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Dear Student,

Honestly, this is a fun class. It’s fun to take because you’ll learn about things that dominate 
news headlines every day. You’ll learn about things like artificial intelligence, self-driving cars, 
3D printing, social media, Big Data, virtual reality, the cloud, and cybersecurity. No, it’s not a 
programming class. It’s not intended to be a class where you learn a bunch of  boring technical 
terms and computer code. Not at all.

This class is about using technology to create value. For example, the smartphone sitting next 
to you is a piece of  technology that is probably very valuable to you. It’s an amazing piece of  
hardware that contains software, databases, and artificial intelligent agents. You use it to browse 
the Web, collaborate with friends, take pictures, post to social media, and make online purchases. 
More than 85 percent of  college students have a smartphone, and 46 percent say they can’t live 
without it. That’s value, and they’re willing to pay for it.

And that’s what information systems are all about. Innovators like Steve Jobs, Bill Gates, Larry 
Ellison, Mark Zuckerberg, Larry Page, Sergey Brin, and Jeff  Bezos have used technology to 
create value for their customers. As a result, they have made billions of  dollars, revolutionized 
commerce, and created some of  the largest companies in the world. And you can do the same 
thing in your personal life.

You can use technology to get a great job, increase your earning potential, and become 
indispensable to your future employer. You may not be a superstar entrepreneur like Steve 
Jobs, but you can exceed beyond your expectations by applying the knowledge you learn in this 
class. Companies are becoming increasingly dependent on technology. They need people who 
understand how to use new technology to solve new types of  problems. And that’s you.

Think about it. Over time, technology creates new jobs that didn’t exist before. Mobile application 
developers, social media analysts, information security specialists, business intelligence analysts, 
and data architects didn’t exist 20—even 10—years ago. Similarly, the best jobs 20 years from 
now probably don’t currently exist.

The trick to turning information systems to your advantage is being able to predict technological 
innovations and then get ahead of  them. During your career, you will find many opportunities for 
the innovative application of  information systems in business and government—but only if  you 
know how to look for them.

Once found, those opportunities become your opportunities when you—as a skilled, creative, 
nonroutine problem solver—apply emerging technology to facilitate your organization’s 
strategy. This is true whether your job is in marketing, operations, sales, accounting, finance, 
entrepreneurship, or another discipline.

Congratulations on deciding to study business. Use this course to help you obtain and then thrive 
in an interesting and rewarding career. Learn more than just the MIS terminology—understand 
the ways information systems are transforming business and the many, many ways you can 
participate in that transformation.

In this endeavor, we wish you, a future business professional, the very best success!

David Kroenke & Randy Boyle
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The Guides
Each chapter includes three unique guides that focus on 
current issues in information systems. In each chapter, one 
of  the guides focuses on an ethical issue in business, and the 
second focuses on security. The third guide focuses on careers 

in the field of  information systems. The content of  each 
guide is designed to stimulate thought, discussion, and active 
participation in order to help you develop your problem-
solving skills and become a better business professional.

Chapter 1
Ethics: Ethics and Professional Responsibility  23
Security: Passwords and Password Etiquette  26
Career Guide: Five-Component Careers  28

Chapter 2
Ethics: The Lure of  Love Bots  42
Security: Hacking Smart Things  54
Career Guide: Director of  Architecture  57

Chapter 3
Ethics: MIS-Diagnosis  76
Security: Equihax  102
Career Guide: Manager, Data and Analytics  104

Chapter 4
Ethics: Free Apps for Data  143
Security: Poisoned App-les  150
Career Guide: Senior Software Engineer  152

Chapter 5
Ethics: Mining at Work  168
Security: Big Data . . . Losses  190
Career Guide: Director of  Data Engineering  192

Chapter 6
Ethics: Reverse Engineering Privacy  216
Security: IRS Systems Overtaxed  238
Career Guide: Senior Network Manager  241

Chapter 7
Ethics: Big Brother Wearables  274
Security: Security in the Sharing Economy  284
Career Guide: Software Product Manager  286

Chapter 8
Ethics: Paid Deletion  310
Security: It’s Not Me . . . It’s You  322
Career Guide: Software/Platform Engineer  324

Chapter 9
Ethics: Synthetic Friends  354
Security: Social Engineering Bitcoin  366
Career Guide: Social Media/Online Reputation Manager  368

Chapter 10
Ethics: Web Recording Everything  394
Security: Largest! Data! Breach! Ever!  408
Career Guide: Manager, Cybersecurity and Privacy  410

Chapter 11
Ethics: Training Your Replacement  429
Security: Watching the Watchers  438
Career Guide: Data Governance Officer  440

Chapter 12
Ethics: Engineered Slowdown  462
Security: IoT and Mirai  484
Career Guide: Developing Your Personal Brand  486
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LEARNING AIDS FOR STUDENTS

We have structured this book so you can maximize the benefit from the time you spend 
reading it. As shown in the following table, each chapter includes various learning aids 
to help you succeed in this course.

