Will we ever get rid of clunky 

laptops and desktops in favor of more portable and cheaper devices such as Web-enabled cell phones 

and Web computers? Why or why not?  

  3. Small Business Computers 
 Many different types of computers are available for small businesses. Use the Internet to find three dif-

ferent vendors of laptops or notebooks that are good for small businesses. Find the most expensive and 

the least expensive that the vendor offers and create a table comparing the different computers based 

on the following:

● CPU

● Memory

● Hard drive

● Optical drive

● Operating system

● Utility software

● Application software

● Support plan

  Determine which computer you would recommend for a small business looking for an inexpensive 

laptop. Determine which computer you would recommend for a small business looking for an expensive 

laptop.   

     Apply Your Knowledge 
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  Network Basics 
  Ne ks range from sm k k of all, the 
Internet k pro inciple benefits unicate and the 

are. 
 Today’s corporate digital networks include a combination of local ar ks, 

wide ar ks, and metropolitan ar ks. A    local area ne    is 
designed to connect a group of computers in close prox

. A L aring resources like files, 
printers, games, or other applications. A L ANs, and 
to the Internet or wide ar ks. A    wide area ne AN)    spans a large geo-
graphic area, such as a state, pro try. WANs often connect multiple smaller 

ks, such as local ar ks or metropolitan ar ks. The world’s most 
popular WAN is the Internet. A    metropolitan area ne    is a large computer 

k Fi e  B.1  highligh ee differen -
works, and  Figure B.2  illustrates each k .               

 Direct data communica
ers, or both, have been successfully used to give the company a strategic advantage. The 
SABRE airline re ation system is a classic example of a strategic management infor-
mation system that depends upon communication provided thr k. SABRE 
Airline Solutions pioneered technological advances for the industry in areas such as 
revenue management, pr t scheduling, cargo, t operations, and crew 
scheduling. In addition, not only did SABRE help invent ecommerce for the travel indus-
tr ogressive solutions that tinue to 
re avel and transportation marketplace. 

 k besides the computers themselves):

     1.   Protocol —a set of communication rules to make sure at everyone speaks the same 
language.  

    2.   Ne k interface card (NIC) —car at plugs into the back (or side) of your com-
puters and lets them send and receive messages from other computers.  

    3.   Cable .  

    4.   H  —hardware to perform traffic control.    

 We will continue to define many of these terms and concepts in the sections that 
follow. 

 Ne ks are differentiated by the following:

    ● Architecture—peer-to-peer, client/server.  

   ● To , star, ring, hybrid, wireless.  

   ● Protocols—Ethernet, transmission control protocol/Internet protocol (TCP/IP).  

   ● Me ial, isted-pair, fiber-optic.      

LEARNING OUTCOMES

  B.1.  Compare LANs, WANs, and MANs. 

  B.2.  List and describe the four components that differentiate networks. 

  B.3.  Compare the two types of network architectures. 

  B.4.  Explain topology and the different types found in networks. 

  B.5.  Describe TCP/IP along with its primary purpose. 

  B.6.  Identify the different media types found in networks. 
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Network Types

Local area network (LAN) Designed to connect a group of computers in close 

proximity to each other such as in an office 

building, a school, or a home. A LAN is useful for 

sharing resources like files, printers, games, or other 

applications. A LAN in turn often connects to other 

LANs, and to the Internet or wide area networks.

Wide area network (WAN) Spans a large geographic area, such as a state, 

province, or country. WANs often connect multiple 

smaller networks, such as local area networks 

(LANs) or metropolitan area networks (MANs).

 Metropolitan area network (MAN) A large computer network usually spanning a city. 

Most colleges, universities, and large companies that 

span a campus use an infrastructure supported by a 

MAN.

figure B.1

Network Types

 figure B.2    LAN, WAN, and MAN 
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  Architecture 
  im k architectures are peer-to- ks and client/
serv ks.  

   PEER-TO-PEER NETWORKS 
 A peer-to-peer (P2P) network k that relies on the computing power 

k rather than a cen alized server, as illus-
ated in  Figure B.3 k  

and use connected printers while it is in use as a worksta ver. 
 apster may be the most widely known example of a P2P implementation, it 

may also be one of the most narro apster model takes advantage 
of only one of the m ar as 
far broader capabilities aring of processing, memory, and storage, and 

ting of collabora umbers of distributed computers such as 
grid computing described in Chapter 5. Peer-to-peer computing enables immediate 
interaction among people and computer systems. 1   

  CLIENT/SERVER NETWORKS 
 A    client    is a computer designed to request information fr er. A    server    is a 
computer dedicated to pro mation in response to requests. A    client/server 
network    is a model for applications in which the bulk of the back-end processing, such 
as performing a physical search of a database er ont-
end processing, which involves communicating w , is handled by the clients 
(see  Figure B.4 ). A    ne opera system (NOS)    is the opera at runs 

k, steering information between computers and managing secur . 
The clien tr
Most business applica itten toda t/server model. 

 A fundamental part of client/server architecture is packet-switching.    Packet-
switching   to a n
cien ta called packets, each of which contains the address of the des-
tination computer. Each packet is sen k and intercepted by routers. A 
   router    is an intelligen at examines each packet of data it receives 
and then decides which way to send it onward toward its destination. The packets arrive 
at their in ation, although some may have actually traveled by different 
physical pa , and the re
sage to the appropriate application.    

Connection such

as Internet or Cables

  figure B.3 

 Peer-to-Peer Networks  
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  Topology  
 Ne ks are assembled according to certain rules. Cables, for example, have to be a 
cer ; each cable strand can support only a certain amoun k affic. 
A    ne topolo     refers to the geometric arrangement of the actual physical orga-
niza k k. Topologies vary 

Figure B.5  highligh
ks, and  Fi e B.6  display

    Protocols 
  A    protocol    is a standard that mat of da ules to be fol-
lowed dur ansmission. Simply put, for one computer (or computer program) to talk 
to another computer (or computer progr u
guage, and this language is called a protocol. 

 A protocol is based on an agreed-upon and established standard, and this way all 
manufacturers of hardware e at are using the protocol do so in a similar 
fashion to allow for interopera   Interopera  e 
computer systems to share data and resources e made by different 

  figure B.4    Client/Server Network  

 figure B.5 

 Five Network Topologies       
Network Topologies

Bus All devices are connected to a central cable, called the bus or backbone. Bus

networks are relatively inexpensive and easy to install for small networks.

Star All devices are connected to a central device, called a hub. Star networks are 

relatively easy to install and manage, but bottlenecks can occur because all data 

must pass through a hub.

Ring All devices are connected to one another in the shape of a closed loop, so that 

each device is connected directly to two other devices, one on either side of it. 

Ring topologies are relatively expensive and difficult to install, but they offer high 

speed and can span large distances.

Hybrid Groups of star-configured workstations are connected to a linear bus backbone 

cable, combining the characteristics of the bus and star topologies.

Wireless Devices are connected by signals between access points and wireless transmitters 

within a limited range. 
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manufacturers. k protocols used are Ethernet and transmission 
control protocol/Internet protocol (TCP/IP).  

   ETHERNET 
    Ethernet    is a physical and data la Fi e B.7 ). 
E AN access method, originally developed by Xerox 

ther by Xerox, Digital Equipment Corporation, and In
an to be widely deplo , Ethernet supported a m mum theo-

r ta transfer rate of 10 megabits per second (Mbps). More recently, Fast Ethernet 
has extended tr al E bps peak, and Gigabit Ethernet 

formance up to 1,000 Mbps.   
 Ethernet is one of the most popular LAN technologies for the following reasons:

    ● Is easy to implement, manage, and maintain.  

   ● Allows lo k implementations.  

   ● Pro k installa  

   ● Guarantees interopera ds-compliant products, regardless of 
manufacturer. 2      

  TRANSMISSION CONTROL PROTOCOL/ 
INTERNET PROTOCOL 
 The most common telecommunication protocol is transmission control protocol/
Internet protocol (TCP/IP), which was originally developed by the Department of 

ks that  as the Internet. 

        figure B.6    Network Topologies  

Wireless

LAN/WAN/MAN
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   Tr col/I et protocol (TCP/IP)    pro
founda nternet as well as for large numbers of privat ks. The 
key achievement of T espect to lower-level protocols. TCP/
IP uses a special tr at ma ta transfer and automatically 
adjusts to slow ys encountere k. Although more 
than 100 protocols ma e TCP/IP protocol suite, tant of 
these are TCP and IP.  TCP  provides transport functions, ensuring, among other things, 
that the amount of data re t transmitted.  IP  provides the 
addressing and ro at acts as a postmaster.  Fi e B.8  displays TCP/
IP’s four-layer reference model:

    ● Application layer—serv indow for users and applica ocesses to 
k ser .  

   ● Transport layer—handles end-to-end packet transportation.  

  figure B.7     Ethernet Protocols   

Ethernet

Internet

 figure B.8    TCP/IP Four-Layer Reference Model 
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   ● Internet layer—formats the data into packets, adds a header con
ess of the re vices required 

fr k.  

   ● Ne k interface layer—places da k for transmission. 3       

 For a computer to communicat eb servers on the Inter-
net, it must have a unique numeric IP address. IP pro essing and routing 
mechanism that acts as a postmaster ess is a unique 32-bit nu at iden-

k. It works like a street address—as a way to 
e to deliver information. 

 , everyone though at there were plen
addresses to cover any need. Theoretically, you could have 4,294,967,296 unique 
addresses. The actual number of available addresses is smaller (somewher

y that esses are separated into classes, and some 
addresses are set aside for multicasting, testing, or other special uses. 4  

 With the explosion of the Internet and the incr ks and business 
ks, the number of available IP addresses is simply not enough. The ob

edesign the address format to allow for more possible addresses.    In et 
protocol version 6 (IPv6)    is the “next generation” protocol designed to r -
rent version Internet protocol, IP version 4 (IPv4). However, IPv6 will take several years 
to implement because it requir tion of the entire infrastructur nter-
net. The main change brought by IPv6 is a much larger address space that allows greater 

esses. IPv6 uses a 128-bit addressing scheme that produces 
3.4  ×  10 38  addresses. 5  

 The TCP/IP suite of applica five pr ansfer, simple mail 
ansfer, telnet, h text transfer k management (see  Figures  B.9  

and  B.10 ). 6  

TCP/IP Applications

File Transfer Protocol (FTP) Allows files containing text, programs, graphics, numerical data, 

and so on to be downloaded off or uploaded onto a 

network.

 Simple Mail Transfer Protocol 

(SMTP)

TCP/IP’s own messaging system for email.

Telnet Protocol Provides terminal emulation that allows a personal computer or 

workstation to act as a terminal, or access device, for a server.

 Hypertext Transfer Protocol 

(HTTP)

Allows Web browsers and servers to send and receive Web 

pages.

 Simple Network Management

Protocol (SNMP)

Allows the management of networked nodes to be managed 

from a single point.

 figure B.9 

 TCP/IP Applications   

OSI Model

7. Application

6. Presentation

5. Session

4. Transport

3. Network

2. Data Link

1. Physical

 figure B.10 

 Open System Interconnection 

Model   
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         Media  
    Ne tr media    r i ry the sig-
n mation is sent acr k, it is converted into 
electrical signals. These signals are generated as electrom ves (analog signal-
ing) or as a sequence of voltage pulses (digital signaling). To be sent from one location to 
another, a signal must travel along a physical path. The physical path that is used to carry 
a sign al transmitter and a signal re ansmission 
media. ansmission media ar re ( ir  

   WIRE MEDIA 
    Wire media    ar ansmission material manufactured so that sign
to a narrow pa ave predictably. The thr
guided media are (see  Fi e B.11 ):

    ● T pair cable  

   ● al cable  

   ● Fiber-optic cable    

  Twisted-Pair Cable    d-pair cable    r
(or mor r ound each other within a plastic shea . res are 

educe outside electrical interference. T pair cables come in shielded 
and unshielded varieties. Shielded cables ha res that 
acts as a ground for electromagnetic interference pair (UTP) is the 
most popular and is generally the best option for L ks. TP may 

 from telephone-gr re to high-speed cable. The cable has four pairs of wires 
inside the jacket. ent nu ists per inch to help 
eliminate interference from adjacen . The connectors 
(called RF pair cables resemble large telephone connectors. 7   

  Coaxial Cable      Co ial cable    is cable that can car ange of frequencies w  
low signal loss. It ire ter of a 
shield and isolated fr y an insulator at used for 

eferre use it contains one copper 
re (or physical data ch at carries the signal and is surrounded by

cen ic physical ch ire mesh. The outer channel serv ound 
for electrical interference. Because of this grounding feature, sever  

t loss of data integr 8   

       Fiber   (or  er   ) r
at ansmission of information as ligh re . 
Fiber y most telephone companies for long-distance 

. Fiber-optic cable can transmit data ov ta 
integr n addition, because data are transferred as a pulse of light,
subject to interference. The light pulses travel thr re or fiber encased in an 
insulating sheath. 9  

 Fiber optic’s increased m im t a price
more fragile than wire, , and labor intensive to install. F easons, 

imarily to transmit data over extended distances where the hard-
ware required to relay the data signal on less expensive media would exceed the cost of 

-optic installation. It is also used where large amounts of da ansmit-
ted on a regular basis.   

  WIRELESS MEDIA 
    Wireless media    are natural parts of the Ear ’s en onment that can be used as physi-
cal pa ry electrical signals. The atmosphere and outer space are examples of 
wireless media that are commonly used to carry these signals. Today, technologies for 
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reless da ansmission include microwave transmission, communication satellites, 
(see  Figure B.12 ) mobile phones, personal digital assistants (PDAs), personal computers 
(e.g., laptops),   and mobile da ks. 

 Ne k signals are tr veform. ans-
mitted through wire and cable, the signal is an electrical waveform. ansmitted 
thr -optic cable al is a light wave, either visible or infrared light.
tr ough the Earth’s atmosphere, al can take the form of waves in the 
radio spectrum, including microwaves, infrar t.     

   Client B.4  

  Client/server network B.4  

  Coaxial cable B.9  

  Ethernet B.6  

  Fiber optic (or optical fiber) B.9  

  Internet protocol version 6 

(IPv6) B.8  

  Interoperability B.5  

  Local area network (LAN) B.2  

  Metropolitan area network 

(MAN) B.2  

  Network B.1  

  Network operating system 

(NOS) B.4  

  Network topology B.5  

  Network transmission 

media B.9  

  Packet-switching B.4  

  Peer-to-peer (P2P) network B.4  

  Protocol B.5  

  Router B.4  

  Server B.4  

  Telecommunication system B.1  

  Transmission control protocol/

Internet protocol (TCP/

IP) B.7  

  Twisted-pair cable B.9  

  Wide area network (WAN) B.2  

  Wire media B.9  

  Wireless media B.9   

 Key Terms 

  figure B.11    Twisted-Pair, Coaxial Cable, and Fiber-Optic  

  figure B.12    Communication Satellite Example  
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    Apply Your Knowledge      

    1. Network Analysis 
 Global Manufacturing is considering a new technology application. The company wants to process 

orders in a central location and then assign production to different plants. Each plant will operate its 

own production scheduling and control system. Data on work in process and completed assemblies will 

be transmitted back to the central location that processes orders. At each plant, Global uses personal 

computers that perform routine tasks such as payroll and accounting. The production scheduling and 

control systems will be a package program running on a new computer dedicated to this application. 

 The MIS personnel at Global have retained you as a consultant to help with further analysis. What 

kind of network configuration seems most appropriate? How much bandwidth is needed? What data 

should be collected? Prepare a plan showing the information Global must develop to establish this 

network system. Should Global use a private network or can it accomplish its objectives through the 

Internet?  

  2. Secure Access 
 Organizations that have traditionally maintained private, closed systems have begun to look at the poten-

tial of the Internet as a ready-made network resource. The Internet is inexpensive and globally perva-

sive: Every phone jack is a potential connection. However, the Internet lacks security. What obstacles 

must organizations overcome to allow secure network connections?  

  3. Telecommunications Options 
 Research the telecommunications options that currently exist for you to link to the Internet from where 

you live. Prepare a list of criteria on which to compare the different technologies, such as price (is there 

tiered pricing depending on speed and amount you can download?), start-up cost (do you need to buy 

a special modem, or is there an installation fee), maximum data transfer rate, and so on. Compare your 

responses with several classmates, and then develop a summary of all telecommunications options that 

you identified, including the criteria and your group comparison based on the criteria.  

  4. Frying Your Brains? 
 Radio waves, microwaves, and infrared all belong to the electromagnetic radiation spectrum used. 

These terms reference ranges of radiation frequencies we use every day in our wireless networking 

environments. However, the very word  radiation  strikes fear in many people. Cell towers have sprouted 

from fields all along highways. Tall rooftops harbor many more cell stations in cities. Millions of cell 

phone users place microwave transmitters/receivers next to their heads each time they make a call. 

With all this radiation zapping around, should we be concerned? Research the Internet to find out what 

the World Health Organization (WHO) has had to say about this.  

  5. Home Network Experience 
 If you maintain a home computer network (or have set one up in the past), create a document that 

describes the benefits that the network provides along with the difficulties that you have experienced. 

Include in your document a network topology, a detailed description of the type of network you have 

and the equipment you use. If you have no experience with home networking, interview someone who 

does, and write up his or her comments. Compare this with several classmates, and discuss the benefits 

and challenges.  

  6. The Internet Is Almost Full 
 IPv4 has given us a little more than 4 billion possible IP addresses. Although 4 billion may sound like a 

lot, the number of devices connecting to the Internet is exploding! Internet access is now built into smart 

phones, tablets, televisions, DVD players, video game consoles, utility meters, thermostats, appliances, 

and more. There is another problem—large masses of existing addresses were not allocated efficiently, 

and these cannot be easily reclaimed from the corporations, universities, and other organizations that 

initially received them. This means that we are running out of IP addresses. 

 Research the Internet to identify just when IPv6 will roll out. Who is leading the charge for IPv6 roll-

out? What are the main issues for deploying IPv6? Is it backward-compatible with IPv4?     
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  The Relational Database Model  
 Numerous elements in a business en onment need to store data, and those elements 
are related to one another in a var ys. In fact, a database must contain not only 
the data but also information about the rela ta. Designing 
a database properly is fundamental to establishing a solid founda
business decisions. This is done by using a    data model,   ta structures that 
detail the relationships among data elements using graphics or pictures. A    relational 
database model    stores information in the form of logically rela al 
tables. Tables, or en e formally referred to, will be discussed later. 

 I elational database model to design a database, an en elationship 
diagr diagram (E   is a technique for documen  
the entities and relationships in a database en onment. Before describing the notation 
used for developing an ERD, it is important to understand what en ttributes are.  