Resource Description Benefit Example

Guides Each chapter includes three guides 
that focus on current issues 
in information systems. One 
addresses ethics, one addresses 
security, and the third addresses 
information systems careers.

Stimulate thought and 
discussion. Address 
ethics and security once 
per chapter. Learn about 
real-world IS jobs.

Chapter 5, Ethics Guide: 
Mining at Work

Chapter 8, Security Guide: 
It’s Not Me . . . It’s You

Chapter 9, Career Guide: 
Social Media/Online 
Reputation Manager

Chapter Introduction 
Business Example

Each chapter begins with a 
description of a business situation 
that motivates the need for the 
chapter’s contents. We focus 
on two different businesses 
over the course of the text: 
eHermes, an automated mobile 
storefront retailer; and ARES, 
an augmented reality exercise 
startup opportunity.

Understand the 
relevance of the 
chapter’s content by 
applying it to a business 
situation.

Chapter 9, opening vignette: 
Social Media Information 
Systems and ARES

Query-Based Chapter 
Format

Each chapter starts with a list 
of questions, and each major 
heading is a question. The Active 
Review contains tasks for you to 
perform in order to demonstrate 
your ability to answer the 
questions.

Use the questions to 
manage your time, 
guide your study, and 
review for exams.

Chapter 1, Q1-4: How Can 
You Use the Five-Component 
Model?

Chapter 6, Q6-4: How Does 
the Internet Work?

So What? Each chapter of this text includes 
an exercise called “So What?” 
This feature challenges the 
students to apply the knowledge 
they’ve gained from the chapter 
to themselves, often in a 
personal way. The goal is to 
drive home the relevancy of the 
chapter’s contents to their future 
professional lives. It presents 
a current issue in IS that is 
relevant to the chapter content 
and asks you to consider why 
that issue matters to you as a 
future business professional.

Understand how the 
material in the chapter 
applies to everyday 
situations.

Chapter 2, So What? Amazon 
Eats Whole Foods
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Resource Description Benefit Example

2029? Each chapter concludes with a 
discussion of how the concepts, 
technology, and systems described 
in that chapter might change 
by 2029.

Learn to anticipate 
changes in technology 
and recognize how 
those changes may 
affect the future 
business environment.

Chapter 8, 2029? discusses 
the future of ERP applications

Active Review This review provides a set of 
activities for you to perform in 
order to demonstrate your ability 
to answer the primary questions 
addressed by the chapter.

After reading the 
chapter, use the Active 
Review to check your 
comprehension. Use 
for class and exam 
preparation.

Chapter 9, Active Review

Using Your Knowledge These exercises ask you to take 
your new knowledge one step 
further by applying it to a practice 
problem.

Test your critical-
thinking skills.

Chapter 4, Using Your 
Knowledge

Collaboration Exercises These exercises and cases ask you 
to collaborate with a group of fellow 
students, using collaboration tools 
introduced in Chapter 1.

Practice working with 
colleagues toward a 
stated goal.

Collaboration Exercise 2 
discusses how to tailor a 
high-end resort’s information 
system to fit its competitive 
strategy

Case Studies Each chapter includes a case study 
at the end.

Apply newly acquired 
knowledge to real-world 
situations.

Case Study 6, Salesforce.com

Application Exercises These exercises ask you to solve 
situations using spreadsheet 
(Excel), database (Access), or 
Web applications.

Develop your computer 
skills.

AE10-2 builds on your 
knowledge from Chapter 10 
by asking you to score the 
Web sites you visit using WOT

International Dimension This module at the end of the text 
discusses international aspects of 
MIS. It includes the importance of 
international IS, the localization 
of system components, the roles 
of functional and cross-functional 
systems, international applications, 
supply chain management, and 
challenges of international systems 
development.

Understand the 
international 
implications and 
applications of the 
chapters’ content.

International Dimension 
QID-3, How Do Inter-
enterprise IS Facilitate Global 
Supply Chain Management?
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Describes how this course teaches four key 
skills for business professionals. Defines MIS, 
information systems, and information.

Describes reasons why organizations create 
and use information systems: to gain 
competitive advantage, to solve problems, 
and to support decisions.

Describes business intelligence, data 
warehouses, data mining, Big Data, artificial 
intelligence (AI), and knowledge management 
systems.

Describes the manager’s essentials of hardware 
and software technology. Discusses open 
source, Web applications, mobile systems, and 
BYOD policies.

Explores database fundamentals, applications, 
modeling, and design. Discusses the entity-
relationship model. Explains the role of Access 
and enterprise DBMS products. Defines Big 
Data and describes nonrelational and NoSQL 
databases.

Explains why organizations are moving to 
the cloud and how they can use the cloud 
effectively. Describes basic network technology 
that underlies the cloud and how the Internet 
works. Explains Web servers, SOA, and Web 
services standards. Discusses how organizations, 
including eHermes, can use the cloud securely.

Describes characteristics, criteria for success, 
and the primary purposes of collaboration. 
Discusses components of collaboration IS and 
describes collaboration for communication and 
content sharing. Illustrates use of Google Drive, 
SharePoint, and other collaboration tools.

Discusses workgroup, enterprise, and 
inter-enterprise IS. Describes problems of 
information silos and cross-organizational 
solutions. Presents CRM, ERP, and EAI. 
Discusses ERP vendors and implementation 
challenges.

Describes components of social media IS 
(SMIS) and explains how SMIS can contribute 
to organizational strategy. Discusses the 
theory of social capital and how revenue can 
be generated using social media. Explains the 
ways organizations can use ESN and manage 
the risks of SMIS.

Describes organizational response to 
information security: security threats, policy, 
and safeguards.

Describes the role, structure, and function of 
the IS department; the role of the CIO and CTO; 
outsourcing; and related topics.

Discusses the need for BPM and the BPM 
process. Introduces BPMN. Differentiates 
between processes and information systems. 
Presents SDLC stages. Describes agile 
technologies and scrum and discusses their 
advantages over the SDLC.
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In Chapter 1, we claim that MIS is the most important class in the business curriculum. That’s a 
bold statement, and every year we ask whether it remains true. Is there any discipline having a 
greater impact on contemporary business and government than IS? We continue to doubt there 
is. Every year brings important new technology to organizations, and many of  these organizations 
respond by creating innovative applications that increase productivity and help them accomplish 
their strategies.

Over the past year, we’ve seen long-discussed innovations take big leaps forward. Self-driving 
vehicles made huge strides over the past year. Tesla Motors logged 1.3 billion miles on its nearly 
autonomous (level 3) self-driving vehicles (with a few minor traffic incidents). Waymo (Google) 
logged more than 5 million fully autonomous (level 5) miles, and Uber logged more than 2 million 
autonomous miles. Nearly all other automobile manufacturers are running full-tilt to turn their 
traditional cars into fully autonomous smart cars. A recent study by Intel estimates that self-driving 
vehicle services will be worth $7 trillion by 2050.1 Consider what would happen if  Amazon started 
using self-driving trucks. It could reduce shipping costs by 80 percent!

At the annual Consumer Electronics Show (CES), Toyota announced an autonomous concept 
vehicle named the e-Palette that the company believes will fulfill a role in an emerging mobility as 
a service (MaaS) market. Smart devices were also a hit at CES again this year. A smart treadmill 
allows users to participate in live exercise classes led by expert trainers streamed right to their 
homes. A robotic Wi-Fi-enabled smart dog can recognize individuals and interact with them 
and recharge itself. Businesses see the potential value in smart devices such as these. They also 
recognize the need to collect, store, and analyze the data these devices generate. As a result, jobs 
in analytics, business intelligence, and Big Data are all in high demand right now.

Digital reality (sometimes called virtual reality) has really taken off. Microsoft announced 
that its second-generation device would be released in 2019 after a successful launch of  its first 
mixed-reality device. Google showed off  Magic Leap and indicated that it would debut in 2019. 
Expectations are high for Magic Leap considering that investors have put a record-breaking 
$4.5 billion into this secretive startup. The reviews for these devices from early adopters are 
glowing. These devices will create entirely new types of  companies and could change the way 
people live, work, shop, and entertain themselves.

In addition to changing the ways individuals live and gather data, recent innovations are 
changing the way companies work, too. For example, over the past year Amazon experienced 
tremendous success using Kiva robots in its fulfillment centers. It expanded use of  these robots 
to 26 warehouses around the world. These 100,000 Kiva robots have reduced operating costs by 
20 percent ($22 million per warehouse); they have also reduced click-to-ship times by 75 percent.2 
If  Amazon rolls out these robots to all of  its 110 warehouses, it could save billions. Technology—in 
this case, an automated workforce—is fundamentally changing the way organizations operate. 
It’s enabling them to be more productive, innovative, and adaptable.

Of  course, not all of  this year’s technology news has been good. Large-scale data breaches 
continue to be a major problem. In fact, Yahoo! reluctantly disclosed that it experienced multiple 
data breaches during the previous 4 years totaling more than 3 billion lost records. Collectively, 
these data breaches represent the largest amount of  compromised data in history, and Yahoo! 
chose not to notify users about these data breaches for years. Other notable data breaches this year 
included the loss of  user accounts at DU Caller Group in China (2 billion), River City Media, LLC 
(1.3 billion), and FriendFinder Networks, Inc. (412 million).3

PREFACE

xxii	
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And these are just a fraction of  the total number of  organizations affected this year. Organiza-
tions saw a jump in the number of  attacks from highly organized international hacking groups. 
The Mirai worm knocked more than 1 million German households offline, slowed large portions of  
the United States, and has spawned numerous variants that continue to affect IoT devices today.