   ENTITIES AND ATTRIBUTES 
 An    stores information about a person, place ansaction, or event. A cus-
tomer is an en oduct and an appointment. An    attribute    is the data elements 
associated with an en or example, consider Mega-Video, a physical and online 
retail store that sells mo . The company would need to store information on 
its customers (especially for online purchases) by creating an en CUSTOMER  
that contained many attributes such as  Customer Number, First Name, Last Name, Street, 

tate, Zip Code, Phone Number,  and  Email  (refer to  Fi e C.1 ). 

   LEARNING OUTCOMES 

 C.1 Describe the purpose of the relational database model in a database management system. 

 C.2 List the relational database model’s basic components. 

 C.3 Describe why entities and attributes are organized into tables and fields. 

 C.4 Describe how data redundancy is handled in the relational database model. 

 C.5 Explain the need for an entity-relationship diagram in a database management system. 

 C.6 Describe the Chen model symbols used in entity-relationship modeling.     

  figure C.1    Entities and Attributes Examples  
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  Type of Attributes   There are sever ttributes, including:

    ●  Simple versus composite.  A simple attribute cannot be broken down into a smaller 
component. For example, a customer’ ame and last name are simple. A com-
posite attr to smaller components, which represent more 
basic at at ha . A common example of a composite 
attribute is  Address  (see  Fi e C.2 ).  Address  can be broken down into a number of 
subparts, such as  S eet tate, Zip Code.  

    ●  Single- d v d. eating a relational database, the attri-
butes in the data model must be single-valued.    Single-valued at   means hav-
ing only a single value of each attribute of an en s age is an example of 
a single-valued attribute because a person cannot have more than one age.    Multi-
valued at    means having the potential to contain mor an one value for an 
attribute .  For example, an educational degree of a person is a multi-valued attribute 
because a person can have more than one degree. An en ela al database 
cannot have multi-valued attributes ttributes must be handled by creating 

. Therefore, in the example given pr
the database ther tities, one called  PERSON  (
and one called    If a multi-valued attribute has been iden
a clue tha  

   ●  Stored versus derived.  If an attribute can be calculat
attribute, it is called a derived attribute. The attribute that is used to derive the attri-
bute is called a stored attribute. Derived attributes are not stor , but can 
be derived when needed fr ed attributes. One example of a derived and 
stored attribute is a person’s age. If the database has a stored attribute such as the 
person’s  Date of Birth,  then a derived attribute called  Age  can be created from 

Current Date  (this is retrieved from the DBMS) and subtracting the  Date 

of Birth  to get the age.  

   ●  Null-valued.  There are cases where an at ibute does not have an applicable value 
for an attribute. For these situations, the null-valued at ibute is created.    Null-valued 
at   is assigned to an attribut
unknown. A person who does not have a mobile phone would have null stored for 
the value for the  Mobile Phone Number  attribute. Null can also be used in situations 
wher t ibute value is unknown such as  Hair Color.  Ev as a hair 
color, but the information may be missing.        

  Business Rules 
  The “correct ules; what is cor-
rect for one organization may not be correct for another. A  ess rule    is a statement 

a . It is intended to con a ules 

  figure C.2    Composite Attributes  
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of a business. The follo tements are examples of possible business rules for 
Mega-Video:

    ● A customer can purchase many D .  

   ● D chased by many customers.  

   ● A D ave many copies.    

 ay have hundreds of business rules. Each business r
have en ttributes in the statements. For instance
example above,  CUSTOMER  and  DVD  would be entities accor ule. 
Iden eate a more accurate and complete database 
design. I ela
entities eating ERDs.   

  Documenting Entity Relationship 
Diagrams 
  Once entities, attributes, and business rules have been identified, the ERD can be docu-
men tation are Chen, named 
after the originator of en elationship modeling, Dr. Peter Chen, and information 
engineering, which grew out of work by James Mar inkelstein. It does not 
matter which is used, as long as everyone who is using the diagram understands the 
notation. F ibed here. 

 The Chen model notation uses very specific symbols in representing entities and 
attributes. Rectangles are used to represent entities. Each en s name appears in the 
rectangle, is expr , and is capitalized, as in  CUSTOMER.  Originally, 
attributes were not part of the Chen model; however, many database designers have 

ibutes in ov ated in  Figure C.3 .  

   BASIC ENTITY RELATIONSHIPS 
 One of the main reasons for creating an ERD is to iden epresent the relationships 
between entities ules for Mega-Video stat at a customer can order 
m elationship needs to be crea
 CUSTOMER, ORDER,  and  ITEM.  This is a purely conceptual representa at the 
da elated to the physical stor ta. 
Again, what the ERD is doing is crea tabase. 

  figure C.3 

 Chen Model with Attributes  
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 The Chen model uses diamonds for relationships and lines to connect relationships 
between entities.  Fi e  C.4  display ela ega-Video  CUS-

TOMER  and   tion. The wor ela
indication of the meaning of the relationship. 

 Once the basic en t ibutes have been defined, the next task is to iden-
elationships among those entities. There are thr elationships: 

(1) one-to-one, (2) one-to-many, and (3) many-to-many. 

  One-to-One Relationship   A    one-to-one relationship (1:1)   
in which an instance of one en elated to only one instance of a related en
Consider Mega-Video, which has many different stor al employees and one 
manager. According to the company’s business rules anager, who is an employee, 
can manage only one store. The rela EMPLOYEE  
and  ST   Using the Chen model notation, as sho Figure C.5 elationships 

essed as “ yee can manage one store 
and one store has one manager.” The n EMPLO   and  STORE  
entities indicates that only one  EMPLO   manages one  ST    

  One-to-Many Relationship   Most rela al databases are constructed from one-
to-many relationships. A    one-to-many relationship (1:M)   tities in 
which an instance of one en elated to many instances of a related en or 
example, Mega-Video receives many  ITEM (s) from one  DIS UTOR  and each  DIS-

TRIBUTOR  supplies many  ITEM (s) as  Fi e C.6  illustrates. Similarly, a  CUSTOMER  can 

  figure C.4 

 Chen Method with Relationship  

  figure C.5 

 A One-to-One Relationship  

  figure C.6   A One-to-Many Relationship  
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have many   (s), but an    has only one  CUSTOMER.  These ar
ples of a one-to-many relationship. The “M” next to the    en tes that a 
 CUSTOMER  can place one or more   (s). That nota ITEM,  as 
an    can contain one or more  ITEM (s).  

  Many-to-Many Relationship   Iden emo any-to-many relation-
ships will help to create an accurate and consistent database. A    many-to-many rela
ship (M:N)   tities in which an instance of one en elated to many 

elated to many instances of 
the first en e is a many-to-many rela ega-Video    
and  ITEM  (refer back to  Fi e  C.6 ORDER  can contain many  ITEM (s) and each 
 ITEM  can be on many  ORDER (s). The letter “N ITEM  in  Fi e C.6  indicates the 
many-to-many rela   and  ITEM.  

 However e are pr any-to-many relationships. First, the relational 
data model was not designed to handle many-to-many relationships. This means they 
need to be replaced with a one-to-many relationship to be used in a relational DBMS. 
Second, many-to-many rela eate redundancy in the data that are 
stored. This then has a nega acy and consistenc at a data-
base needs. To better understand this problem, consider the rela ITEM  
and    There is a many-to-many rela  ITEM  
because each  ORDER  can contain many  ITEM (s) and, over time, each  ITEM  will be on 
many  ORDER CUSTOMER  places an  ORDER  for an  ITEM, umber of 
 ITEM (s) varies, depending on how many D CUSTOMER o break the 
many-to-many relationship, a composite en

 Entities that exist to represent the rela
as    composite s.    Our above example needs another en at breaks up the 
many-to-many rela   and  ITEM.   Fi e  C.7  displays the new 
relationship. 

 Creating a composite en LINE ITEM  (think of it as a line item on an invoice 
slip) br any-to-many rela   and  ITEM,  which then 
eliminates redundanc alies when deleting or updating information. 
Us tities are documen ation of a rect-
angle and a diamond. 

 Given the new ERD in  Figure C.7 , each  ORDER  can contain many  LINE ITEM (s), but a 
 LINE ITEM  can belong to only one  ORDER.  As a result, the rela   
and  LINE ITEM  is one-to-many (one order has one or mor ela-

LINE   ITEM  and  ITEM  is one-to-many (one item can be in many line 
items). The composite en as remove iginal many-to-many relationship and 
turned it in any relationships.   

  figure C.7    A Composite Entity  
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  RELATIONSHIP CARDINALITY 
    Card  esses the specific number of instances in an en n the Chen model, 
the cardin ted by placing numbers beside the en mat of (x, y). 
The first number in the cardin epresents the minim um-
ber is for the m um value. 

 Mega-Video can store data about a  CUSTOMER  in its database befor CUSTOMER  
places an  ORDER. CUSTOMER  en ave to be related to 
any instance of the    en e is an optional cardin

 However everse is not true for the Mega-Video database, an     must  be 
related to a  CUSTOMER.  Without a  CUSTOMER,  an  ORDER 
of the  CUSTOMER  en elated to zero, one, or more  ORDER di-
n tion (0,N). An instance of the  ORDER  en ust be related to one and only 
one  CUSTOMER,  ha din ela
of    and  CUSTOMER  is a mandat ela .  Fi e  C.8  illustrates these 

cardinalities.    

  Relational Data Model and the Database 
  Once the ERD is completed, it can be translated from a conceptual logical model into 
the formal data model required b MS. The relational da esult of 
the work of Edgar (E. F.) Codd, a ma atician. Dur , Dr. Codd was work-

at data relationships wer -
t. Using his exper wledge in mathema , he created the relational 

data model. Most databases, such as Access 2010 and SQL Server 2010, are based on the 
relational data model.  

   FROM ENTITIES TO TABLES 
 In creating an ERD for the conceptual model, the focus was on iden tities and 
a ibutes. F elational data model, the attention is on tables and fields. 
Us tities become tables and attributes turn into fields. A    table    is com-
posed of rows and columns that represent an en   is a characteristic of a table. 
A    record    is a collection of related data elements
represen ow is a record. 

 At first glance, a table along w ecords looks much like information in 
a spreadsheet at displayed in  Figure C.9  of a  CUSTOMER  table. 

  figure C.9 

 A Sample Customer Table  
CUSTOMER

Customer Number First Name Last Name Phone Number

0001 Bill Miller 777-777-7777

0505 Jane Cook 444-444-4444

1111 Sam Smith 555-555-5555

1212 John Doe 666-666-6666

  figure C.8 

 Example of Cardinalities  
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  Fields    Figure C.9  has four fields,  Customer Number, First Name, Last Name,  and  Phone 

Number. o or more tables w elational data model may ha
the same names, but a single table must ha ames. Using the relational 
data model nota ames are capitalized (e.g.,  CUSTOMER ) and all columns 
ar e.g., Customer Number), as in:

   CUSTOMER (Customer Number, First Name, Last Name, Phone Number)     

  Records A record in a table h operties: 

    ● A table cannot have multi-valued at ibutes (as mentioned previously); therefore, 
only one value is allowed at the intersection of a field and record.  

   ● Each recor e are no duplicate records in a table.  

   ● A record must have an en tifier, or  key,   or group of 
at uniquely iden ecord in a table.    

  P ey   A prim akes it possible to uniquely iden ecord in a 
table. The prim tant to retrieve data accurately fr tabase. 

 Using a  Customer Number  as a prim tes tha
ha umber. The primar ecords associated w
it. For example, if someone was searching the Mega-Video database for all the  ITEMS  
that a  CUSTOMER Customer Number  of “112299” bought, he would retrieve only 
those records and not those associated w . 

 Along w , a prim ust not con null.  Recall that 
n wn; however
blank or set to the value of zero. If one record has a null prim ta struc-
ture is not in violation. But once a second null value for another record is introduced, the 
uniqueness of the primary key is lost. Therefore, nulls are forbidden when establishing 
primary keys. 

 The proper nota ting the primary key is to underline it, 
such as:

   CUSTOMER ( Customer Number First Name, Last Name, Phone Number)      

  LOGICALLY RELATING TABLES 
 Once the prim as been defined, tables can be logically related. Each table in 
 Fi e C.10  is dir alogous to the en ame in the Mega-Video ERD 
presented in  Figure  C.8 DIS UTOR.  The  CUSTOMER  table is iden-
tified by a Customer Number, a randomly generated unique prim   
table is iden y an Order Number, another arbitr im
by Mega-Video. The table    tells the company which  ITEM (s) are part of 
which  ORDER.  This table requires a concatenated prim at is to say, joining 

at act as one prim use multiple  ITEM (s) can appear on multiple 
  im wever, has mor an sim-
ply iden ecord; it also represents a rela ,  
the   , and the  ITEM (s) being ordered. The primary key for 
the  ITEM  table is identified by the  Item Number.  

 The  Item Number  im
 ITEM  table. This indicates a one-to-many rela . Similarly, 
there is also a one-to-many rela   and  ORDER LINE  tables 
because the  Order Number  column in the  ORDER LINE  table is the same as the primary 
key of the  ORDER  table. 

 a im , it is 
called a foreign key. A    foreign key    is a prim at appears as an at i-

o ela . 
The matching of foreign keys to primary keys represents data relationships in a relational 
database. 
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 Foreign keys may be a part of a concatenated prim LINE 

ITEM  table in  Figure  C.10 . By concatenating, or combining, both  Order Number  and 
 Item Number LINE ITEM  table as foreign keys imary keys. 
However, most foreign keys are not part of the table’s prim elation 

ega-Video’s  CUSTOMER  and    in  Figure C.10 . The  Customer Number  
  table is a foreign key that matches the prim CUSTOMER  

table. It represents the one-to-many rela CUSTOMER  and  ORDER.  
However Customer Number  is not part of the primar ORDER  table; it is 
simply used to create a rela ,  CUSTOMER  and  ORDER.  

 A relational database uses the relationships indicated by matching data between pri-
m eign keys. Assume that a Mega-Video employee wanted to see what  Titles  
had been order Order Number  1002. First tabase iden ecords in 
the  LINE ITEM  table that contain an  Order Number  of 1002. Then, it ma
the  Item Number (s) in the  ITEM  table. The results ar at ma ecords from 
each table.     

  figure C.10   Logically Relating Tables  
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   Key Terms 

   Attributes, C.2  

  Business rule, C.3  

  Cardinality, C.7  

  Composite entity, C.6  

  Data model, C.2  

  Database, C.1  

  Database management system 

(DBMS), C.1  

  Entity, C.2  

  Entity-relationship diagram 

(ERD), C.2  

  Field, C.7  

  Foreign key, C.8  

  Many-to-many relationship 

(M:N), C.6  

  Multi-valued attribute, C.3  

  Null-valued attribute, C.3  

  One-to-many relationship 

(1:M), C.5  

  One-to-one relationship 

(1:1), C.5  

  Primary key, C.8  

  Record, C.7  

  Relational database model, C.2  

  Single-valued attribute, C.3  

  Table, C.7    

  1. SportTech Events 
 SportTech Events puts on athletic events for local high school athletes. The company needs a database 

designed to keep track of the sponsor for the event and where the event is located. Each event needs a 

description, date, and cost. Separate costs are negotiated for each event. The company would also like 

to have a list of potential sponsors that includes each sponsor’s contact information, such as the name, 

phone number, and address. 

 Each event will have a single sponsor, but a particular sponsor may sponsor more than one event. 

Each location will need an ID, contact person, and phone number. A particular event will use only one 

location, but a location may be used for multiple events. SportTech asks you to create an ERD from the 

information described here.  

  2. Course and Student Schedules 
 Paul Bauer, the chair for the information technology (IT) department at the University of Denver, needs 

to create a database to keep track of all the courses offered by the department. In addition to the course 

information, Bauer would like the database to include each instructor’s basic contact information, such 

as ID number, name, office location, and phone number. Currently, the department has nine instructors 

(seven full-time faculty and two adjuncts). For each course, Bauer would like to keep track of the course 

ID, title, and number of credit hours. When courses are offered, the section of the course receives an ID 

number, and with that number, the department keeps track of which instructor is teaching the course. 

There is only one instructor per course. 

 Finally, Bauer needs to be able to keep track of the IT students and to know which courses each 

student has taken. The information he would like to know about each student includes ID number, name, 

and phone number. He also needs to know what grade the student receives in each course. 

 He has asked you to create an ERD from the information described here using the Chen model.  

  3. Foothills Athletics 
 Foothills Athletics is an athletic facility offering services in Highlands Ranch, Colorado. All property 

owners living in Highlands Ranch are members of the Highlands Ranch Community Association (HRCA), 

which has partnered with Foothills Athletics to provide recreation facilities for its residents. Foothills 

Athletics has been using a spreadsheet to keep track of its personnel, facilities, equipment, and the 

HRCA members. The spreadsheet has created many redundancies along with several anomalies in 

adding, modifying, and deleting information. One of the HRCA members has suggested that the athletic 

facility should create a database to improve data collection that will also remove many of the difficulties 

that the spreadsheet is creating. 

 Foothills Athletics primary business operations are based on the following:

    ●  Personnel:  Foothills Athletics has a number of employees, primarily fitness instructors and 

administrative personnel. Records are kept on each employee, detailing employee name, 

address, phone number, data of hire, position, and status as either a current or former 

employee. Employees are assigned a unique four-digit employee ID number when they are 

hired.  

  Apply Your Knowledge 
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   ●  Members:  When joining Foothills Athletics, HRCA members are assigned a unique four-digit 

member ID number. This information along with their name, address, phone number, gender, 

birth date, and date of membership are recorded. At the time of enrollment, each member 

decides on one of three available membership types along with a fixed membership fee: 

Platinum ($400), Gold ($300), and Silver ($200). This is a one-time fee that establishes a lifetime 

membership.  

   ●  Facilities and equipment:  Foothills Athletics has a variety of facilities and equipment choices. 

Each facility has a unique room number and a size limitation associated with it. Some of the 

rooms contain a variety of exercise equipment; all have a serial number that is used for inven-

tory and maintenance purposes. In addition, for each piece of equipment, the purchase date 

and the date of its last maintenance are recorded. Each piece of equipment belongs to a 

specific equipment type, such as elliptical machine, and is assigned a unique three-digit iden-

tification number. The description, the manufacturer’s model number, and the recommended 

maintenance interval for that model of equipment are also kept on file. Each equipment type is 

associated with a single manufacturer that is referenced by a unique two-digit manufacturer ID 

number.    

  Project Focus: 
 You have been hired to assist Foothills Athletics to create an ERD from the information described here 

using the Chen model.   