This edition of  the text has been updated for these developments as well as normal revisions 
that address emergent technologies like artificial intelligence, machine learning, cloud-based 
services, and so on.

All of  these changes highlight the fact that more sophisticated and demanding users push 
organizations into a rapidly changing future—one that requires continual adjustments in business 
planning. In order to participate in this business environment, our graduates need to know how 
to apply emerging technologies to better achieve their organizations’ strategies. Knowledge of  
MIS is critical to this endeavor. And this pace continues to remind us of  Carrie Fisher’s statement 
“The problem with instantaneous gratification is that it’s just not fast enough.”

Why This Eleventh Edition?

To reiterate the preface of  earlier editions, we believe it is exceedingly important to make frequent 
adaptations to this text because of  the delays associated with long textbook revision cycles. Text 
materials we develop in April of  one year are published in January of  the next year and are first 
used by students in September—a minimum 17-month delay.

For some areas of  study, a year and a half  may not seem long because little changes in that 
amount of  time. But in MIS, entire companies can be founded and then sold for billions of  dollars in 
just a few years. YouTube, for example, was founded in February 2005 and then sold in November 
2006 to Google for $1.65B (21 months). And that wasn’t just a one-time fluke. Facebook Inc. 
started in 2004, led the social media revolution, and became a public company currently (as of  
mid-2018) valued at $583B. That’s a whopping $41B in growth per year for 14 years! MIS changes 
fast—very fast. We hope this new edition is the most up-to-date MIS textbook available.

The changes in this eleventh edition are listed in Table 1. The chapter on business intel-
ligence systems was pulled forward to Chapter 3 because of  the increased importance of  these 
systems to all businesses. Every large tech company has spent considerable resources acquiring 
artificial intelligence (AI) companies in the past 10 years, including Google ($3.9 billion), Amazon 
($871 million), Apple ($786 million), Intel ($776 million), and Microsoft ($690 million).4 And 
that’s not counting additional internal investments. AI and machine learning are becoming core 
parts of  these companies’ competitive advantage. Some of  the highest-paying jobs are in AI,  
business analytics, Big Data, and data mining.

TABLE 1: CHANGES IN THE ELEVENTH EDITION

Chapter Change

1 New eHermes introduction

New and updated charts for CPU and data storage 
growth

New job sector comparison statistics

Discussion of the MIS skills gap

Updated BLS job statistics for Business and MIS 
occupations

New collaboration exercise (creating a collaboration 
system)

Chapter Change

2 New eHermes introduction

New So What? Guide: Amazon Eats Whole Foods

Added discussion of first and second mover 
advantages

Updated Amazon case study

3 New eHermes introduction

New So What? Guide: Geofencing for Businesses

New Security Guide: Equihax
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Even consumers are being affected. Consumers are interacting with AIs like Alexa, Google, 
and Siri in their homes on a daily basis. Machine learning is being used to make personalized 
recommendations for online shoppers. It’s also being used to create automated Gmail replies, 
optimize Uber arrival times, and identify which songs you’ll want to listen to.

Substantial changes were made in Chapter 3 with the addition of  three new sections about 
artificial intelligence (AI). These sections focus on the impacts of  AI on organizations and workers. 

Chapter Change

Reorganized chapter content for Q3-1 through Q3-4

Simplified BI example in Q3-1 to find candidate 3D 
printing parts

New Q3-5 discussion of why AI is important

New Q3-6 discussion of how AI will affect 
organizations

New Q3-7 discussion of the goals of AI

New Q3-8 example of how AI works using machine 
learning and IBM’s Watson

New Q3-9 2029 discussion

Updated Active Review questions

New Using Your Knowledge questions

4 New eHermes introduction

New So What? Guide: New from CES 2018

New Career Guide: Senior Software Engineer

Added discussion about cryptocurrencies, Bitcoin, 
blockchain, and phablets

Updated Mac OS X to macOS

Updated industry statistics throughout the chapter

Updated Case Study and Ethics Guide

5 New eHermes introduction

New Ethics Guide: Mining at Work

New Career Guide: Director of Data Engineering

New Q5-7 discussing databases at eHermes

Updated images and statistics throughout the 
chapter

6 New eHermes introduction

New Security Guide: IRS Systems Overtaxed

New Ethics Guide: Reverse Engineering Privacy

Updated industry statistics throughout the chapter

Updated discussion about ICANN, net neutrality, 
and telemedicine

Updated Q6-6 discussion of eHermes using 
the cloud

New Case Study: Salesforce.com

7 New So What? Guide: Future of the Gig Economy

New Security Guide: Security in the Sharing Economy

New collaboration exercise

New Case Study: Airbnb

New Q7-9 2029 discussion about the sharing 
economy and the gig economy

Chapter Change

Updated chapter statistics and images

8 New ARES Systems introduction

New So What? Guide: Digital Dining

New Career Guide: Software/Platform Engineer

Expanded discussion about major ERP vendors

9 New Security Guide: Social Engineering Bitcoin

New Career Guide: Social Media Marketing

New Case Study: LinkedIn

New discussion about geofencing

Updated collaboration exercise

Updated industry statistics and charts throughout 
the chapter

New Q7-9 2029 discussion

10 New So What? Guide: New from Black Hat 2017

New Security Guide: Largest! Data! Breach! Ever!