  4. Slopeside Ski Rentals 
 Vail Resort in Vail, Colorado, is internationally known as one of the best places in North America for 

skiing. Since 1973, Slopeside Ski Rentals has been a tradition in the area. At Slopeside Ski Rentals, 

customers will find the largest selection of skis, boots, snowboards, clothing, helmets, eyewear, and a 

variety of other accessories needed for the slopes. 

 You have been employed for the past three winters by the company. Recently, there has been a surge 

in business, and the owners need a more accurate way to manage the rental business. You have decided 

to create a database to help the owners keep track of the ski rentals, who the customers are, amount 

paid, and any damage to the skis when they are rented. The skis and snowboards vary in type, size, and 

bindings. When customers rent equipment, they are required to leave their driver’s license number and 

to give a home address, phone number, and credit card number. 

 A few business rules that you are aware of include:

    ● A customer can rent one or more skis or snowboards at one time.  

   ● Skis and snowboards can be rented by many customers.  

   ● A ski or snowboard need not be assigned to any customer.    

  Project Focus: 
 Your job is to develop an ERD from the business rules mentioned here.      
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      The overall goal of the Te

.com/baltzan.  

T H E  T E C H N O L OG Y  P L U G - I N S

Plug-In Description

T1.  Personal Productivity Using IT  This plug-in covers a number of things to do to keep a personal computer running effectively 

and efficiently. The 12 topics covered in this plug-in are:

 ■ Creating strong passwords.

 ■ Performing good fi le management.

 ■ Implementing effective backup and recovery strategies.

 ■ Using Zip fi les.

 ■ Writing professional emails.

 ■ Stopping spam.

 ■ Preventing phishing.

 ■ Detecting spyware.

 ■ Threads to instant messaging.

 ■ Increasing PC performance.

 ■ Using anti-virus software.

 ■ Installing a personal fi rewall.

T2. Basic Skills Using Excel This plug-in introduces the basics of using Microsoft Excel, a spreadsheet program for data 

analysis, along with a few fancy features. The six topics covered in this plug-in are:

 ■ Workbooks and worksheets.

 ■ Working with cells and cell data.

 ■ Printing worksheets.

 ■ Formatting worksheets.

 ■ Formulas.

 ■ Working with charts and graphics.

T3. Problem Solving Using Excel This plug-in provides a comprehensive tutorial on how to use a variety of Microsoft Excel 

functions and features for problem solving. The five areas covered in this plug-in are:

 ■ Lists

 ■ Conditional Formatting

 ■ AutoFilter

 ■ Subtotals

 ■ PivotTables

T4. Decision Making Using Excel This plug-in examines a few of the advanced business analysis tools used in Microsoft Excel 

that have the capability to identify patterns, trends, and rules, and create “what-if” models. 

The four topics covered in this plug-in are:

 ■ IF

 ■ Goal Seek

 ■ Solver

 ■ Scenario Manager

(continued)
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T5.  Designing Database 

Applications

This plug-in provides specific details on how to design relational database applications. One of 

the most efficient and powerful information management computer-based applications is the 

relational database. The four topics covered in this plug-in are:

 ■ Entities and data relationships.

 ■ Documenting logical data relationships.

 ■ The relational data model.

 ■ Normalization.

T6.   Basic Skills Using

Access

This plug-in focuses on creating a Microsoft Access database file. One of the most efficient 

information management computer-based applications is Microsoft Access. Access provides a 

powerful set of tools for creating and maintaining a relational database. The two topics covered 

in this plug-in are:

 ■ Create a new database fi le.

 ■ Create and modify tables.

T7.  Problem Solving Using 

Access

This plug-in provides a comprehensive tutorial on how to query a database in Microsoft Access. 

Queries are essential for problem solving, allowing a user to sort information, summarize data 

(display totals, averages, counts, and so on), display the results of calculations on data, and 

choose exactly which fields are shown. The three topics in this plug-in are:

 ■ Create simple queries using the simple query wizard.

 ■ Create advanced queries using calculated fi elds.

 ■ Format results displayed in calculated fi elds.

T8.  Decision Making Using  

Access

This plug-in provides a comprehensive tutorial on entering data in a well-designed form and 

creating functional reports using Microsoft Access. A form is essential to use for data entry 

and a report is an effective way to present data in a printed format. The two topics in this 

plug-in are:

 ■ Creating, modifying, and running forms.

 ■ Creating, modifying, and running reports.

T9. Designing Web Pages This plug-in provides a comprehensive assessment into the functional aspects of Web design. 

Websites are beginning to look more alike and to employ the same metaphors and conventions. 

The Web has now become an everyday thing whose design should not make users think. The six 

topics in this plug-in are:

 ■ The World Wide Web.

 ■ The unknown(s).

 ■ The process of Web design.

 ■ HTML basics.

 ■ Web fonts.

 ■ Web graphics.

T10.  Creating Web Pages 

Using HTML

This plug-in provides an overview of creating Web pages using the HTML language. 

HTML is a system of codes that you use to create interactive Web pages. It provides 

a means to describe the structure of text-based information in a document—by 

denoting certain text as headings, paragraphs, lists, and so on. The five topics in this 

plug-in are:

 ■ HTML (an introduction).

 ■ Creating, saving, and viewing HTML documents.

 ■ Applying style tags and attributes.

 ■ Using fancier formatting.

 ■ Creating hyperlinks.

 ■ Displaying graphics.

(continued)
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T11.  Creating Web Pages 

Using Dreamweaver

This plug-in provides a tour of using Dreamweaver to create Web pages. Dreamweaver allows 

anyone with limited Web page design experience to create, modify, and maintain full-featured, 

professional-looking pages without having to learn how to code all the functions and features 

from scratch. The five topics in this plug-in are:

 ■ Navigation in Dreamweaver.

 ■ Adding content.

 ■ Formatting content.

 ■ Developing style sheets.

 ■ Creating tables.

T12.  Creating Gantt Charts 

with Excel and Microsoft 

Project

This plug-in offers a quick and efficient way to manage projects. Excel and Microsoft Project 

are great for managing all phases of a project, creating templates, collaborating on planning 

processes, tracking project progress, and sharing information with all interested parties. The 

two topics in this plug-in are:

 ■ Creating Gantt Charts with Excel.

 ■ Creating Gantt Charts with Microsoft Project.
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Project 

Number Project Name Project Type Plug-In Focus Area Project Level Skill Set

Page 

Number

  1 Financial 

Destiny

Excel T2 Personal 

Budget

Introductory Formulas AYK.4

  2 Cash Flow Excel T2 Cash Flow Introductory Formulas AYK.4

  3 Technology 

Budget

Excel T1, T2 Hardware 

and Software

Introductory Formulas AYK.4

  4 Tracking 

Donations

Excel T2 Employee 

Relationships

Introductory Formulas AYK.4

  5 Convert 

Currency

Excel T2 Global 

Commerce

Introductory Formulas AYK.5

  6 Cost 

Comparison

Excel T2 Total Cost of 

Ownership

Introductory Formulas AYK.5

  7 Time 

Management

Excel or Project T12 Project 

Management

Introductory Gantt Charts AYK.6

  8 Maximize 

Profit

Excel T2, T4 Strategic 

Analysis

Intermediate Formulas or 

Solver

AYK.6

  9 Security 

Analysis

Excel T3 Filtering Data Intermediate Conditional 

Formatting, 

Autofilter, 

Subtotal

AYK.7

10 Gathering 

Data

Excel T3 Data 

Analysis

Intermediate Conditional 

Formatting

AYK.8

11 Scanner 

System

Excel T2 Strategic 

Analysis

Intermediate Formulas AYK.8

12 Competitive 

Pricing

Excel T2 Profit 

Maximization

Intermediate Formulas AYK.9

13 Adequate 

Acquisitions

Excel T2 Break-Even 

Analysis

Intermediate Formulas AYK.9

14 Customer 

Relations

Excel T3 CRM Intermediate PivotTable AYK.9

15 Assessing 

the Value of 

Information

Excel T3 Data 

Analysis

Intermediate PivotTable AYK.10

16 Growth, 

Trends, and 

Forecasts

Excel T2, T3 Data 

Forecasting

Advanced Average, 

Trend, Growth

AYK.11

17 Shipping Costs Excel T4 SCM Advanced Solver AYK.12

18 Formatting 

Grades

Excel T3 Data 

Analysis

Advanced If, LookUp AYK.12

(Continued)

 A P P LY  YO U R  K N O W L E D G E 

 Apply Your Knowledge Project Overview 
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   NOTE:  Many of the Excel projects support multiple data files. Therefore the naming convention that 

you see in the text may not be the same as what you see in a data folder. As an example, in the text we 

reference data files as AYK1_Data.xlsx; however, you may see a file named AYK1_Data_Version_1.xlsx, 

or AYK1_Data_Version_2.xlsx.    

Project 

Number Project Name Project Type Plug-In Focus Area Project Level Skill Set

Page

Number

19 Moving 

Dilemma

Excel T2, T3 SCM Advanced Absolute 

vs. Relative 

Values

AYK.13

20 Operational 

Efficiencies

Excel T3 SCM Advanced PivotTable AYK.14

21 Too Much 

Information

Excel T3 CRM Advanced PivotTable AYK.14

22 Turnover Rates Excel T3 Data Mining Advanced PivotTable AYK.15

23 Vital 

Information

Excel T3 Data Mining Advanced PivotTable AYK.15

24 Breaking Even Excel T4 Business 

Analysis

Advanced Goal Seek AYK.16

25 Profit Scenario Excel T4 Sales 

Analysis

Advanced Scenario 

Manager

AYK.16

26 Electronic 

Résumés

HTML T9, T10, 

T11

Electronic 

Personal 

Marketing

Introductory Structural 

Tags

AYK.17

27 Gathering 

Feedback

Dreamweaver T9, T10, 

T11

Data 

Collection

Intermediate Organization 

of Information

AYK.17

28 Daily Invoice Access T5, T6, 

T7, T8

Business 

Analysis

Introductory Entities, 

Relationships, 

and 

Databases

AYK.17

29 Billing Data Access T5, T6, 

T7, T8

Business 

Intelligence

Introductory Entities, 

Relationships, 

and 

Databases

AYK.19

30 Inventory Data Access T5, T6, 

T7, T8

SCM Intermediate Entities, 

Relationships, 

and 

Databases

AYK.20

31 Call Center Access T5, T6, 

T7, T8

CRM Intermediate

Entities, 

Relationships, 

and

Databases AYK.21

32 Sales Pipeline Access T5, T6, 

T7, T8

Business 

Intelligence

Advanced Entities, 

Relationships, 

and 

Databases

AYK.23

33 Online 

Classified Ads

Access T5, T6, 

T7, T8

Ecommerce Advanced Entities, 

Relationships, 

and 

Databases

AYK.23
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  Project  1 : 

  Financial Destiny 

 You have been introduced to Microsoft Excel and are ready to begin using it to help track 

your monthly expenses and take charge of your financial destiny. The first step is to cre-

ate a personal budget so you can see where you are spending money and if you need to 

decrease your monthly expenses or increase your monthly income. 

  Project  Focus 

 Create a template for a monthly budget of your income and expenditures, with some money set 

aside for savings (or you can use the data file, AYK1_Data.xlsx, we created). Create variations 

of this budget to show how much you could save if you cut back on certain expenses, found 

a roommate, or got a part-time job. Compare the costs of a meal plan to costs of groceries. 

Consider how much interest would be earned if you saved $100 a month, or how much debt paid 

on student loans or credit card bills. To expand your data set, make a fantasy budget for 10 years 

from now, when you might own a home, have student loan payments, and have a good salary. 

  Data File: AYK1_Data.xlsx     

  Project  2 : 

  Cash Flow 

 Gears is a five-year-old company that specializes in bike components. The company is hav-

ing trouble paying for its monthly supplies and would like to perform a cash flow analysis 

so it can understand its financial position. Cash flow represents the money an investment 

produces after subtracting cash expenses from income. The statement of cash flows sum-

marizes sources and uses of cash, indicates whether enough cash is available to carry on 

routine operations, and offers an analysis of all business transactions, reporting where the 

firm obtained its cash and how it chose to allocate the cash. The cash flow statement shows 

where money comes from, how the company is going to spend it, and when the company will 

require additional cash. Gears would like to project a cash flow statement for the next month. 

  Project  Focus 

 Using the data file AYK2_Data.xlsx complete the cash flow statement for Gears using Excel. 

Be sure to create formulas so the company can simply input numbers in the future to deter-

mine cash flow. 

  Data File: AYK2_Data.xlsx     

  Project  3 : 

  Technology Budget 

 Tally is a start-up website development company located in Seattle, Washington. The com-

pany currently has seven employees and is looking to hire six new employees in the next 

month. 

  Project  Focus 

 You are in charge of purchasing for Tally. Your first task is to purchase computers for the 

new employees. Your budget is $250,000 to buy the best computer systems with a scanner, 

three color printers, and business software. Use the Web to research various products and 

calculate the costs of different systems using Excel. Use a variety of Excel formulas as you 

analyze costs and compare prices. Use the data file AYK3_Data.xlsx as a template. 

  Data File: AYK3_Data.xlsx     

  Project  4 : 

  Tracking Donations 

 Lazarus Consulting is a large computer consulting company in New York. Pete Lazarus, the 

CEO and founder, is well known for his philanthropic efforts. Pete knows that most of his 
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employees contribute to nonprofit organizations and wants to reward them for their efforts 

while encouraging others to contribute to charities. Pete began a program that matches 

50 percent of each employee donation. The only stipulations are that the charity must be a 

nonprofit organization and the company will match only up to $2,000 per year per employee. 

  Project  Focus 

 Open the data file AYK4_Data.xlsx and determine the following:

   ■ What was the total donation amount per organization?  

  ■ What were the average donations per organization?    

  Data File: AYK4_Data.xlsx     

  Project  5 : 

  Convert Currency 

 You have decided to spend the summer traveling abroad with your friends. Your trip is going 

to take you to France, England, Italy, Switzerland, Germany, Norway, and Ireland. You want 

to use Excel to convert currencies as you travel around the world. 

  Project  Focus 

 Locate one of the exchange rate calculators on the Internet ( www.xe.com  or  www.x-rates.

com ). Find the exchange rates for each of the countries listed above and create formulas 

in Excel to convert $100, $500, and $1,000. Use the data file AYK5_Data.xlsx as a template. 

  Data File: AYK5_Data.xls     

  Project  6 : 

  Cost Comparison 

 You are thinking about purchasing a new computer since the machine you are using now 

is four years old, slow, not always reliable, and does not support the latest operating system. 

Your needs for the new computer are simple: anti-virus software, email, Web browsing, 

word processing, spreadsheet, database, iTunes, and some lightweight graphical tools. 

Your concern is what the total cost of ownership will be for the next three years. You have to 

factor in a few added costs beyond just the initial purchase price for the computer itself, such 

as: added hardware (this could include a new printer, docking station, or scanner), soft-

ware (purchase of a new operating system), training (you’re thinking about pursuing Web 

training to get an internship next term), subsequent software upgrades, and maintenance. 

  Project  Focus 

   ■ It is useful to think about costs over time—both direct as well as indirect costs. Part of 

the reason this distinction is important is that a decision should rest not on the nominal 

sum of the purchase, but rather on the present value of the purchase.  
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  ■ A dollar today is worth more than a dollar one year from now.  

  ■ The relevant discount rate (interest rate) is your marginal cost of capital corresponding 

to a level of risk equal with the purchase.  

  ■ Use the data file AYK6_Data.xlsx as a template.   

  Data File: AYK6_Data.xlsx     

  Project  7 : 

  Time Management 

 You have just been hired as a business analyst by a new start-up company called Multi-

Media. Multi-Media is an interactive agency that constructs phased and affordable web-

site marketing, providing its clients with real and measurable solutions that are supported 

by easy-to-use tools. Since the company is very new to the business arena, it needs help 

in creating a project management plan for developing its own website. The major tasks for 

the development team have been identified but you need to create the timeline. 

  Project  Focus 

    1.  The task names, durations, and any prerequisites are:

   ■ Analyze and plan—two weeks. Cannot start anything else until done.  

  ■ Create and organize content—four weeks. Can start to develop “look and feel” 

before this is done.  

  ■ Develop the “look and feel”—four weeks. Start working on graphics and HTML at 

the same time.  

  ■ Produce graphics and HTML documents—two weeks. Create working prototype 

after the first week.  

  ■ Create a working prototype—two weeks. Give to test team when complete.  

  ■ Test, test, test—four weeks.  

  ■ Upload to a Web server and test again—one week.  

  ■ Maintain.     

   2.  Using Microsoft Excel or Microsoft Project, create a Gantt chart using the information 

provided above.      

  Project  8 : 

  Maximize Profi t 

 Books, Books, Books is a wholesale distributor of popular books. The business buys over-

stocked books and sells them for a discount of more than 50 percent to local area book-

stores. The owner of the company, BK Kane, would like to determine the best approach 

to boxing books so he can make the most profit possible. The local bookstores accept all 

shipments from Books, Books, Books because of BK’s incredibly low prices. BK can order 

as many overstocked books as he requires, and this week’s options include: 

Title Weight Cost Sale Price

Harry Potter and the Deathly Hallows, J. K. Rowling 5 lb $9 $17

The Children of Húrin, J. R. R. Tolkien 4 lb $8 $13

The Time Traveler’s Wife, Audrey Niffenegger 3.5 lb $7 $11

The Dark River, John Twelve Hawks 3 lb $6 $  9

The Road, Cormac McCarthy 2.5 lb $5 $  7

Slaughterhouse-Five, Kurt Vonnegut 1 lb $4 $ 5
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  Project  Focus 

 When packing a single box, BK must adhere to the following:

   ■ 20 books or less.  

  ■ Books by three different authors.  

  ■ Between four and eight books from each author.  

  ■ Weight equal to or less than 50 pounds.    

 BK has come to you to help him determine which books he should order to maximize his 

profit based on the above information. Using the data file AYK8_Data.xlsx, determine the 

optimal book order for a single box of books. 

  Data File: AYK8_Data.xlsx     

  Project  9 : 

  Security Analysis 

 SecureWorks, Inc., is a small computer security contractor that provides computer secu-

rity analysis, design, and software implementation for the U.S. government and commercial 

clients. SecureWorks competes for both private and U.S. government computer security 

contract work by submitting detailed bids outlining the work the company will perform if 

awarded the contracts. Because all of the work involves computer security, a highly sensi-

tive area, almost all of SecureWorks tasks require access to classified material or com-

pany confidential documents. Consequently, all of the security engineers (simply known 

as “engineers” within the company) have U.S. government clearances of either Secret or 

Top Secret. Some have even higher clearances for the 2 percent of SecureWorks work that 

involves so-called “black box” security work. Most of the employees also hold clearances 

because they must handle classified documents. 

 Leslie Mamalis is SecureWorks’ human resources (HR) manager. She maintains all 

employee records and is responsible for semiannual review reports, payroll process-

ing, personnel records, recruiting data, employee training, and pension option informa-

tion. At the heart of an HR system are personnel records. Personnel record maintenance 

includes activities such as maintaining employee records, tracking cost center data, 

recording and maintaining pension information, and absence and sick leave record 

keeping. While most of this information resides in sophisticated database systems, Leslie 

maintains a basic employee worksheet for quick calculations and ad hoc report genera-

tion. Because SecureWorks is a small company, Leslie can take advantage of Excel’s 

excellent list management capabilities to satisfy many of her personnel information man-

agement needs. 

  Project  Focus 

 Leslie has asked you to assist with a number of functions (she has provided you with a copy 

of her “trusted” personnel data file, AYK9_Data.xlsx):

    1.  Copy the worksheet Data to a new worksheet called Sort. Sort the employee list in 

ascending order by department, then by last name, then by first name.  

   2.  Copy the worksheet Data to a new worksheet called Autofilter. Using the Autofilter fea-

ture, create a custom filter that will display employees whose birth date is greater than 

or equal to 1/1/1965 and less than or equal to 12/31/1975.  

   3.  Copy the worksheet Data to a new worksheet called Subtotal. Using the subtotal feature 

create a sum of the salary for each department.  

   4.  Copy the worksheet Data to a new worksheet called Formatting. Using the salary col-

umn, change the font color to red if the cell value is greater than or equal to 55000. You 

must use the conditional formatting feature to complete this step.    

  Data File: AYK9_Data.xlsx     



AYK.8 Apply Your Knowledge

  Project  10 : 

  Gathering Data 

 You have just accepted a new job offer from a firm that has offices in San Diego, Los 

Angeles, and San Francisco. You need to decide which location to move to. Because you 

have not visited any of these three cities and want to get in a lot of golf time, you determine 

that the main factor that will affect your decision is weather. 

 Go to  www.weather.com  and locate the box in which you can enter the city or zip code 

for which you want information. Enter San Diego, CA, and when the data appear, click 

the Averages and Records tab. Print this page and repeat this for Los Angeles and San 

Francisco. You will want to focus on the Monthly Average and Records section on the top 

of the page. 

  Project  Focus 

    1.  Create a spreadsheet to summarize the information you find.  

   2.  Record the temperature and rainfall in columns, and group the cities into four groups of 

rows labeled Average High, Average Low, Mean, and Average Precipitation.  

   3.  Fill in the appropriate data for each city and month.  

   4.  Because rain is your greatest concern, use conditional formatting to display the months 

with an average precipitation below 2.5 inches in blue and apply boldface.  

   5.  You also want to be in the warmest weather possible while in California. Use conditional 

formatting to display the months with average high temperatures above 65 degrees in 

green and apply an italic font face.  

   6.  Looking at the average high temperatures above 65 degrees and average precipitation 

below two inches, to which city do you think you should relocate? Explain your answer.      

  Project  11 : 

  Scanner System 

 FunTown is a popular amusement park filled with roller coasters, games, and water fea-

tures. Boasting 24 roller coasters, 10 of which exceed 200 feet and 70 miles per hour, and 

five water parks, the park’s attendance remains steady throughout the season. Due to the 

park’s popularity, it is not uncommon for entrance lines to exceed one hour on busy days. 

FunTown would like your help to find a solution to decrease park entrance lines. 

  Project  Focus 

 FunTown would like to implement a handheld scanner system that can allow employees 

to walk around the front gates and accept credit card purchases and print tickets on the 

spot. The park anticipates an overall increase in sales of 4 percent per year with online 

ticketing, with an expense of 6 percent of total sales for the scanning equipment. FunTown 

has created a data file for you to use, AYK11_Data.xlsx, that compares scanning sales 

and traditional sales. You will need to create the necessary formulas to calculate all the 

assumptions including:

   ■ Tickets sold at the booth.  

  ■ Tickets sold by the scanner.  

  ■ Revenues generated by booth sales.  

  ■ Revenues generated by scanner sales.  

  ■ Scanner ticket expense.  

  ■ Revenue with and without scanner sales.  

  ■ Three year row totals.    

  Data File: AYK11_Data.xlsx     
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  Project  12 : 

  Competitive Pricing 

 Bill Schultz is thinking of starting a store that specializes in handmade cowboy boots. Bill 

is a longtime rancher in the town of Taos, New Mexico. Bill’s reputation for honesty and 

integrity is well-known around town, and he is positive that his new store will be highly 

successful. 

  Project  Focus 

 Before opening his store, Bill is curious about how his profit, revenue, and variable costs 

will change depending on the amount he charges for his boots. Bill would like you to per-

form the work required for this analysis and has given you the data file AYK12_Data.xlsx. 

Here are a few things to consider while you perform your analysis:

   ■ Current competitive prices for custom cowboy boots are between $225 and $275 a pair.  

  ■ Variable costs will be either $100 or $150 a pair depending on the types of material Bill 

chooses to use.  

  ■ Fixed costs are $10,000 a month.    

  Data File: AYK12_Data.xlsx     

  Project  13 : 

  Adequate Acquisitions 

  XMark.com  is a major Internet company specializing in organic food.  XMark.com  is thinking 

of purchasing GoodGrow, another organic food Internet company. GoodGrow has current 

revenues of $100 million, with expenses of $150 million. Current projections indicate that 

GoodGrow’s revenues are increasing at 35 percent per year and its expenses are increasing 

by 10 percent per year.  XMark.com  understands that projections can be erroneous, how-

ever; the company must determine the number of years before GoodGrow will return a profit. 

  Project  Focus 

 You need to help  XMark.com  determine the number of years required to break even, using 

annual growth rates in revenue between 20 percent and 60 percent and annual expense 

growth rates between 10 percent and 30 percent. You have been provided with a template, 

AYK13_Data.xlsx, to assist with your analysis. 

  Data File: AYK13_Data.xlsx     

  Project  14 : 

  Customer Relations 

 Schweizer Distribution specializes in distributing fresh produce to local restaurants in the 

Chicago area. The company currently sells 12 different products through the efforts of 

three sales representatives to 10 restaurants. The company, like all small businesses, is 

always interested in finding ways to increase revenues and decrease expenses. 

 The company’s founder, Bob Schweizer, has recently hired you as a new business ana-

lyst. You have just graduated from college with a degree in marketing and a specialization 

in customer relationship management. Bob is eager to hear your thoughts and ideas on 

how to improve the business and help the company build strong lasting relationships with 

its customers. 

  Project  Focus 

 Bob has provided you with last year’s sales information in the data file AYK14_Data.xlsx. 

Help Bob analyze his distribution company by using a PivotTable to determine the following:

    1.  Who is Bob’s best customer by total sales?  

   2.  Who is Bob’s worst customer by total sales?  
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   3.  Who is Bob’s best customer by total profit?  

   4.  Who is Bob’s worst customer by total profit?  

   5.  What is Bob’s best-selling product by total sales?  

   6.  What is Bob’s worst-selling product by total sales?  

   7.  What is Bob’s best-selling product by total profit?  

   8.  What is Bob’s worst-selling product by total profit?  

   9.  Who is Bob’s best sales representative by total profit?  

   10.  Who is Bob’s worst sales representative by total profit?  

   11.  What is the best sales representative’s best-selling product (by total profit)?  

   12.  Who is the best sales representative’s best customer (by total profit)?  

   13.  What is the best sales representative’s worst-selling product (by total profit)?  

   14.  Who is the best sales representative’s worst customer (by total profit)?    

  Data File: AYK14_Data.xlsx     

  Project  15 : 

  Assessing the Value of Information 

 Recently Santa Fe, New Mexico, was named one of the safest places to live in the United 

States. Since then housing development projects have been springing up all around Santa 

Fe. Six housing development projects are currently dominating the local market—Pinon 

Pine, Rancho Hondo, Creek Side, Vista Del Monte, Forest View, and Santa Fe South. These 

six projects each started with 100 homes, have sold all of them, and are currently develop-

ing phase two. 

 As one of the three partners and real estate agents of Affordable Homes Real Estate, it 

is your responsibility to analyze the information concerning the past 600 home sales and 

choose which development project to focus on for selling homes in phase two. Because 

your real estate firm is so small, you and your partners have decided that the firm should 

focus on selling homes in only one of the development projects. 

 From the New Mexico Real Estate Association you have obtained a spreadsheet file that 

contains information concerning each of the sales for the first 600 homes. It contains the 

following fields: 

Column Name Description

A LOT # The number assigned to a specific home within each 

project.

B PROJECT # A unique number assigned to each of the six housing 

development projects (see table on the next page).

C ASK PRICE The initial posted asking price for the home.

D SELL PRICE The actual price for which the home was sold.

E LIST DATE The date the home was listed for sale.

F SALE DATE The date on which the final contract closed and the 

home was sold.

G SQ. FT. The total square footage for the home.

H # BATH. The number of bathrooms in the home.

I # BDRMS The numb er of bedrooms in the home.
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 The following numbers have been assigned to each of the housing development 

projects: 

 It is your responsibility to analyze the sales list and prepare a report that details which 

housing development project your real estate firm should focus on. Your analysis should be 

from as many angles as possible. 

  Project  Focus 

   1. You do not know how many other real estate firms will also be competing for sales in 

each of the housing development projects.  

  2. Phase two for each housing development project will develop homes similar in style, 

price, and square footage to their respective first phases.  

  3. As you consider the information provided to you, think in terms of what information is 

important and what information is not important. Be prepared to justify how you went 

about your analysis.  

  4. Upon completing your analysis, please provide concise, yet detailed and thorough, doc-

umentation (in narrative, numeric, and graphic forms) that justifies your decision.   

  Data fi le: AYK15_Data.xlsx     

  Project  16 : 

  Growth, Trends, and Forecasts 

 Founded in 2002, Analytics Software provides innovative search software, website acces-

sibility testing software, and usability testing software. All serve as part of its desktop 

and enterprise content management solutions for government, corporate, educational, 

and consumer markets. The company’s solutions are used by website publishers, digital 

media publishers, content managers, document managers, business users, consumers, 

software companies, and consulting services companies. Analytics Software solutions 

help organizations develop long-term strategies to achieve Web content accessibil-

ity, enhance usability, and comply with U.S. and international accessibility and search 

standards. 

 You manage the customer service group for the company and have just received an 

email from CIO Sue Downs that the number of phone calls from customers having problems 

with one of your newer applications is on the increase. This company has a 10-year history 

of approximately 1 percent in turnover a year, and its focus had always been on customer 

service. With the informal motto of ”Grow big, but stay small,” it takes pride in 100 percent 

callbacks in customer care, knowing that its personal service was one thing that made it 

outstanding. 

 The rapid growth to six times its original customer-base size has forced the company 

to deal with difficult questions for the first time, such as, ”How do we serve this many 

customers?” 

Project Number Project Name

23 Pinon Pine

47 Rancho Hondo

61 Creek Side

78 Vista Del Monte

92 Forest View

97 Santa Fe South
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 One option might be for the company to outsource its customer service department. 

Before deciding to do that, Analytics Software needs to create a growth, trend, forecast 

analysis for future predictions. 

  Project  Focus 

   1. Create a weekly analysis from the data provided in AYK16_Data.xlsx.  

  2. The price of the products, the actual product type, and any warrantee information is 

irrelevant.  

  3. Develop a growth, trend, and forecast analysis. You should use a three-day moving 

average; a shorter moving average might not display the trend well, and a much longer 

moving average would shorten the trend too much.  

  4. Upon completing your analysis, please provide concise yet detailed and thorough docu-

mentation (in narrative, numeric, and graphic forms) that justifies your recommendations.   

  Data File: AYK16_Data.xlsx     

  Project  17 : 

  Shipping Costs 

 One of the main products of the Fairway Woods Company is custom-made golf clubs. The 

clubs are manufactured at three plants (Denver, Colorado; Phoenix, Arizona; and Dallas, 

Texas) and are then shipped by truck to five distribution warehouses in Sacramento, 

California; Salt Lake City, Utah; Chicago, Illinois; Albuquerque, New Mexico; and New York 

City, New York. Since shipping costs are a major expense, management has begun an anal-

ysis to determine ways to reduce them. For the upcoming golf season, the output from each 

manufacturing plant and how much each warehouse will require to satisfy its customers 

have been estimated. 

 The CIO from Fairway Woods Company has created a data file for you, AYK17_Data.

xlsx, of the shipping costs from each manufacturing plant to each warehouse as a baseline 

analysis. Some business rules and requirements you should be aware of include:

   ■ The problem presented involves the shipment of goods from three plants to five regional 

warehouses.  

  ■ Goods can be shipped from any plant to any warehouse, but it costs more to ship goods 

over long distances than over short distances.    

  Project  Focus 

    1.  Your goal is to minimize the costs of shipping goods from production plants to ware-

houses, thereby meeting the demand from each metropolitan area while not exceeding 

the supply available from each plant. To complete this project it is recommended that 

you use the Solver function in Excel to assist with the analysis.  

   2.  Specifically you want to focus on:

   ■ Minimizing the total shipping costs.  

  ■ Total shipped must be less than or equal to supply at a plant.  

  ■ Total shipped to warehouses must be greater than or equal to the warehouse 

demand.  

  ■ Number to ship must be greater than or equal to 0.      

  Data File: AYK17_Data.xlsx     

  Project  18 : 

  Formatting Grades 

 Professor Streterstein is a bit absentminded. His instructor’s grade book is a mess, and he 

would like your help cleaning it up and making it easier to use. In Professor Streterstein’s 
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course, the maximum possible points a student can earn is 750. The following table dis-

plays the grade equivalent to total points for the course. 

Total Points Calculated Grade

675 A

635 A–

600 B

560 B–

535 C

490 C–

450 D

0 F

  Project  Focus 

 Help Professor Streterstein rework his grade book. Open the data file AYK18_Data.xlsx and 

perform the following:

    1.  Reformat the workbook so it is readable, understandable, and consistent. Replace col-

umn labels, format and align the headings, add borders and shading as appropriate.  

   2.  Add a column in the grade book for final grade next to the total points earned column.  

   3.  Use the VLookup Function to automatically assess final grades based on the total points 

column.  

   4.  Using the If Function, format the workbook so each student’s grade shows a pass or 

fail—P for pass, F for fail—based on the total points.    

  Data File: AYK18_Data.xlsx     

  Project  19 : 

  Moving Dilemma 

 Pony Espresso is a small business that sells specialty coffee drinks at office buildings. Each 

morning and afternoon, trucks arrive at offices’ front entrances, and the office employees 

purchase various beverages such as Java du Jour and Café de Colombia. The business is 

profitable. Pony Espresso offices, however, are located north of town, where lease rates 

are less expensive, and the principal sales area is south of town. This means the trucks 

must drive across town four times each day. 

 The cost of transportation to and from the sales area plus the power demands of the 

trucks’ coffee brewing equipment are a significant portion of variable costs. Pony Espresso 

could reduce the amount of driving and, therefore, the variable costs, if it moved the offices 

closer to the sales area. 

 Pony Espresso presently has fixed costs of $10,000 per month. The lease of a new office, 

closer to the sales area, would cost an additional $2,200 per month. This would increase 

the fixed costs to $12,200 per month. 

 Although the lease of new offices would increase the fixed costs, a careful estimate of the 

potential savings in gasoline and vehicle maintenance indicates that Pony Espresso could 

reduce the variable costs from $0.60 per unit to $0.35 per unit. Total sales are unlikely to increase 

as a result of the move, but the savings in variable costs should increase the annual profit. 

  Project  Focus 

 Consider the information provided to you from the owner in the data file AYK19_Data.xlsx. 

Especially look at the change in the variability of the profit from month to month. From 
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November through January, when it is much more difficult to lure office workers out into 

the cold to purchase coffee, Pony Espresso barely breaks even. In fact, in December, the 

business lost money.

    1.  Develop the cost analysis on the existing lease information using the monthly sales 

figures provided to you in the data file.  

   2.  Develop the cost analysis from the new lease information provided above.  

   3.  Calculate the variability that is reflected in the month-to-month standard deviation of 

earnings for the current cost structure and the projected cost structure.  

   4.  Do not consider any association with downsizing such as overhead—simply focus on 

the information provided to you.  

   5.  You will need to calculate the EBIT (earnings before interest and taxes).    

  Data File: AYK19_Data.xlsx     

  Project  20 : 

  Operational Effi ciencies 

 Hoover Transportation, Inc., is a large distribution company located in Denver, Colorado. 

The company is currently seeking to gain operational efficiencies in its supply chain by 

reducing the number of transportation carriers that it is using to outsource. Operational 

efficiencies for Hoover Transportation, Inc., suggest that reducing the number of carri-

ers from the Denver distribution center to warehouses in the selected states will lead to 

reduced costs. Brian Hoover, the CEO of Hoover Transportation, requests that the num-

ber of carriers transporting products from its Denver distribution center to wholesalers 

in Arizona, Arkansas, Iowa, Missouri, Montana, Oklahoma, Oregon, and Washington be 

reduced from the current five carriers to two carriers. 

  Project  Focus 

 Carrier selection should be based on the assumptions that all environmental factors are 

equal and historical cost trends will continue. Review the historical data from the past 

several years to determine your recommendation for the top two carriers that Hoover 

Transportation should continue to use.

    1.  Analyze the last 24 months of Hoover’s Transportation carrier transactions found in the 

data file AYK20_Data.xlsx.  

   2.  Create a report detailing your recommendation for the top two carriers with which 

Hoover Transportation should continue to do business. Be sure to use PivotTables and 

PivotCharts in your report. A few questions to get you started include:

   ■ Calculate the average cost per carrier.  

  ■ Calculate the total shipping costs per state.  

  ■ Calculate the total shipping weights per state.  

  ■ Calculate the average shipping costs per pound.  

  ■ Calculate the average cost per carrier.       

  Data File: AYK20_Data.xlsx     

  Project  21 : 

  Too Much Information 

 You have just landed the job of vice president of operations for The Pitt Stop Restaurants, a 

national chain of full-service, casual-themed restaurants. During your first week on the job, 

Suzanne Graham, your boss and CEO of the company, has asked you to provide an analysis 

of how well the company’s restaurants are performing. Specifically, she would like to know 

which units and regions are performing extremely well, which are performing moderately 
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well, and which are underperforming. Her goal is to identify where to spend time and focus 

efforts to improve the overall health of the company. 