New Ethics Guide: Web Recoding Everything

New industry statistics and charts throughout the 
chapter

New discussion about legal safeguards for data

11 New So What? Guide: Poor Data Management at 
Facebook

New Career Guide: Data Governance Officer

Updated industry statistics and charts throughout 
the chapter

New Q11-5 2029 discussion

12 New Security Guide: IoT and Mirai

New Ethics Guide: Engineered Slowdown

New charts and statistics about agile and scrum use

International 
Dimension

New Career Guide: Senior Learning and 
Development Specialist

Updated statistics about international Internet 
access (fixed and mobile)

New discussion of the General Data Protection 
Regulation (GDPR) law

Updated examples of bribery and asset seizure

Appl Ex New exercise AE3-3 Microsoft AI applications 
Fetch! and How-old

New exercise AE6-4 Networking commands ping 
and ipconfig

New exercise AE10-3 Recuva file recovery

Updated data files and images
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They look at why AI has become so important within the past few years and the long-term goals 
for this technology. We’ve included a simple machine learning example focused on spam filtering 
and a high-level look at IBM’s Watson.

The chapter on collaboration information systems (now Chapter 7) was moved back to Part 3 
(“MIS in Organizations”) because it focuses on systems in organizations, much like Chapters 8 and 9 
do. We hope this new organization of  chapters will make the presentation of  the chapters flow 
more naturally.

Chapters 1 through 6 begin with a new discussion of  eHermes, a startup that provides mobile 
shopping experiences using self-driving vehicles. Chapters 7 through 12 continue to be introduced 
by the discussion of  ARES Systems, a cloud-based augmented-reality exercise startup. In addition to 
motivating the chapter material, both case scenarios provide numerous opportunities for students to 
practice one of  Chapter 1’s key skills: “Assess, evaluate, and apply emerging technology to business.”

This edition also continues to focus on teaching ethics. Every Ethics Guide asks students to 
apply Immanuel Kant’s categorical imperative, Bentham and Mill’s utilitarianism, or both to the 
business situation described in the guide. We hope you find the ethical considerations rich and 
deep with these exercises. The categorical imperative is introduced in the Ethics Guide in Chapter 1 
(pages 23–24), and utilitarianism is introduced in the Ethics Guide in Chapter 2 (pages 42–43).

As shown in Table 1, additional changes were made to every chapter, including seven new 
So What? features, four new Ethics Guides, six new Career Guides, six new Security Guides, and 
four new chapter cases. Additional figures, like the one showing how machine learning works in 
Chapter 3, were added to make the text more accessible. Numerous changes were made throughout 
the chapters in an attempt to keep them up-to-date. MIS moves fast, and to keep the text current, 
we checked every fact, data point, sentence, and industry reference for obsolescence and replaced 
them as necessary.

Importance of MIS

As stated, we continue to believe we are teaching the single most important course in the business 
school. The rationale for this bold statement is presented in Chapter 1, starting on page 1. In brief, 
the argument relies on two observations.

First, processing power, interconnectivity of  devices, storage capacity, and bandwidth are all 
increasing so rapidly that it’s fundamentally changing how we use digital devices. Businesses are 
increasingly finding—and, more importantly, increasingly required to find—innovative applica-
tions for information systems. The incorporation of  Facebook and Twitter into marketing systems 
is an obvious example, but this example is only the tip of  the iceberg. For at least the next 10 years, 
every business professional will, at the minimum, need to be able to assess the efficacy of  proposed 
IS applications. To excel, business professionals will also need to define innovative IS applications.

Further, professionals who want to emerge from the middle ranks of  management will, at some 
point, need to demonstrate the ability to manage projects that develop these innovative information 
systems. Such skills will not be optional. Businesses that fail to create systems that take advantage 
of  changes in technology will fall prey to competition that can create such systems. So, too, will 
business professionals.

The second premise for the singular importance of  the MIS class relies on the work of  Robert 
Reich, former Secretary of  Labor for the Bill Clinton administration. In The Work of  Nations,5 Reich 
identifies four essential skills for knowledge workers in the 21st century:

•	 Abstract thinking
•	 Systems thinking
•	 Collaboration
•	 Experimentation

For reasons set out in Chapter 1, we believe the MIS course is the single best course in the busi-
ness curriculum for learning these four key skills.
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Today’s Role for Professors

What is our role as MIS professors? Students don’t need us for definitions; they have the Web for 
that. They don’t need us for detailed notes; they have the PowerPoints. Consequently, when we 
attempt to give long and detailed lectures, student attendance falls. And this situation is even more 
dramatic for online courses.

We need to construct useful and interesting experiences for students to apply MIS knowledge 
to their goals and objectives. In this mode, we are more like track coaches than the chemistry 
professor of  the past. And our classrooms are more like practice fields than lecture halls.6

Of  course, the degree to which each of  us moves to this new mode depends on our goals, our 
students, and our individual teaching styles. Nothing in the structure or content of  this edition 
assumes that a particular topic will be presented in a nontraditional manner. But every chapter 
contains materials suitable for use with a coaching approach, if  desired.

In addition to the chapter feature titled “So What?” all chapters include a collaboration exercise 
that students can use for team projects inside and outside of  class. As with earlier editions, each 
chapter contains guides that describe practical implications of  the chapter contents that can be used 
for small in-class exercises. Additionally, every chapter concludes with a case study that can be the 
basis for student activities. Finally, this edition contains 42 application exercises (see page 515).

eHermes and ARES Cases

Each part and each chapter opens with a scenario intended to get students involved emotionally, 
if  possible. We want students to mentally place themselves in the situation and to realize that this 
situation—or something like it—could happen to them. Each scenario sets up the chapter’s content 
and provides an obvious example of  why the chapter is relevant to them. These scenarios help 
support the goals of  student motivation and learning transfer.

Furthermore, both of  these introductory cases involve the application of  new technology to 
existing businesses. Our goal is to provide opportunities for students to see and understand how 
businesses are affected by new technology and how they need to adapt while, we hope, providing 
numerous avenues for you to explore such adaptation with your students.

In developing these scenarios, we endeavor to create business situations rich enough to real-
istically carry the discussions of  information systems while at the same time simple enough that 
students with little business knowledge and even less business experience can understand. We 
also attempt to create scenarios that will be interesting to teach. This edition introduces the new 
eHermes case and continues the ARES case from the tenth edition.

eHermes

The chapters in Parts 1 and 2 are introduced with dialogue from key players at eHermes, a privately 
owned company that provides mobile shopping experiences using self-driving vehicles. We wanted 
to develop the case around an interesting business model that students would want to learn more 
about. Self-driving vehicles get a lot of  attention in the press, but students may not know a lot about 
how they’re used in business. Self-driving vehicles are on the road now. They should see widespread 
adoption in the next several years. It’s likely that students will own or use a self-driving vehicle in 
the near future.

eHermes is considering strengthening its competitive advantage by using some type of  artifi-
cial intelligence (AI) or machine learning to increase the efficiency of  the fleet. However, were the 
company to do so, it would require a considerable capital investment. It would also need to hire a 
team of  AI experts, develop new business processes, and modify its internal information systems. 
All of  this is good fodder for Chapter 2 and for underlining the importance of  the ways that IS needs 
to support evolving business strategy.
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Ultimately, eHermes determines that it does not want to invest in an AI. It would be too costly, 
and it wants to use its capital to grow other parts of  its business. The company doesn’t have enough 
reliable data to train the AI, and it’d need to invest more in additional infrastructure. eHermes 
decides to focus on its core strength of  selling items through its mobile storefronts.

Students may object that, in studying eHermes, they devoted considerable time to an oppor-
tunity that ultimately didn’t make business sense and was rejected. But this outcome is at least as 
informative as a successful outcome. The example uses knowledge of  processes as well as applica-
tion of  business intelligence to avoid making a serious blunder and wasting substantial money. 
eHermes didn’t have to hire a dozen AI experts, buy new infrastructure, and build a complex AI just 
to find out it would be a mistake. It could try to make a prototype, analyze the costs and benefits, 
and then avoid making the mistake in the first place. The very best way to solve a problem is not 
to have it!

ARES

The Augmented Reality Exercise System (ARES) is an embryonic, entrepreneurial opportunity that 
uses digital reality devices (Microsoft HoloLens), data-gathering exercise equipment, and the cloud 
to share integrated data among users, health clubs, and employers. ARES allows users to virtually 
bike with friends, famous cyclists, or even “pacers” mimicking their previous performance.

ARES is based on a real-world prototype developed for the owner of  a health club who wanted 
to connect the workout data of  his club members to their workout data at home and to their employ-
ers, insurance companies, and healthcare professionals. The prototype was written in C#, and the 
code runs against an Azure database in the cloud. It used the Windows Phone emulator that is 
part of  Visual Studio.

As reflected in the ARES case, the developers realized it was unlikely to succeed because 
Dr. Flores was too busy as a cardiac surgeon to make his startup a success. Therefore, he sold it to 
a successful businessman who changed the staff  and the strategy and repurposed the software to 
take advantage of  new digital reality hardware. All of  this is described at the start of  Chapter 7.