  Project  Focus 

 Review the data file AYK21_Data.xlsx and determine how best to analyze and interpret the 

data. Create a formal presentation of your findings. A few things to consider include:

   ■ Should underperforming restaurants be closed or sold?  

  ■ Should high-performing restaurants be expanded to accommodate more seats?  

  ■ Should the company spend more or less on advertising?  

  ■ In which markets should the advertising budget be adjusted?  

  ■ How are The Pitt Stop Restaurants performing compared to the competition?  

  ■ How are units of like size performing relative to each other?    

  Data File: AYK21_Data.xlsx     

  Project  22 : 

  Turnover Rates 

 Employee turnover rates are at an all-time high at Gizmo’s Manufacturing plants. The com-

pany is experiencing severe worker retention issues, which are leading to productivity and 

quality control problems. The majority of the company’s workers perform a variety of tasks 

and are paid by the hour. The company currently tests potential applicants to ensure they 

have the skills necessary for the intense mental concentration and dexterity required to 

fill the positions. Since significant costs are associated with employee turnover, Gizmo 

Manufacturing wants to find a way to predict which applicants have the characteristics of 

being a short-term versus a long-term employee. 

  Project  Focus 

    1.  Review the information that Gizmo Manufacturing has collected from two of its differ-

ent data sources. The first data file, AYK22_Data_A.xlsx, contains information regard-

ing employee wages. The second data file, AYK22_Data_B.xlsx, contains information 

regarding employee retention.  

   2.  Using Excel analysis functions, determine the employee characteristics that you would 

recommend Gizmo Manufacturing look for when hiring new personnel. It is highly rec-

ommended that you use PivotTables as part of your analysis.  

   3.  Prepare a report based on your findings (which should include several forms of graphi-

cal representation) for your recommendations.   

  Data Files: AYK22_Data_A.xlsx and AYK22_Data_B.xlsx     

  Project  23 : 

  Vital Information 

 Martin Resorts, Inc., owns and operates four Spa and Golf resorts in Colorado. The com-

pany has five traditional lines of business: (1) golf sales; (2) golf lessons; (3) restaurants; (4) 

retail and rentals; and (5) hotels. David Logan, director of marketing technology at Martin 

Resorts, Inc., and Donald Mayer, the lead strategic analyst for Martin Resorts, are soliciting 

your input for their CRM strategic initiative. 

 Martin Resorts’ IT infrastructure is pieced together with various systems and applica-

tions. Currently, the company has a difficult time with CRM because its systems are not 

integrated. The company cannot determine vital information such as which customers 

are golfing and staying at the hotel or which customers are staying at the hotel and not 

golfing. 

 For example, the three details that the customer Diego Titus (1) stayed four nights at a 

Martin Resorts’ managed hotel, (2) golfed three days, and (3) took an all-day spa treatment 
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the first day are discrete facts housed in separate systems. Martin Resorts hopes that by 

using data warehousing technology to integrate its data, the next time Diego reserves lodg-

ing for another trip, sales associates may ask him if he would like to book a spa treatment 

as well, and even if he would like the same masseuse that he had on his prior trip. 

 Martin Resorts is excited about the possibility of taking advantage of customer segmen-

tation and CRM strategies to help increase its business. 

  Project  Focus 

 The company wants to use CRM and data warehouse technologies to improve service and 

personalization at each customer touch point. Using a data warehousing tool, important 

customer information can be accessed from all of its systems either daily, weekly, monthly, 

or once or twice per year. Analyze the sample data in AYK23_Data.xlsx for the following:

    1.  Currently, the quality of the data within the above disparate systems is low. Develop a 

report for David and Donald discussing the importance of high-quality information and 

how low-quality information can affect Martin Resorts’ business.  

   2.  Review the data that David and Donald are working with from the data warehouse in the 

data file AYK23_Data.xlsx.

    a.  Give examples from the data showing the kind of information Martin Resorts might 

be able to use to gain a better understanding of its customers. Include the types of 

data quality issues the company can anticipate and the strategies it can use to help 

avoid such issues.  

   b.  Determine who are Martin Resorts’ best customers, and provide examples of the 

types of marketing campaigns the company should offer these valuable customers.  

   c.  Prepare a report that summarizes the benefits Martin Resorts can receive from using 

business intelligence to mine the data warehouse. Include a financial analysis of the 

costs and benefits.       

  Data File: AYK23_Data.xlsx     

  Project  24 : 

  Breaking Even 

 Mountain Cycle specializes in making custom mountain bikes. The company founder, PJ 

Steffan, is having a hard time making the business profitable. Knowing that you have great 

business knowledge and solid financial sense, PJ has come to you for advice. 

  Project  Focus 

 PJ would like you to determine how many bikes Mountain Cycle needs to sell per year to 

break even. Using Goal Seek in Excel solve using the following:

            ■ Fixed cost equals     $65,000   

   ■ Variable cost equals     $1,575   

   ■ Bike price equals     $2,500          

  Project  25 : 

  Profi t Scenario 

 Murry Lutz owns a small shop, Lutz Motors, that sells and services vintage motorcycles. 

Murry is curious how his profit will be affected by his sales over the next year. 

  Project  Focus 

 Murry would like your help creating best, worst, and most-likely scenarios for his motorcy-

cle sales over the next year. Using Scenario Manager, help Murry analyze the information 

in the data file AYK25_Data.xlsx. 

  Data File: AYK25_Data.xlsx     
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  Project  26 : 

  Electronic Résumés 

 Résumés are the currency of the recruitment industry. They are the cornerstone of commu-

nication between candidates, recruiters, and employers. Technology is automating elements 

of the recruitment process, but a complete solution requires proper handling of the actual 

development of all the pieces and parts that comprise not just a résumé, but also an erésumé. 

Electronic résumés, or erésumés, have moved into the mainstream of today’s job market at 

lightning speed. Erésumés have stepped up the efficiency of job placement to such a point 

that you could get a call from a recruiter just hours after submitting your erésumé. With this 

kind of opportunity, you cannot afford to be left in the dark ages of using only a paper résumé. 

  Project  Focus 

 In the text or HTML editor of your choice, write your erésumé as though you were really put-

ting it online and inviting prospective employers to see it. We recommend typing in all the 

text and then later adding the HTML tags (rather than trying to type in the tags as you go). 

 Use the following checklist to make sure you’re covering the basics. You do not need to 

match it exactly; it just shows what can be done.

   ■ Add structural tags.  

  ■ Add paragraphs and headings.  

  ■ Find an opportunity to include a list.  

  ■ Add inline styles.  

  ■ Play with the alignment of elements.  

  ■ Add appropriate font selection, font size, and color.       

  Project  27 : 

  Gathering Feedback 

 Gathering feedback from website’s visitors can be a valuable way of assessing a site’s 

success, and it can help build a customer or subscriber database. For example, a business 

could collect the addresses of people who are interested in receiving product samples, 

email newsletters, or notifications of special offers. 

  Project  Focus 

 Adding form elements to a Web page is simple: They are created using a set of HTML form 

tags that define menus, text fields, buttons, and so on. Form elements are generally used to 

collect information from a Web page. 

 In the text or HTML editor of your choice, create a Web page form that would collect infor-

mation for a customer ordering a customized bicycle. Use proper Web page design and HTML 

tools to understand the process and function of form elements. Be sure to pay attention to:

   ■ Form layout and design.  

  ■ Visual elements, including labels, alignment, font selection, font size, color.  

  ■ Required versus nonrequired fields.  

  ■ Drop-down boxes, text fields, and radio buttons.       

  Project  28 : 
  Daily Invoice 

 Foothills Animal Hospital is a full-service small animal veterinary hospital located in 

Morrison, Colorado, specializing in routine medical care, vaccinations, laboratory testing, 

and surgery. The hospital has experienced tremendous growth over the past six months 

due to customer referrals. While Foothills Animal Hospital has typically kept its daily ser-

vice records in a workbook format, it feels the need to expand its reporting capabilities to 

develop a relational database as a more functional structure. 
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 Foothills Animal Hospital needs help developing a database, specifically:

   ■ Create a customer table—name, address, phone, and date of entrance.  

  ■ Create a pet table—pet name, type of animal, breed, gender, color, neutered/spayed, 

weight, and comments.  

  ■ Create a medications table—medication code, name of medication, and cost of medication.  

  ■ Create a visit table—details of treatments performed, medications dispensed, and date 

of the visit.  

  ■ Produce a daily invoice report.    

  Figure AYK.2  displays a sample daily invoice report that the Foothills Animal Hospital 

accountants have requested. Foothills Animal Hospital organizes its treatments using the 

codes displayed in  Figure AYK.3 . The entities and primary keys for the database have been 

identified in  Figure AYK.4 . 

 The following business rules have been identified:

    1.  A customer can have many pets but must have at least one.  

   2.  A pet must be assigned to one and only one customer.  

   3.  A pet can have one or more treatments per visit but must have at least one.  

   4.  A pet can have one or more medications but need not have any.    

  Project  Focus 

 Your job is to complete the following tasks:

    1.  Develop and describe the entity-relationship diagram.  

   2.  Use normalization to assure the correctness of the tables (relations).  

FIGURE AYK.2

  Foothills Animal Hospital 

Daily Invoice Report  
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   3.  Create the database using a personal DBMS package (preferably Microsoft Access).  

   4.  Use the data in  Figure AYK.3  to populate your tables. Feel free to enter your own per-

sonal information.  

   5.  Use the DBMS package to create the basic report in  Figure AYK.2 .       

  Project  29 : 

  Billing Data 

 On-The-Level Construction Company is a Denver-based construction company that spe-

cializes in subcontracting the development of single-family homes. In business since 1998, 

On-The-Level Construction has maintained a talented pool of certified staff and indepen-

dent consultants providing the flexibility and combined experience required to meet the 

needs of its nearly 300 completed projects in the Denver metropolitan area. The field of 

operation methods that On-The-Level Construction is responsible for includes structural 

development, heating and cooling, plumbing, and electricity. 

 The company charges its clients by billing the hours spent on each contract. The hourly 

billing rate is dependent on the employee’s position according to the field of operations (as 

noted above).  Figure AYK.5  shows a basic report that On-The-Level Construction foremen 

would like to see every week concerning what projects are being assigned, the overall 

assignment hours, and the charges for the assignment. On-The-Level Construction orga-

nizes its internal structure in four different operations—Structure (500), Plumbing (501), 

Electrical (502), and Heating and Ventilation (503). Each of these operational departments 

can and should have many subcontractors who specialize in that area. On-The-Level 

Construction has decided to implement a relational database model to track project details 

according to project name, hours assigned, and charges per hour for each job descrip-

tion. Originally, On-The-Level Construction decided to let one of its employees handle the 

construction of the database. However, that employee has not had the time to completely 

implement the project. On-The-Level Construction has asked you to take over and com-

plete the development of the database. 

 The entities and primary keys for the database have been identified in  Figure AYK.6 . 

 The following business rules have been identified:

    1.  A job can have many employees assigned but must have at least one.  

   2.  An employee must be assigned to one and only one job number.  

FIGURE AYK.3

 Treatment Codes, Treatments, 

and Price Descriptions 

Treatment Code Treatment Price

0100 Tetrinious Shot $10.00

0201 Rabonius Shot $20.00

0300 General Exam $50.00

0303 Eye/Ear Examination $20.00

0400 Spay/Neuter $225.00

0405 Reset Dislocation $165.00

0406 Amputation of Limb $450.00

0407 Wrap Affected Area $15.00

0408 Cast Affected Area $120.00

1000 Lab Work—Blood $50.00

1003 Lab Work—Misc $35.00

2003 Flea Spray $25.00

9999 Other Not Listed $10.00

FIGURE AYK.4

 Entity Names and Primary 

Keys Foothills Animal Hospital 

Entity Primary Key

CUSTOMER Customer Number

PET Pet Number

VISIT Visit Number

VISIT DETAIL Visit Number and Line 

Number (a composite key)

TREATMENT Treatment Code

MEDICATION Medication Code
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   3.  An employee can be assigned to work on one or more projects.  

   4.   A project can be assigned to only one employee but need not be assigned to 

any employee.    

  Project  Focus 

 Your job is to complete the following tasks:

    1.  Develop and describe the entity relationship diagram.  

   2.  Use normalization to assure the correctness of the tables (relations).  

   3.   Create the database using a personal DBMS package (preferably Microsoft 

Access).  

   4.  Use the DBMS package to create the basic report in  Figure AYK.5 .  

   5.   You may not be able to develop a report that looks exactly like the one in 

 Figure AYK.5 . However, your report should include the same information.  

   6.  Complete personnel information is tracked by another database. For this application, 

include only the minimum: employee number, last name, and first name.  

   7.  Information concerning all projects, employees, and jobs is not readily available. You 

should create information for several fictitious projects, employees, and jobs to include 

in your database.       

  Project  30 : 

  Inventory Data 

 An independent retailer of mobile entertainment and wireless phones,  iToys.com  has built 

its business on offering the widest selection, expert advice, and outstanding customer 

service. However,  iToys.com  does not use a formal, consistent inventory tracking sys-

tem. Periodically, an  iToys.com  employee visually checks to see what items are in stock. 

Although  iToys.com  does try to keep a certain level of each “top seller” in stock, the lack 

of a formal inventory tracking system has led to the overstocking of some items and under-

stocking of other items. On occasion, a customer will request a hot item, and it is only then 

that  iToys.com  realizes that the item is out of stock. If an item is not available,  iToys.com  

risks losing a customer to a competitor. 

 Lately,  iToys.com  has become concerned with its inventory management methods. 

The owner of  iToys.com , Dan Connolly, wants to better manage his inventory. The com-

pany receives orders by mail, by telephone, or through its website. Regardless of how 

 FIGURE AYK.5 

 On-The-Level-Construction 

Detail Report 

FIGURE AYK.6

 Entity Classes and Primary 

Keys for On-The-Level 

Construction 

Entity Primary Key

PROJECT Project Number

EMPLOYEE Employee Number

JOB Job Number

ASSIGNMENT Assignment Number
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the orders are received, Dan needs a database to automate the inventory checking and 

ordering process. 

  Project  Focus 

 Dan has provided you with a simplified version of the company’s current system (an Excel work-

book) for recording inventory and orders in an Excel spreadsheet data file AYK30_Data.xlsx.

    1.  Develop an ERD diagram before you begin to create the database. You will need to use 

the information provided here as well as the data given in the Excel workbook.  

   2.  Create the database using a personal DBMS package (preferably Microsoft Access) 

that will track items (i.e., products), orders, order details, categories, suppliers, and 

shipping methods.  

   3.  In addition to what is mentioned above, the database needs to track the inventory levels 

for each product, according to a reorder level and lead time.  

   4.  At this time, Dan does not need information stored about the customer; he simply needs 

you to focus on the inventory structure.  

   5.  Develop a query that will display the products that need to be ordered from their supplier. To 

complete this, you will want to compare a reorder level with how many units are in stock.  

   6.  Develop several reports that display:

    a.  Each product ordered by its supplier. The report should include the product name, 

quantity on hand, and reorder level.  

   b.  Each supplier ordered by shipping method.  

   c.  Each product that requires more than five days lead time. (Hint: You will want to cre-

ate a query for this first).  

   d.  Each product ordered by category.     

   7.  Here are some additional business rules to assist you in completing this task:

    a.  An order must have at least one product, but can contain more than one product.  

   b.  A product can have one or more orders, but need not have any orders.  

   c.  A product must belong to one and only one category, but a category may contain 

many different products.  

   d.  A product can only be stocked by one supplier, but a supplier can provide more than 

one product.  

   e.  A supplier will use one type of shipping method, but shipping methods can be used 

by more than one supplier.       

  Data File: AYK30_Data.xlsx     

  Project  31 : 

  Call Center 

 A manufacturing company, Teleworks, has been a market leader in the wireless telephone 

business for the past 10 years. Other firms have imitated its product with some degree of 

success, but Teleworks occupies a dominant position in the marketplace because it has a 

first-mover advantage with a quality product. 

 Recently Teleworks began selling a new, enhanced wireless phone. This new phone 

does not replace its current product, but offers additional features, greater durability, and 

better performance for a somewhat higher price. Offering this enhanced phone has estab-

lished a new revenue stream for the company. 

 Many sales executives at Teleworks seem to subscribe to the-more-you-have, the-

more-you-want theory of managing customer data. That is, they believe they can never 

accumulate too much information about their customers, and that they can do their jobs 

more effectively by collecting infinite amounts of customer details. Having a firm grasp on 

a wide range of customer-focused details—specifically reports summarizing call center 
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information—can be critical in enabling your company to successfully manage a customer 

relationship management (CRM) solution that creates a positive impact. 

 To continue to provide excellent customer support, and in anticipation of increased calls 

due to the release of its new product, Teleworks needs a database that it can use to record, 

track, and query call center information. Teleworks CIO KED Davisson has hired you to 

develop this database. 

  Project  Focus 

    1.  Teleworks has provided you with a data file AYK31_Data.xlsx; its current approach for 

recording cell center information is a spreadsheet file.  

   2.  Develop an ERD diagram before you begin to create the database.  

   3.  Create the database using a personal DBMS package (preferably Microsoft Access) 

that will allow data analysts to enter call center data according to the type of issue and 

the customer, assign each call to a consultant, and prioritize the call.  

   4.  Develop a query that will display all issues that are “open.”  

   5.  Develop a screen form to browse all issues.  

   6.  Develop several reports that display:

    a.  All closed issues.  

   b.  Each issue in detail ordered by issue ID.  

   c.  Each issue in detail ordered by consultant.  

   d.  Each issue in detail ordered by category.  

   e.  Each issue in detail ordered by status.     

   7.  Here are some additional business rules to assist you in completing this task:

    a.  An issue must have at least one customer.  

   b.  A customer can have more than one issue.  

   c.  Each issue must be assigned to one consultant.  

   d.  Each consultant can be assigned to more than one issue.  

   e.  An issue can only belong to one category.  

   f.  An issue must be assigned only one status code.  

   g.  An issue must be assigned a priority code.     

   8.  Priorities are assigned accordingly:

Priority Level

Critical

High

Moderate

Standard

Low
  

   9.  Status is recorded as either open or closed.  

   10.  The categories of each issue need to be recorded as:

Category

Hardware/Phone

Software/Voice mail

Internet/Web
   

  Data File: AYK31_Data.xlsx     
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  Project  32 : 

  Sales Pipeline 

 Sales drive any organization. This is true for every for-profit business irrespective of size 

or industry type. If customers are not buying your goods or services, you run the risk of not 

having a business. This is when tough decisions have to be made like whether to slash 

budgets, lay off staff, or seek additional financing. 

 Unfortunately, you do not wield ultimate power over your customers’ buying habits. 

While you can attempt to influence buying behavior through strategic marketing, smart 

businesses remain one step ahead by collecting and analyzing historical and current cus-

tomer information from a range of internal and external sources to forecast future sales. In 

other words, managing the sales pipeline is an essential ingredient to business success. 

 You have recently been hired by RealTime Solutions, a new company that collects infor-

mation to understand, manage, and predict specific sales cycle (including the supply chain 

and lead times) in the automobile business. Having an accurate forecast of future sales will 

allow the company to increase or decrease the production cycle as required and manage 

personnel levels, inventory, and cash flow. 

  Project  Focus 

 Using a personal DBMS package (preferably Microsoft Access) create a sales pipeline 

database that will:

    1.  Track opportunities from employees to customers.

   ■ Opportunities should have a ranking, category, source of opportunity, open date, 

closed date, description.     

   2.  Create a form for inputting customer, employee, and opportunity data.  

   3.  Create a few reports that display:

   ■ All open opportunities, including relevant customer and employee information.  

  ■ Closed opportunities, including relevant customer and employee information.  

  ■ All customers.     

   4.  Create your own data to test the integrity of the relationships. Use approximately 10 

records per table.       

  Project  33 : 

  Online Classifi ed Ads 

 With the emergence of the Internet as a worldwide standard for communicating informa-

tion,  The Morrison Post,  a medium-size community newspaper in central Colorado, is cre-

ating an electronic version of its paper-based classified ads. 

 Advertisers can place a small ad that lists items that they wish to sell and provide a 

means (e.g., telephone number and email) by which prospective buyers can contact them. 

 The nature of a sale via the newspaper’s classified system goes as follows:

   ■ During the course of the sale, the information flows in different directions at different 

stages.  

  ■ First, there is a downstream flow of information (from seller to buyer): the listing in print 

in the newspaper. (Thus, the classified ad listing is just a way of bringing a buyer and 

seller together.)  

  ■ When a potential purchaser’s interest has been raised, then that interest must be 

relayed upstream, usually by telephone or by email.  

  ■ Finally, a meeting should result that uses face-to-face negotiation to finalize the sale, if 

the sale can be agreed.    

 By placing the entire system on the Internet, the upstream and downstream commu-

nications are accomplished using a Web browser. The sale becomes more of an auction, 
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because many potential buyers, all with equal status, can bid for the same item. So it is 

fairer for all purchasers and gets a better deal for the seller. 

 Any user who is trying to buy an item can:

   ■ View items for sale.  

  ■ Bid on an item they wish to purchase. 

 Any user who is trying to sell an item can:  

  ■ Place a new item for sale.  

  ■ Browse a list of the items that he or she is trying to sell, and examine the bids that have 

been made on each of those items.  

  ■ Accept a bid on an item that he or she is selling.    

 Your job is to complete the following:

   1. Develop and describe the entity-relationship diagram for the database that will support 

the listed activities.  

  2. Use normalization to ensure the correctness of the tables.  

  3. Create the database using a personal DBMS package.  

  4. Use  Figure AYK.7  as a baseline for your database design.    

  Data File: AYK33_Data.xlsx      

FIGURE AYK.7
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  GLOSSARY 

  802.11   A set of standards carrying out wireless local area network 

communication.  

  3G   A service that brings wireless broadband to mobile phones.  

A

  acceptable use policy (AUP)   A policy that a user must agree to 

follow to be provided access to corporate email, information sys-

tems, and the Internet.  

  accessibility   Refers to the varying levels that define what a user 

can access, view, or perform when operating a system.  

  accounting and finance ERP component   Manages accounting 

data and financial processes within the enterprise with functions 

such as general ledger, accounts payable, accounts receivable, 

budgeting, and asset management.  

  administrator access   Unrestricted access to the entire system.  

  adware   Software, while purporting to serve some useful function 

and often fulfilling that function, also allows Internet advertisers to 

display advertisements without the consent of the computer user.  

  agile methodology   Aims for customer satisfaction through 

early and continuous delivery of useful software components 

developed by an iterative process using the bare minimum 

requirements.  

  agile MIS infrastructure   Includes the hardware, software, and 

telecommunications equipment that, when combined, provides the 

underlying foundation to support the organization’s goals.  

  analysis phase   The firm analyzes its end-user business require-

ments and refines project goals into defined functions and opera-

tions of the intended system.  

  analytical CRM   Supports back-office operations and strategic 

analysis and includes all systems that do not deal directly with the 

customers.  

  analytical information   Encompasses all organizational informa-

tion, and its primary purpose is to support the performing of mana-

gerial analysis or semistructured decisions.  

  anti-spam policy   Simply states that email users will not send 

unsolicited emails (or spam).  

  antivirus software   Scans and searches hard drives to prevent, 

detect, and remove known viruses, adware, and spyware.  

  application programming interface (API)   A set of routines, 

protocols, and tools for building software applications.  

  application software   Used for specific information processing 

needs, including payroll, customer relationship management, 

project management, training, and many others.  

  arithmetic-logic unit (ALU)   Performs all arithmetic operations (for 

example, addition and subtraction) and all logic operations (such as 

sorting and comparing numbers).  

  artificial intelligence (AI)   Simulates human thinking and behavior 

such as the ability to reason and learn.  

  as-is process model   Represents the current state of the opera-

tion that has been mapped, without any specific improvements or 

changes to existing processes.  

  association detection   Reveals the relationship between variables 

along with the nature and frequency of the relationships.  

  asynchronous communication   Communication such as email in 

which the message and the response do not occur at the same time.  

  attribute   The data elements associated with an entity.  

  authentication   A method for confirming users’ identities.  

  authorization   The process of providing a user with permission 

including access levels and abilities such as file access, hours of 

access, and amount of allocated storage space.  

  automation   Involves computerizing manual tasks making them 

more efficient and effective and dramatically lowering operational 

costs.  

  availability   Refers to the time frames when the system is 

operational.  

B

  backup   An exact copy of a system’s information.  

  backward integration   Takes information entered into a given 

system and sends it automatically to all upstream systems and 

processes.  

  balanced scorecard   A management system, as well as a mea-

surement system, that a firm uses to translate business strategies 

into executable tasks.  

  bandwidth   The maximum amount of data that can pass from one 

point to another in a unit of time.  

  benchmark   Baseline values the system seeks to attain.  

  benchmarking   A process of continuously measuring system 

results, comparing those results to optimal system performance 

(benchmark values), and identifying steps and procedures to 

improve system performance.  

  biometrics   The identification of a user based on a physical char-

acteristic, such as a fingerprint, iris, face, voice, or handwriting.  

  bit   The smallest element of data and has a value of either 0 or 1.  

  bit rate   The number of bits transferred or received per unit of time.  

  black-hat hacker   Breaks into other people’s computer systems 

and may just look around or may steal and destroy information.  

  blog, or Web log   An online journal that allows users to post their 

own comments, graphics, and video.  

  bluetooth   Wireless PAN technology that transmits signals over 

short distances between cell phones, computers, and other devices.  

  bottleneck   Occurs when resources reach full capacity and cannot 

handle any additional demands; they limit throughput and impede 

operations.  

  broadband   A high-speed Internet connection that is always 

connected.  

  bullwhip effect   Occurs when distorted product-demand informa-

tion ripples from one partner to the next throughout the supply chain.  

  business continuity planning (BCP)   Details how a company 

recovers and restores critical business operations and systems 

after a disaster or extended disruption.  
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  central processing unit (CPU)   The actual hardware that interprets 

and executes the program (software) instructions and coordinates 

how all the other hardware devices work together.  

  certificate authority   A trusted third party, such as VeriSign, that 

validates user identities by means of digital certificates.  

  change control board (CCB)   Responsible for approving or reject-

ing all change requests.  

  change management   Offers procedures and policies managers 

can use to help manage change during system development.  

  change management system   Includes a collection of procedures 

to document a change request and identifies the expected impact 

associated with the change.  

  chief information officer (CIO)   Responsible for (1) overseeing all 

uses of MIS and (2) ensuring that MIS strategically aligns with 

business goals and objectives.  

  chief knowledge officer (CKO)   Responsible for collecting, main-

taining, and distributing company knowledge.  

  chief privacy officer (CPO)   Responsible for ensuring the ethical 

and legal use of information within a company.  

  chief security officer (CSO)   Responsible for ensuring the security 

of business systems and developing strategies and safeguards 

against attacks from hackers and viruses.  

  chief technology officer (CTO)   Responsible for ensuring the 

speed, accuracy, availability, and reliability for MIS.  

  clickstream data   Exact pattern of a consumer’s navigation 

through a site.  

  click-to-talk   Allows customers to click on a button and talk with a 

representative via the Internet.  

  client   A computer designed to request information from a server.  

  client/server network   A model for applications in which the bulk 

of the back-end processing, such as performing a physical search of 

a database, takes place on a server, while the front-end processing, 

which involves communicating with the users, is handled by the clients.  

  cloud computing   Refers to the use of resources and applications 

hosted remotely on the Internet.  

  cluster analysis   A technique used to divide information sets into 

mutually exclusive groups such that the members of each group 

are as close together as possible to one another and the different 

groups are as far apart as possible.  

  coaxial cable   Cable that can carry a wide range of frequencies 

with low signal loss.  

  cold site   A separate facility that does not have any computer 

equipment but is a place where employees can move after a 

disaster.  

  collaboration system   A set of tools that supports the work of 

teams or groups by facilitating the sharing and flow of information.  

  collective intelligence   Collaborating and tapping into the core 

knowledge of all employees, partners, and customers.  

  communication device   Equipment used to send information and 

receive it from one location to another.  

  competitive advantage   A feature of a product or service on which 

customers place a greater value than on similar offerings from 

competitors.  

  competitive intelligence   The process of gathering informa-

tion about the competitive environment, including competitors’ 

plans, activities, and products, to improve a company’s ability to 

succeed.  

  business facing process   Invisible to the external customer but 

essential to the effective management of the business; they include 

goal setting, day-to-day planning, giving performance feedback and  

rewards, and allocating resources.  

  business intelligence (BI)   Information collected from multiple 

sources such as suppliers, customers, competitors, partners, and 

industries that analyze patterns, trends, and relationships for strategic 

decision making.  

  business model   A plan that details how a company creates, 

delivers, and generates revenues.  

  business process   Standardized set of activities that accomplish a 

specific task.  

  business process improvement   Attempts to understand and 

measure the current process and make performance improvements 

accordingly.  

  business process management (BPM) system   Focus on evaluating 

and improving processes that include both person-to-person work 

flow and system-to-system communications.  

  business process model   A graphic description of a process, 

showing the sequence of process tasks, which is developed for a 

specific purpose and from a selected viewpoint.  

  business process modeling (or mapping)   The activity of creating a 

detailed flowchart or process map of a work process that shows its 

inputs, tasks, and activities in a structured sequence.  

  business process reengineering (BPR)   The analysis and redesign 

of workflow within and between enterprises.  

  business requirement   The specific business requests the system 

must meet to be successful.  

  business rule   A statement that defines an aspect of a business.  

  business strategy   A leadership plan that achieves a specific set of 

goals or objectives.  

  business-critical integrity constraint   Enforces business rules vital 

to an organization’s success and often requires more insight and 

knowledge than relational integrity constraints.  

  business-to-business (B2B)   Applies to businesses buying from 

and selling to each other over the Internet.  

  business-to-consumer (B2C)   Applies to any business that sells its 

products or services directly to consumers online.  

  buyer power   One of Porter’s five forces; measures the ability 

of buyers to directly affect the price they are willing to pay for an 

item.  

C

  cache memory   A small unit of ultra-fast memory that is used to 

store recently accessed or frequently accessed data so that the 

CPU does not have to retrieve this data from slower memory circuits 

such as RAM.  

  call scripting system   Gathers product details and issue resolution 

information that can be automatically generated into a script for the 

representative to read to the customer.  

  campaign management system   Guides users through marketing 

campaigns by performing such tasks as campaign definition, plan-

ning, scheduling, segmentation, and success analysis  

  capacity planning   Determines future environmental infrastructure 

requirements to ensure high-quality system performance.  

  cardinality   Expresses the specific number of instances in an 

entity.  
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  customer facing process   Results in a product or service that is 

received by an organization’s external customer.  

  customer relationship management (CRM)   A means of manag-

ing all aspects of a customer’s relationship with an organization 

to increase customer loyalty and retention and an organization’s 

profitability.  

  cybermediation   Refers to the creation of new kinds of interme-

diaries that simply could not have existed before the advent of 

ebusiness.  

  cyberterrorists   Seek to cause harm to people or to destroy critical 

systems or information and use the Internet as a weapon of mass 

destruction.  

  cycle time   The time required to process an order.  

D

  data   Raw facts that describe the characteristics of an event or 

object.  

  data center   A facility used to house management information 

systems and associated components, such as telecommunications 

and storage systems.  

  data dictionary   Compiles all of the metadata about the data 

elements in the data model.  

  data element (or data field)   The smallest or basic unit of 

information.  

  data governance   The overall management of the availability, 

usability, integrity, and security of company data.  

  data inconsistency   Occurs when the same data element has 

different values.  

  data integrity issue   Occurs when a system produces incorrect, 

inconsistent, or duplicate data.  

  data mart   Contains a subset of data warehouse information.  

  data mining   The process of analyzing data to extract information 

not offered by the raw data alone.  

  data-mining tool   Uses a variety of techniques to find patterns 

and relationships in large volumes of information that predict future 

behavior and guide decision making.  

  data model   Logical data structures that detail the relationships 

among data elements using graphics or pictures.  

  data quality audit   Determines the accuracy and completeness of 

its data.  

  data redundancy   The duplication of data, or the storage of the 

same data in multiple places.  

  data warehouse   A logical collection of information, gathered from 

many different operational databases, that supports business analy-

sis activities and decision-making tasks.  

  database   Maintains information about various types of objects 

(inventory), events (transactions), people (employees), and places 

(warehouses).  

  database management system (DBMS)   Creates, reads, updates, 

and deletes data in a database while controlling access and 

security.  

  data-driven website   An interactive website kept constantly updated 

and relevant to the needs of its customers using a database.  

  decision support system (DSS)   Model information using OLAP, 

which provides assistance in evaluating and choosing among 

different courses of action.  

  complex instruction set computer (CISC) chips   Type of CPU that 

can recognize as many as 100 or more instructions, enough to carry 

out most computations directly.  

  composite entities   Entities that exist to represent the relationship 

between two other entities.  

  computer   An electronic device operating under the control of 

instructions stored in its own memory that can accept, manipulate, 

and store data.  

  confidentiality   The assurance that messages and information 

remain available only to those authorized to view them.  

  consolidation   The aggregation of data from simple roll-ups to 

complex groupings of interrelated information.  

  consumer-to-business (C2B)   Applies to any consumer who sells 

a product or service to a business on the Internet.  

  consumer-to-consumer (C2C)   Applies to customers offering goods 

and services to each other on the Internet.  

  contact center or call center   Where customer service represen-

tatives answer customer inquiries and solve problems, usually by 

email, chat, or phone.  

  contact management CRM system   Maintains customer contact 

information and identifies prospective customers for future sales, 

using tools such as organizational charts, detailed customer notes, 

and supplemental sales information.  

  content filtering   Occurs when organizations use software that 

filters content, such as emails, to prevent the accidental or mali-

cious transmission of unauthorized information.  

  content management system (CMS)   Helps companies manage the 

creation, storage, editing, and publication of their website content.  

  control unit   Interprets software instructions and literally tells 

the other hardware devices what to do, based on the software 

instructions.  

  copyright   The legal protection afforded an expression of an idea, 

such as a song, book, or video game.  

  core ERP component   The traditional components included in most 

ERP systems and primarily focus on internal operations.  

  corporate social responsibility   Companies’ acknowledged 

responsibility to society.  

  counterfeit software   Software that is manufactured to look like 

the real thing and sold as such.  

  cracker   A hacker with criminal intent.  

  critical path   Estimates the shortest path through the project 

ensuring all critical tasks are completed from start to finish.  

  critical success factors (CSFs)   Crucial steps companies per-

form to achieve their goals and objectives and implement their 

strategies.  

  CRM analysis technologies   Help organizations segment their 

customers into categories such as best and worst customers.  

  CRM predicting technologies   Help organizations predict customer 

behavior, such as which customers are at risk of leaving.  