Use of the Categorical Imperative and 
Utilitarianism in Ethics Guides

Since the introduction of  the Ethics Guides into the first edition of  this text, we believe there 
has been a shift in students’ attitudes about ethics. Students seem, at least many of  them, to be 
more cynical and callous about ethical issues. As a result, in the seventh edition, we began to 
use Kant’s categorical imperative and Bentham and Mill’s utilitarianism to ask students, whose 
ethical standards are often immature, to adopt the categorical imperative and utilitarian perspec-
tives rather than their own perspectives and, in some cases, in addition to their own perspectives. 
By doing so, the students are asked to “try on” those criteria, and we hope in the process they 
think more deeply about ethical principles than they do when we allow them simply to apply their 
personal biases.

The Ethics Guide in Chapter 1 introduces the categorical imperative, and the guide in Chapter 
2 introduces utilitarianism. If  you choose to use these perspectives, you will need to assign both of  
those guides.

2029?

Every chapter concludes with a question labeled “2029?” This section presents our guesses about 
how the subject of  that chapter is likely to change between now and 2029. Clearly, if  we had a 
crystal ball that would give good answers to that question, we wouldn’t be writing textbooks.
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However, we make what we believe is a reasonable stab at an answer. You will probably have 
different ideas, and we hope students will have different ideas as well. The goal of  these sections is 
to prompt students to think, wonder, assess, and project about future technology. These sections 
usually produce some of  the most lively in-class discussions.

Why Might You Want Your Students to Use 
SharePoint?

The difficult part of  teaching collaboration is knowing how to assess it. Collaboration assessment is 
not simply finding out which students did the bulk of  the work. It also involves assessing feedback 
and iteration; that is, identifying who provided feedback, who benefited from the feedback, and how 
well the work product evolved over time.

Microsoft SharePoint is a tool that can help assess collaboration. It automatically maintains 
detailed records of  all changes that have been made to a SharePoint site. It tracks document ver-
sions, along with the date, time, and version author. It also maintains records of  user activity—who 
visited the site, how often, what site features they visited, what work they did, what contributions 
they made, and so forth. SharePoint makes it easy to determine which students were making sincere 
efforts to collaborate by giving and receiving critical feedback throughout the project assignment 
and which students were making a single contribution 5 minutes before midnight the day before 
the project was due.

Additionally, SharePoint has built-in facilities for team surveys, team wikis, and member blogs 
as well as document and list libraries. All of  this capability is backed up by a rich and flexible security 
system. To be clear, we do not use SharePoint to run our classes; we use either Blackboard or Canvas 
for that purpose. However, we do require students to use SharePoint for their collaborative projects. 
A side benefit is that they can claim, rightfully, experience and knowledge of  using SharePoint in 
their job interviews.

You might also want to use Office 365 because it includes Skype, hosted Exchange, 1TB online 
storage, and SharePoint Online as an add-on. Microsoft offers Office 365 to academic institutions 
as a whole or to students directly at reduced educational rates.

Why Are the Chapters Organized by  
Questions?

The chapters of  Using MIS are organized by questions. According to Marilla Svinicki,7 a leading 
researcher on student learning at the University of  Texas, we should not give reading assignments 
such as “Read pages 50 through 70.” The reason is that today’s students need help organizing their 
time. With such a reading assignment, they will fiddle with pages 50 through 70 while texting their 
friends, surfing the Internet, and listening to their iPods. After 30 or 45 minutes, they will conclude 
they have fiddled enough and will believe they have completed the assignment.

Instead, Svinicki states we should give students a list of  questions and tell them their job is to 
answer those questions, treating pages 50 through 70 as a resource for that purpose. When stu-
dents can answer the questions, they have finished the assignment.

Using that philosophy, every chapter in this text begins with a list of  questions. Each major 
heading in the chapter is one of  those questions, and the Active Review at the end of  each chapter 
provides students a set of  actions to take in order to demonstrate that they are able to answer the 
questions. Since learning this approach from Professor Svinicki, we have used it in our classes and 
have found that it works exceedingly well.
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How Does This Book Differ from Experiencing MIS 
and from Processes, Systems, and Information?

In addition to Using MIS, we’ve written an MIS text titled Experiencing MIS. These two texts provide 
different perspectives for teaching this class. The principal difference between Using MIS and 
Experiencing MIS is that the latter is modular in design and has a more “in your face” attitude 
about MIS. Modularity definitely has a role and place, but not every class needs or appreciates the 
flexibility and brevity a modular text offers. A shorter, more custom version of  Experiencing MIS 
is also available as MIS Essentials.

There is also a fourth MIS text titled Processes, Systems, and Information: An Introduction to MIS 
coauthored with Earl McKinney of  Bowling Green State University. It represents a third approach 
to this class and is structured around business processes. It has a strong ERP emphasis and includes 
two chapters on SAP as well as two chapter tutorials for using the SAP Alliance Global Bikes simu-
lation. Earl has taught SAP for many years and has extensive experience in teaching others how 
to use the Global Bikes simulation.