  CRM reporting technologies   Help organizations identify their 

customers across other applications.  

  cross-selling   Selling additional products or services to an existing 

customer.  

  crowdsourcing   Refers to the wisdom of the crowd.  

  cube   The common term for the representation of multidimensional 

information.  
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  efficiency MIS metrics   Measure the performance of MIS itself 

such as throughput, transaction speed, and system availability.  

  egovernment   Involves the use of strategies and technologies to 

transform government(s) by improving the delivery of services and 

enhancing the quality of interaction between the citizen-consumer 

within all branches of government.  

  electronic data interchange (EDI)   A standard format for the elec-

tronic exchange of information between supply chain participants.  

  elogistics   Manages the transportation and storage of goods.  

  email privacy policy   Details the extent to which email messages 

may be read by others.  

  emergency notification service   An infrastructure built for notify-

ing people in the event of an emergency.  

  employee monitoring policy   States explicitly how, when, and 

where the company monitors its employees.  

  employee relationship management (ERM)   Provides Web-based 

self-service tools that streamline and automate the human resource 

department.  

  encryption   Scrambles information into an alternative form that 

requires a key or password to decrypt.  

  enterprise application integration (EAI)   Connects the plans, 

methods, and tools aimed at integrating separate enterprise 

systems.  

  enterprise application integration (EAI) middleware   Takes a new 

approach to middleware by packaging commonly used applications 

together, reducing the time needed to integrate applications from 

multiple vendors.  

  enterprise architect   A person grounded in technology, fluent in 

business, and able to provide the important bridge between MIS and 

the business.  

  enterprise resource planning (ERP)   Integrates all departments 

and functions throughout an organization into a single IT system 

(or integrated set of IT systems) so employees can make deci-

sions by viewing enterprisewide information about all business 

operations.  

  enterprise system   Provides enterprisewide support and data 

access for a firm’s operations and business processes.  

  entity   Stores information about a person, place, thing, transaction, 

or event.  

  entity-relationship diagram (ERD)   A technique for documenting 

the entities and relationships in a database environment.  

  entry barrier   A feature of a product or service that customers 

have come to expect and entering competitors must offer the same 

for survival.  

  epolicies   Policies and procedures that address information man-

agement along with the ethical use of computers and the Internet in 

the business environment.  

  eprocurement   The business-to-business (B2B) online purchase 

and sale of supplies and services.  

  eshop (estore or etailer)   An online version of a retail store where 

customers can shop at any hour.   

  ethernet   A physical and data layer technology for LAN networking.  

  ethical computer use policy   Contains general principles to guide 

computer user behavior.  

  ethics   The principles and standards that guide our behavior 

toward other people.  

  ewaste   Refers to discarded, obsolete, or broken electronic devices.  

  demand planning system   Generates demand forecasts using sta-

tistical tools and forecasting techniques, so companies can respond 

faster and more effectively to consumer demands through supply 

chain enhancements.  

  dependency   A logical relationship that exists between the project 

tasks, or between a project task and a milestone.  

  design phase   Establishes descriptions of the desired features and 

operations of the system including screen layouts, business rules, 

process diagrams, pseudo code, and other documentation.  

  development phase   Takes all the detailed design documents from 

the design phase and transforms them into the actual system.  

  digital certificate   A data file that identifies individuals or organiza-

tions online and is comparable to a digital signature.  

  digital Darwinism   Implies that organizations that cannot adapt to 

the new demands placed on them for surviving in the information 

age are doomed to extinction.  

  digital dashboard   Tracks KPIs and CSFs by compiling information 

from multiple sources and tailoring it to meet user needs.  

  digital divide   A worldwide gap giving advantage to those with 

access to technology.  

  digital subscriber line (DSL)   Allows high-speed digital data trans-

mission over standard telephone lines.  

  disaster recovery cost curve   Charts (1) the cost to the company of 

the unavailability of information and technology and (2) the cost to 

the company of recovering from a disaster over time.  

  disaster recovery plan   A detailed process for recovering informa-

tion or a system in the event of a catastrophic disaster.  

  disintermediation   Occurs when a business sells direct to the cus-

tomer online and cuts out the intermediary.  

  disruptive technology   A new way of doing things that initially does 

not meet the needs of existing customers.  

  domain name system (DNS)   Converts IP address into domains, 

or identifying labels that use a variety of recognizable naming 

conventions.  

  downtime   Refers to a period of time when a system is unavailable.  

  drill-down   Enables users to view details, and details of details, of 

information.  

  dumpster diving   Looking through people’s trash, another way 

hackers obtain information.  

  dynamic scaling   Means that the MIS infrastructure can be auto-

matically scaled up or down based on needed requirements.  

E

  ebusiness   Includes ecommerce along with all activities related 

to internal and external business operations such as servicing 

customer accounts, collaborating with partners, and exchanging 

real-time information.  

  ebusiness model   A plan that details how a company creates, 

delivers, and generates revenues on the Internet. 

   ecommerce   The buying and selling of goods and services over the 

Internet.  

  ediscovery (or electronic discovery)   Refers to the ability of a com-

pany to identify, search, gather, seize, or export digital information in 

responding to a litigation, audit, investigation, or information inquiry.  

  effectiveness MIS metrics   Measure the impact MIS has on busi-

ness processes and activities including customer satisfaction and 

customer conversion rates.  



G.5Glossary

  fuzzy logic   A mathematical method of handling imprecise or 

subjective information.  

G

  Gantt chart   A simple bar chart that lists project tasks vertically 

against the project’s time frame, listed horizontally.  

  genetic algorithm   An artificial intelligence system that mimics the 

evolutionary, survival-of-the-fittest process to generate increasingly 

better solutions to a problem.  

  geographic information system (GIS)   Consists of hardware, soft-

ware, and data that provide location information for display on a 

multidimensional map.  

  gigabyte (GB)   Roughly 1 billion bytes.  

  gigahertz (GHz)   The number of billions of CPU cycles per second.  

  global positioning system (GPS)   A satellite-based navigation 

system providing extremely accurate position, time, and speed 

information.  

  goal-seeking analysis   Finds the inputs necessary to achieve a 

goal such as a desired level of output.  

  granularity   Refers to the level of detail in the model or the 

decision-making process.  

  grid computing   A collection of computers, often geographically 

dispersed, that are coordinated to solve a common problem.  

H

  hackers   Experts in technology who use their knowledge to 

break into computers and computer networks, either for profit or 

motivated by  the challenge.  

  hactivists   Have philosophical and political reasons for breaking 

into systems and will often deface the website as a protest.  

  hard drive   A secondary storage medium that uses several rigid 

disks coated with a magnetically sensitive material and housed 

together with the recording heads in a hermetically sealed 

mechanism.  

  hardware   Consists of the physical devices associated with a 

computer system  

  high availability   Occurs when a system is continuously opera-

tional at all times.  

  hot site   A separate and fully equipped facility where the company 

can move immediately after a disaster and resume business.  

  human resources ERP component   Tracks employee information 

including payroll, benefits, compensation, and performance assess-

ment and ensures compliance with all laws.  

  hypertext markup language (HTML)   Links documents allowing users 

to move from one to another simply by clicking on a hot spot or link.  

  hypertext transport protocol (HTTP)   The Internet protocol Web 

browsers use to request and display Web pages using universal 

resource locators.  

I

  identity theft   The forging of someone’s identity for the purpose of 

fraud.  

  implementation phase   The organization places the system into 

production so users can begin to perform actual business opera-

tions with it.  

  information   Data converted into a meaningful and useful context.  

  executive information system (EIS)   A specialized DSS that 

supports senior-level executives and unstructured, long-term, 

nonroutine decisions requiring judgment, evaluation, and insight.  

  executive sponsor   The person or group who provides the financial 

resources for the project.  

  expert system   Computerized advisory programs that imitate the 

reasoning processes of experts in solving difficult problems.  

  explicit knowledge   Consists of anything that can be documented, 

archived, and codified, often with the help of IT.  

  extended ERP component   The extra components that meet orga-

nizational needs not covered by the core components and primarily 

focus on external operations.  

  extraction, transformation, and loading (ETL)   A process that 

extracts information from internal and external databases, trans-

forms it using a common set of enterprise definitions, and loads it 

into a data warehouse.  

  extranet   An extension of an intranet that is only available to 

authorized outsiders, such as customers, partners, and suppliers.  

  extreme programming (XP) methodology   Breaks a project into 

four phases, and developers cannot continue to the next phase 

until the previous phase is complete.  

F

  fact   The confirmation or validation of an event or object.  

  failback   Occurs when the primary machine recovers and resumes 

operations, taking over from the secondary server.  

  failover   A specific type of fault tolerance, occurs when a redun-

dant storage server offers an exact replica of the real-time data, and 

if the primary server crashes the users are automatically directed to 

the secondary server or backup server.  

  fault tolerance   A general concept that a system has the ability to 

respond to unexpected failures or system crashes as the backup 

system immediately and automatically takes over with no loss of 

service.  

  feedback   Information that returns to its original transmitter (input, 

transform, or output) and modifies the transmitter’s actions.  

  fiber optic (or optical fiber )   Refers to the technology associated 

with the transmission of information as light impulses along a glass 

wire or fiber.  

  field   A characteristic of a table.  

  firewall   Hardware and/or software that guard a private network 

by analyzing incoming and outgoing information for the correct 

markings.  

  first-mover advantage   An advantage that occurs when a company 

can significantly increase its market share by being first to market 

with a competitive advantage.  

  flash memory   A special type of rewritable read-only memory 

(ROM) that is compact and portable.  

  folksonomy   Similar to taxonomy except that crowdsourcing deter-

mines the tags or keyword-based classification system.  

  forecasts   Predictions based on time-series information.  

  foreign key   A primary key of one table that appears as an attribute 

in another table and acts to provide a logical relationship between 

the two tables.  

  forward integration   Takes information entered into a given sys-

tem and sends it automatically to all downstream systems and 

processes.  
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  integration   Allows separate systems to communicate directly 

with each other, eliminating the need for manual entry into multiple 

systems.  

  integrity constraint   Rules that help ensure the quality of 

information.  

  intellectual property   Intangible creative work that is embodied in 

physical form and includes copyrights, trademarks, and patents.  

  intelligent agent   A special-purpose knowledge-based information 

system that accomplishes specific tasks on behalf of its users.  

  intelligent system   Various commercial applications of artificial 

intelligence.  

  interactivity   Measures advertising effectiveness by counting 

visitor interactions with the target ad, including time spent viewing 

the ad, number of pages viewed, and number of repeat visits to the 

advertisement.  

  intermediaries   Agents, software, or businesses that provide a 

trading infrastructure to bring buyers and sellers together.  

  Internet   A massive network that connects computers all over the 

world and allows them to communicate with one another.  

  Internet cable connection   Provides Internet access using a cable 

television company’s infrastructure and a special cable modem.  

  Internet protocol TV (IPTV)   Distributes digital video content using 

IP across the Internet and private IP networks.  

  Internet protocol version 6 (IPv6)   The “next generation” protocol 

designed to replace the current version Internet protocol, IP version 

4 (IPv4)  

  Internet service provider (ISP)   A company that provides access to 

the Internet for a monthly fee.  

  Internet use policy   Contains general principles to guide the proper 

use of the Internet.  

  interoperability   The capability of two or more computer systems 

to share data and resources, even though they are made by differ-

ent manufacturers.  

  intranet   A restricted network that relies on Internet technologies 

to provide an Internet-like environment within the company for infor-

mation sharing, communications, collaboration, Web publishing, and 

the support of business process.  

  intrusion detection software (IDS)   Features full-time monitor-

ing tools that search for patterns in network traffic to identify 

intruders.  

  iterative development   Consists of a series of tiny projects.  

K

  key performance indicators (KPIs)   Quantifiable metrics a com-

pany uses to evaluate progress towards critical success factors.  

  kill switch   A trigger that enables a project manager to close the 

project before completion.  

  knowledge   Skills, experience, and expertise coupled with 

information and intelligence that creates a person’s intellectual 

resources.  

  knowledge management (KM)   Involves capturing, classifying, 

evaluating, retrieving, and sharing information assets in a way that 

provides context for effective decisions and actions.  

  knowledge management system (KMS)   Supports the capturing, 

organization, and dissemination of knowledge (i.e., know-how) 

throughout an organization.  

  information age   The present time, during which infinite quantities 

of facts are widely available to anyone who can use a computer.  

  information architecture   The set of ideas about how all informa-

tion in a given context should be organized.  

  information cleansing or scrubbing   A process that weeds 

out and fixes or discards inconsistent, incorrect, or incomplete 

information.  

  information compliance   The act of conforming, acquiescing, or 

yielding information.  

  information ethics   Govern the ethical and moral issues aris-

ing from the development and use of information technologies, 

as well as the creation, collection, duplication, distribution, and 

processing of information itself (with or without the aid of computer 

technologies).  

  information governance   A method or system of government for 

information management or control.  

  information granularity   The extent of detail within the information 

(fine and detailed or coarse and abstract).  

  information integrity   A measure of the quality of information.  

  information management   Examines the organizational resource of 

information and regulates its definitions, uses, value, and distribu-

tion ensuring it has the types of data/information required to func-

tion and grow effectively.  

  information MIS infrastructure   Identifies where and how impor-

tant information, such as customer records, is maintained and 

secured.  

  information privacy policy   Contains general principles regarding 

information privacy.  

  information reach   Measures the number of people a firm can 

communicate with all over the world.  

  information richness   Refers to the depth and breadth of details 

contained in a piece of textual, graphic, audio, or video information.  

  information security   A broad term encompassing the protection of 

information from accidental or intentional misuse by persons inside 

or outside an organization.  

  information security plan   Details how an organization will imple-

ment the information security policies.  

  information security policies   Identify the rules required to main-

tain information security, such as requiring users to logoff before 

leaving for lunch or meetings, never sharing passwords with any-

one, and changing passwords every 30 days.  

  information technology monitoring   Tracks people’s activities by 

such measures as number of keystrokes, error rate, and number of 

transactions processed.  

  infrastructure as a service (IaaS)   A service that delivers hardware 

networking capabilities, including the use of servers, networking, 

and storage over the cloud using a pay-per-use revenue model.  

  input device   Equipment used to capture information and 

commands.  

  insiders   Legitimate users who purposely or accidentally misuse 

their access to the environment and cause some kind of business-

affecting incident.  

  in-sourcing (in-house development)   Uses the professional exper-

tise within an organization to develop and maintain its information 

technology systems.  

  instant messaging (sometimes called IM or IMing)   A service that 

enables “instant” or real-time communication between people.  
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  memory sticks   Provide nonvolatile memory for a range of portable 

devices including computers, digital cameras, MP3 players, and PDAs.  

  metadata   Details about data.  

  Metcalfe’s Law   The value of a network increases as its number of 

users grows.  

  methodology   A set of policies, procedures, standards, processes, 

practices, tools, techniques, and tasks that people apply to technical 

and management challenges.  

  metrics   Measurements that evaluate results to determine 

wheather a project is meeting its goals.  

  metropolitan area network (MAN)   A large computer network 

usually spanning a city.  

  microblogging   The practice of sending brief posts (140 to 200 

characters) to a personal blog, either publicly or to a private group 

of subscribers who can read the posts as IMs or as text messages.  

  middleware   Several different types of software that sit between 

and provide connectivity for two or more software applications.  

  MIS infrastructure   Includes the plans for how a firm will build, 

deploy, use, and share its data, processes, and MIS assets.  

  mobile business (or mbusiness, mcommerce)   The ability to 

purchase goods and services through a wireless Internet-enabled 

device.  

  model   A simplified representation or abstraction of reality.  

  modem   A device that enables a computer to transmit and receive 

data.  

  Moore’s Law   Refers to the computer chip performance per dollar 

doubling every 18 months.  

  multitasking   Allows more than one piece of software to be used 

at a time.  

  multi-valued attribute   Having the potential to contain more than 

one value for an attribute.  

N

  national service providers (NSPs)   Private companies that own 

and maintain the worldwide backbone that supports the Internet.  

  nearshore outsourcing   Contracting an outsourcing arrangement 

with a company in a nearby country.  

  network   A communications system created by linking two or more 

devices and establishing a standard methodology in which they can 

communicate.  

  network access points (NAPs)   Traffic exchange points in the 

routing hierarchy of the Internet that connects NSPs.  

  network convergence   The efficient coexistence of telephone, 

video, and data communication within a single network, offer-

ing convenience and flexibility not possible with separate 

infrastructures.  

  network effect   Describes how products in a network increase in 

value to users as the number of users increases.  

  network operating system (NOS)   Operating system that runs a 

network, steering information between computers and managing 

security and users.  

  network topology   Refers to the geometric arrangement of the 

actual physical organization of the computers (and other network 

devices) in a network.  

  network transmission media   Refers to the various types of media 

used to carry the signal between computers.  

  knowledge worker   Individuals valued for their ability to interpret 

and analyze information.  

L

  legacy system   A current or existing system that will become the 

base for upgrading or integrating with a new system.  

  list generator   Compiles customer information from a variety of 

sources and segments it for different marketing campaigns.  

  local area network (LAN)   Connects a group of computers in prox-

imity, such as in an office building, school, or home.  

  location-based services (LBS)   Applications that use location 

information to provide a service.  

  logical view   Shows how individual users logically access infor-

mation to meet their own particular business needs.  

  long tail   Referring to the tail of a typical sales curve.  

  loyalty program   A program to reward customers based on 

spending.  

M

  magnetic medium   A secondary storage medium that uses mag-

netic techniques to store and retrieve data on disks or tapes coated 

with magnetically sensitive materials.  

  magnetic tape   An older secondary storage medium that uses a 

strip of thin plastic coated with a magnetically sensitive recording 

medium.  

  mail bomb   Sends a massive amount of email to a specific person 

or system that can cause that user’s server to stop functioning.  

  maintainability (or flexibility)   Refers to how quickly a system can 

transform to support environmental changes.  

  maintenance phase   The organization performs changes, correc-

tions, additions, and upgrades to ensure the system continues to 

meet its business goals.  

  management information systems   A business function, like 

accounting and human resources, which moves information about 

people, products, and processes across the company to facilitate 

decision making and problem solving.  

  many-to-many relationship (M:N)   Between two entities in which 

an instance of one entity is related to many instances of another and 

one instance of the other can be related to many instances of the 

first entity.  

  market basket analysis   Analyzes such items as websites and 

checkout scanner information to detect customers’ buying behavior 

and predict future behavior by identifying affinities among custom-

ers’ choices of products and services.  

  market share   The proportion of the market that a firm captures.  

  mashup   A website or Web application that uses content from 

more than one source to create a completely new product or 

service.  

  mashup editor   WYSIWYGs or What You See Is What You Get tools.  

  mass customization   The ability of an organization to tailor its 

products or services to the customers’ specifications.  

  megabyte (MB or M or Meg)   Roughly 1 million bytes.  

  megahertz (MHz)   The number of millions of CPU cycles per 

second.  

  memory cards   Contain high-capacity storage that holds data such 

as captured images, music, or text files.  
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  peer-to-peer (P2P)   A computer network that relies on the comput-

ing power and bandwidth of the participants in the network rather 

than a centralized server.  

  performance   Measures how quickly a system performs a process 

or transaction.  

  personal area networks (PAN)   Provide communication over a 

short distance that is intended for use with devices that are owned 

and operated by a single user.  

  personalization   Occurs when a company knows enough about a 

customer’s likes and dislikes that it can fashion offers more likely 

to appeal to that person, say by tailoring its website to individu-

als or groups based on profile information, demographics, or prior 

transactions.  

  PERT (Program Evaluation and Review Technique) chart   A graphical 

network model that depicts a project’s tasks and the relationships 

between them.  

  pharming   Reroutes requests for legitimate websites to false 

websites.  

  phishing   A technique to gain personal information for the purpose 

of identity theft, usually by means of fraudulent emails that look as 

though they came from legitimate sources.  

  physical view   The physical storage of information on a storage 

device.  

  pirated software   The unauthorized use, duplication, distribution, 

or sale of copyrighted software.  

  planning phase   Establishes a high-level plan of the intended proj-

ect and determines project goals.  

  platform as a service (PaaS)   Supports the deployment of entire 

systems including hardware, networking, and applications using a 

pay-per-use revenue model.  

  podcasting   Converts an audio broadcast to a digital music player.  

  portability   Refers to the ability of an application to operate on differ-

ent devices or software platforms, such as different operating systems.  

  Porter’s Five Forces Model   A model for analyzing the competitive 

forces within the environment in which a company operates, to 

assess the potential for profitability in an industry.  

  primary key   A field (or group of fields) that uniquely identifies a 

given record in a table.  

  primary storage   Computer’s main memory, which consists of 

the random access memory (RAM), cache memory, and read-only 

memory (ROM) that is directly accessible to the CPU.  

  primary value activities   Found at the bottom of the value chain, 

these include business processes that acquire raw materials and 

manufacture, deliver, market, sell, and provide after-sales services.  

  privacy   The right to be left alone when you want to be, to have 

control over your personal possessions, and not to be observed 

without your consent.  

  product differentiation   An advantage that occurs when a com-

pany develops unique differences in its products with the intent to 

influence demand.  

  production and materials management ERP component   Handles 

production planning and execution tasks such as demand forecast-

ing, production scheduling, job cost accounting, and quality control.  

  project   Temporary activity a company undertakes to create a 

unique product, service, or result.  

  project assumption   Factors considered to be true, real, or certain 

without proof or demonstration.  

  neural network   A category of AI that attempts to emulate the way 

the human brain works.  

  nonrepudiation   A contractual stipulation to ensure that ebusiness 

participants do not deny (repudiate) their online actions.  

  null-valued attribute   Assigned to an attribute when no other value 

applies or when a value is unknown.  

O

  offshore outsourcing   Using organizations from developing countries 

to write code and develop systems.   

  one-to-many relationship (1:M)   A relationship between two 

entities in which an instance of one entity can be related to many 

instances of a related entity.  

  one-to-one relationship (1:1)   A relationship between two enti-

ties in which an instance of one entity can be related to only one 

instance of a related entity.  

  online analytical processing (OLAP)   The manipulation of informa-

tion to create business intelligence in support of strategic decision 

making.  

  online transaction processing (OLTP)   The capturing of transac-

tion and event information using technology to (1) process the 

information according to defined business rules, (2) store the 

information, and (3) update existing information to reflect the new 

information.  

  onshore outsourcing   Engaging another company within the same 

country for services.  

  open source   Refers to any software whose source code is made 

available free for any third party to review and modify.  

  open system   Consists of non-proprietary hardware and software 

based on publicly known standards that allows third parties to cre-

ate add-on products to plug into or interoperate with the system.  

  operating system software   Controls the application software and 

manages how the hardware devices work together.  

  operational CRM   Supports traditional transactional processing for 

day-to-day front-office operations or systems that deal directly with 

the customers.  

  opportunity management CRM system   Targets sales opportunities 

by finding new customers or companies for future sales.  

  optimization analysis   An extension of goal-seeking analysis, finds 

the optimum value for a target variable by repeatedly changing 

other variables, subject to specified constraints.  

  output device   Equipment used to see, hear, or otherwise accept 

the results of information processing requests  

  outsourcing   An arrangement by which one organization provides 

a service or services for another organization that chooses not to 

perform them in-house.  

P

  packet-switching   Occurs when the sending computer divides a 

message into a number of efficiently sized units of data called pack-

ets, each of which contains the address of the destination computer.  

  paradigm shift   Occurs when a new radical form of business 

enters the market that reshapes the way companies and organiza-

tions behave.  

  partner relationship management (PRM)   Discovers optimal sales 

channels by selecting the right partners and identifying mutual 

customers.  
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  real simple syndication (RSS)   A Web format used to publish fre-

quently updated works, such as blogs, news headlines, audio, and 

video in a standardized format.  

  real-time communication   Occurs when a system updates infor-

mation at the same rate it receives it.  

  real-time information   Immediate, up-to-date information.  

  real-time system   Provides real-time information in response to 

requests.  

  record   A collection of related data elements.  

  recovery   The ability to get a system up and running in the event 

of a system crash or failure that includes restoring the information 

backup.  

  reduced instruction set computer (RISC) chips   Limits the 

number of instructions the CPU can execute to increase 

processing speed.  

   redundancy  Occurs when a task or activity is unnecessarily 

repeated.  

  regional service providers (RSPs)   Offer Internet service by con-

necting to NSPs, but they also can connect directly to each other.  

  reintermediation   Steps are added to the value chain as new 

players find ways to add value to the business process.  

  relational database management system   Allows users to create, 

read, update, and delete data in a relational database.  

  relational database model   Stores information in the form of 

logically related two-dimensional tables.  

  relational integrity constraint   Rules that enforce basic and 

fundamental information-based constraints.  

  reliability (or accuracy)   Ensures a system is functioning correctly 

and providing accurate information.  

  reputation system   Where buyers post feedback on sellers.  

  return on investment (ROI)   Indicates the earning power of a project.  

  rivalry among existing competitors   One of Porter’s five forces; 

high when competition is fierce in a market and low when competi-

tors are more complacent.  

  router   An intelligent connecting device that examines each packet 

of data it receives and then decides which way to send it toward its 

destination.  

S

  sales force automation (SFA)   Automatically tracks all the steps in 

the sales process.  

  sales management CRM system   Automates each phase of the 

sales process, helping individual sales representatives coordinate 

and organize all their accounts.  

  satellite   A space station that orbits the Earth receiving and trans-

mitting signals from Earth-based stations over a wide area.  

  scalability   Describes how well a system can scale up or adapt to 

the increased demands of growth.  

  script kiddies or script bunnies   Find hacking code on the Internet 

and click-and-point their way into systems to cause damage or 

spread viruses.  

  scrum methodology   Uses small teams to produce small pieces of 

software using a series of “sprints,” or 30-day intervals, to achieve 

an appointed goal.  

  secondary storage   Consists of equipment designed to store large 

volumes of data for long-term storage.  

  project charter   A document issued by the project initiator or 

sponsor that formally authorizes the start of a project and provides 

the project manager with the authority to apply organizational 

resources to project activities.  

  project constraint   Specific factors that can limit options.  

  project deliverable   Any measurable, tangible, verifiable outcome, 

result, or item that is produced to complete a project or part of a project.  

  project management   The application of knowledge, skills, tools, 

and techniques to project activities to meet project requirements.  

  Project Management Institute (PMI)   Develops procedures 

and concepts necessary to support the profession of project 

management.  

  project management office (PMO)   An internal department that 

oversees all organizational projects.  

  project manager   An individual who is an expert in project planning 

and management, defines and develops the project plan, and tracks 

the plan to ensure the project is completed on time and on budget.  

  project milestones   Represent key dates when a certain group of 

activities must be performed.  

  project objective   Quantifiable criteria that must be met for the 

project to be considered a success.  

  project plan   A formal, approved document that manages and 

controls project execution.  

  project scope statement   Links the project to the organization’s 

overall business goals.  

  project stakeholder   Individuals and organizations actively 

involved in the project or whose interests might be affected as a 

result of project execution or project completion.  

  protocol   A standard that specifies the format of data as well as 

the rules to be followed during transmission.  

  prototype   A smaller-scale representation or working model of the 

users’ requirements or the proposed design for an information system.  

  public key encryption (PKE)   Uses two keys: a public key that 

everyone can have and a private key for only the recipient.  

Q

  query-by-example (QBE) tool   Helps users graphically design the 

answer to a question against a database.  

R

  radio-frequency identification (RFID)   Uses electronic tags and 

labels to identify objects wirelessly over short distances.  

  random access memory (RAM)   The computer’s primary working 

memory, in which program instructions and data are stored so that 

they can be accessed directly by the CPU via the processor’s high-

speed external data bus.  

  rapid application development (RAD) methodology (also called 

rapid prototyping)   Emphasizes extensive user involvement in 

the rapid and evolutionary construction of working prototypes of 

a system, to accelerate the systems development process.  

  rational unified process (RUP) methodology   Provides a frame-

work for breaking down the development of software into four 

“gates.”  

  read-only memory (ROM)   The portion of a computer’s primary 

storage that does not lose its contents when one switches off the 

power.  
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  SSL Certificate   An electronic document that confirms the identity 

of a website or server and verifies that a public key belongs to a 

trustworthy individual or company.  

  statistical analysis   Performs such functions as information cor-

relations, distributions, calculations, and variance analysis.  

  streaming   A method of sending audio and video files over the 

Internet in such a way that the user can view the file while it is 

being transferred.  

  streamlining   Improves business process efficiencies simplifying 

or eliminating unnecessary steps.  

  structured data   Data already in a database or a spreadsheet.  

  structured decision   Involves situations where established pro-

cesses offer potential solutions.  

  structured query language (SQL)   Users write lines of code to 

answer questions against a database.  

  supplier power   One of Porter’s five forces; measures the suppli-

ers’ ability to influence the prices they charge for supplies (including 

materials, labor, and services).  

  supplier relationship management (SRM)   Focuses on keeping 

suppliers satisfied by evaluating and categorizing suppliers for 

different projects.  

  supply chain   All parties involved, directly or indirectly, in obtaining 

raw materials or a product.  

  supply chain execution system   Ensures supply chain cohesion by 

automating the different activities of the supply chain.  

  supply chain management (SCM)   The management of information 

flows between and among activities in a supply chain to maximize 

total supply chain effectiveness and corporate profitability.  

  supply chain planning system   Uses advanced mathematical 

algorithms to improve the flow and efficiency of the supply chain 

while reducing inventory.  

  supply chain visibility   The ability to view all areas up and down 

the supply chain in real time.  

  support value activities   Found along the top of the value chain 

and includes business processes, such as firm infrastructure, 

human resource management, technology development, and pro-

curement, that support the primary value activities.  

  sustainable MIS disposal   Refers to the safe disposal of MIS 

assets at the end of their life cycle.  

  sustainable MIS infrastructure   Identifies ways that a company 

can grow in terms of computing resources while simultaneously 

becoming less dependent on hardware and energy consumption.  

  sustainable, or “green,” MIS   Describes the production, manage-

ment, use, and disposal of technology in a way that minimizes 

damage to the environment.  

  sustaining technology   Produces an improved product customers 

are eager to buy, such as a faster car or larger hard drive.  

  swim lane   Layout arranges the steps of a business process into a 

set of rows depicting the various elements.  

  switching costs   Costs that make customers reluctant to switch 

to another product or service.  

  synchronous communication   Communications that occur at the 

same time such as IM or chat.  

  system   A collection of parts that link to achieve a common 

purpose.  

  system software   Controls how the various technology tools work 

together along with the application software.  

  secure hypertext transfer protocol (SHTTP or HTTPS)   A combina-

tion of HTTP and SSL to provide encryption and secure identification 

of an Internet server.  

  secure sockets layer (SSL)   A standard security technology for 

establishing an encrypted link between a Web server and a browser, 

ensuring that all data passed between them remains private.  

  semantic Web   A component of Web 3.0 that describes things in a 

way that computers can understand.  

  semistructured decision   Occurs in situations in which a few 

established processes help to evaluate potential solutions, but not 

enough to lead to a definite recommended decision.  

  sensitivity analysis   A special case of what-if analysis, is the study 

of the impact on other variables when one variable is changed 

repeatedly.  

  server   A computer dedicated to providing information in response 

to requests.  

  shopping bot   Software that will search several retailer websites 

and provide a comparison of each retailer’s offerings including price 

and availability.  

  single-valued attribute   Having only a single value of each attri-

bute of an entity.  

  slice-and-dice   The ability to look at information from different 

perspectives.  

  smart card   A device about the size of a credit card, containing 

embedded technologies that can store information and small 

amounts of software to perform some limited pro  

  smart grid   Delivers electricity using two-way digital technology.  

  smart phones   Offer more advanced computing ability and 

connectivity than basic cell phones.  

  social bookmarking   Allows users to share, organize, search, and 

manage bookmarks.  

  social engineering   Hackers use their social skills to trick people 

into revealing access credentials or other valuable information.   

  social media   Refers to websites that rely on user participation 

and user-contributed content.  

  social media policy   Outlines the corporate guidelines or prin-

ciples governing employee online communications.  

  social network   An application that connects people by matching 

profile information  

  social networking   The practice of expanding your business and/

or social contacts by constructing a personal network.  

  social networking analysis (SNA)   Maps group contacts identify-

ing who knows each other and who works together.  

  social tagging   Describes the collaborative activity of marking 

shared online content with keywords or tags as a way to organize it 

for future navigation, filtering, or search.  

    software   The set of instructions the hardware executes to carry 

out specific tasks.  

  software as a service (SaaS)   Delivers applications over the cloud 

using a pay-per-use revenue model.  

  source code   Contains instructions written by a programmer 

specifying the actions to be performed by computer software.  

  source document   The original transaction record.  

  spam   Unsolicited email.  

  spyware   A special class of adware that collects data about the 

user and transmits it over the Internet without the user’s knowledge 

or permission.  
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  unstructured data   Data that do not exist in a fixed location and 

can include text documents, PDFs, voice messages, emails, etc.  

  unstructured decision   Occurs in situations in which no proce-

dures or rules exist to guide decision makers toward the correct 

choice.  

  up-selling   Increasing the value of the sale.  

  usability   The degree to which a system is easy to learn and 

efficient and satisfying to use.  

  user contributed content (also referred to as user generated 

content)   Content created and updated by many users for many 

users.  

   utility computing  Offers a pay-per-use revenue model similar to a 

metered service such as gas or electricity.  

  utility software   Provides additional functionality to the operating 

system.  

V

  value chain analysis   Views a firm as a series of business 

processes that each add value to the product or service.  

  variable   A data characteristic that stands for a value that changes 

or varies over time.  

  virtual private network (VPN)   Companies can establish direct 

private network links among themselves or create private, secure 

Internet access, in effect a “private tunnel” within the Internet.  

  virtual reality   A computer-simulated environment that can be a 

simulation of the real world or an imaginary world.  

  virtualization   Creates multiple “virtual” machines on a single 

computing device.  

  visualization   Produces graphical displays of patterns and 

complex relationships in large amounts of data.  

   virus    Software written with malicious intent to cause annoyance or 

damage.  

  voice over IP (VoIP)   Uses IP technology to transmit telephone calls.  

  volatility   Refers to RAM’s complete loss of stored information if 

power is interrupted.  

W

  warm site   A separate facility with computer equipment that 

requires installation and configuration.  

  waterfall methodology   A sequence of phases in which the output 

of each phase becomes the input for the next.  

  Web 1.0   Refers to the World Wide Web during its first few years of 

operation between 1991 and 2003.  

  Web 2.0   The next generation of Internet use—a more mature, 

distinctive communications platform characterized by new qualities 

such as collaboration, sharing, and free.  

  Web browser   Allow users to access the WWW.  

  Web conferencing   Blends videoconferencing with document-

sharing and allows the user to deliver a presentation over the Web 

to a group of geographically dispersed participants.  

  Web mining   Analyzes unstructured data associated with websites 

to identify consumer behavior and website navigation.  

  Web-based self-service system   Allows customers to use 

the Web to find answers to their questions or solutions to their 

problems.  

  systems development life cycle (SDLC)   The overall process for 

developing information systems, from planning and analysis through 

implementation and maintenance.  

  systems thinking   A way of monitoring the entire system by 

viewing multiple inputs being processed or transformed to produce 

outputs while continuously gathering feedback on each part.  

T

  T1 line   A type of data connection able to transmit a digital signal 

at 1.544 Mpbs.  

  table   Composed of rows and columns that represent an entity.  

  tacit knowledge   The knowledge contained in people’s heads.  

  tag   Specific keywords or phrases incorporated into website con-

tent for means of classification or taxonomy.  

  taxonomy   The scientific classification of organisms into groups 

based on similarities of structure or origin.  

  telecommunication system   Enables the transmission of data over 

public or private networks.  

  terabyte (TB)   Roughly 1 trillion bytes.  

  testing phase   Brings all the project pieces together into a 

special testing environment to eliminate errors and bugs, and verify 

that the system meets all the business requirements defined in the 

analysis phase.  

  text mining   Analyzes unstructured data to find trends and patterns 

in words and sentences.  

  threat of new entrants   One of Porter’s five forces, high when it is 

easy for new competitors to enter a market and low when there are 

significant entry barriers to joining a market.  

  threat of substitute products or services    One of Porter’s five 

forces, high when there are many alternatives to a product or ser-

vice and low when there are few alternatives from which to choose.  

  time-series information   Time-stamped information collected at a 

particular frequency.  

  to-be process model   Shows the results of applying change 

improvement opportunities to the current (As-Is) process model.  

  tokens   Small electronic devices that change user passwords 

automatically.  

  transaction processing system (TPS)   The basic business system 

that serves the operational level (analysts) and assists in making 

structured decisions.  

  transactional information   Encompasses all of the information 

contained within a single business process or unit of work, and its 

primary purpose is to support the performing of daily operational or 

structured decisions.  

  transmission control protocol/Internet protocol (TCP/IP)   Provides 

the technical foundation for the public Internet as well as for large 

numbers of private networks.  

  twisted-pair cable   Refers to a type of cable composed of four (or 

more) copper wires twisted around each other within a plastic sheath.  

U

  unavailable   When a system is not operating or cannot be used.  

  unified communications (UC)   The integration of communication 

channels into a single service.  

  universal resource locator (URL)   The address of a file or resource 

on the Web such as www.apple.com.  
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  wireless fidelity (Wi-Fi)   A means by which portable devices can 

connect wirelessly to a local area network, using access points that 

send and receive data via radio waves.  

  wireless LAN (WLAN)   A local area network that uses radio signals 

to transmit and receive data over distances of a few hundred feet.  

  wireless MAN (WMAN)   A metropolitan area network that uses 

radio signals to transmit and receive data.  

  wireless media   Natural parts of the Earth’s environment that can 

be used as physical paths to carry electrical signals.  

  wireless WAN (WWAN)   A wide area network that uses radio 

signals to transmit and receive data.  

  workflow   Includes the tasks, activities, and responsibilities 

required to execute each step in a business process.  

  World Wide Web (WWW)   Provides access to Internet information 

through documents including text, graphics, audio, and video files 

that use a special formatting language called HTML.  

  Worldwide Interoperability for Microwave Access (WiMAX)   A 

communications technology aimed at providing high-speed wireless 

data over metropolitan area networks.    

  website bookmark   A locally stored URL or the address of a file or 

Internet page saved as a shortcut.  

  website personalization   Occurs when a website has stored 

enough data about a person’s likes and dislikes to fashion offers 

more likely to appeal to that person.  

  what-if analysis   Checks the impact of a change in a variable or 

assumption on the model.  

  white-hat hackers   Work at the request of the system owners to 

find system vulnerabilities and plug the holes.  

  wide area network (WAN)   Spans a large geographic area such 

as a state, province, or country.  

  Wi-Fi protected access (WPA)   A wireless security protocol to 

protect Wi-Fi networks.  

  wiki   A type of collaborative Web page that allows users to add, 

remove, and change content, which can be easily organized and 

reorganized as required.  

  wire media   Transmission material manufactured so that 

signals will be confined to a narrow path and will behave 

predictably.  
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