In Using MIS, we have endeavored to take advantage of  continuity and to build the discus-
sion and knowledge gradually through the chapter sequence, in many places taking advantage of  
knowledge from prior chapters.

The goal in writing these books is to offer professors a choice of  approach. We are committed 
to each of  these books and plan to revise them for some time. We sincerely hope that one of  them 
will fit your style and objectives for teaching this increasingly important class.

Instructor Resources

At the Instructor Resource Center, www.pearsonhighered.com/irc, instructors can easily register to 
gain access to a variety of  instructor resources available with this text in downloadable format. If  
assistance is needed, a dedicated technical support team is ready to help with the media supplements 
that accompany this text. Visit http://support.pearson.com/getsupport for answers to frequently asked 
questions and toll-free user support phone numbers.

The following supplements are available with this text:

•	 Instructor’s Resource Manual
•	 Image Library
•	 Test Bank
•	 TestGen® Computerized Test Bank
•	 PowerPoint Presentation

AACSB Learning Standards Tags

What Is the AACSB?

The Association to Advance Collegiate Schools of  Business (AACSB) is a nonprofit corporation 
of  educational institutions, corporations, and other organizations devoted to the promotion and 
improvement of  higher education in business administration and accounting. A collegiate institu-
tion offering degrees in business administration or accounting may volunteer for AACSB accredi-
tation review. The AACSB makes initial accreditation decisions and conducts periodic reviews to 
promote continuous quality improvement in management education. Pearson Education is a proud 
member of  the AACSB and is pleased to provide advice to help you apply AACSB Learning Standards.
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What Are AACSB Learning Standards?

One of  the criteria for AACSB accreditation is the quality of  the curricula. Although no specific 
courses are required, the AACSB expects a curriculum to include learning experiences in such 
areas as:

•	 Communication Abilities
•	 Ethical Understanding and Reasoning Abilities
•	 Analytic Skills
•	 Use of  Information Technology
•	 Dynamics of  the Global Economy
•	 Multicultural and Diversity Understanding
•	 Reflective Thinking Skills

These seven categories are AACSB Learning Standards. Questions that test skills relevant to these 
standards are tagged with the appropriate standard. For example, a question testing the moral 
questions associated with externalities would receive the Ethical Understanding tag.

How Can I Use These Tags?

Tagged questions help you measure whether students are grasping the course content that aligns 
with AACSB guidelines. In addition, the tagged questions may help to identify potential applications 
of  these skills. This, in turn, may suggest enrichment activities or other educational experiences to 
help students achieve these goals.

Available in MyLab MIS
•	 MIS Video Exercises—videos illustrating MIS concepts, paired with brief  quizzes
•	 MIS Decision Simulations—interactive exercises allowing students to play the role of  a man-

ager and make business decisions
•	 Auto-Graded writing exercises—taken from the end of  chapter
•	 Assisted-Graded writing exercises—taken from the end of  chapter, with a rubric provided
•	 Chapter Warm Ups, Chapter Quizzes—objective-based quizzing to test knowledge
•	 Discussion Questions—taken from the end of  chapter
•	 Dynamic Study Modules—on the go adaptive quizzing, also available on a mobile phone
•	 Learning Catalytics—bring-your-own-device classroom response tools
•	 Enhanced eText—an accessible, mobile-friendly eText
•	 Excel & Access Grader Projects—live in the application auto-graded Grader projects 

provided inside MyLab MIS to support classes covering Office tools

Acknowledgments

First, we wish to thank Earl McKinney, professor of  information systems at Bowling Green 
University and author of  Processes, Systems, and Information, for many hours of  insightful con-
versation about the role of  processes in this MIS course as well as for his deep insights into the 
theory of  information. We also thank David Auer of  Western Washington University for help with 
data communications technology and Jeffrey Proudfoot of  Bentley University for his insights on 
information security.

Many thanks as well to Jeff  Gains of  San Jose State University for helpful feedback about prior 
editions of  this text; Jeff ’s comments have strongly influenced revisions for years. Also, a special 
thanks to Harry Reif  at James Madison University for most insightful observations about ways to 
improve this text.

A01_KROE1767_11_SE_FM.indd   30 30/11/2018   12:05



	 Preface	 xxxi

At Microsoft, we are grateful for the help of  Randy Guthrie, who supports MIS profes-
sors in many ways, including facilitating use of  Microsoft Imagine as well as giving many 
presentations to students. Also, we thank Rob Howard for conversations and consulting about 
SharePoint and SharePoint Designer and Steve Fox for helpful conversations about both Share-
Point and Microsoft Azure. Regarding our SharePoint program, a very special thanks to David 
Auer of  Western Washington University and Laura Atkins of  James Madison University, who 
serve as the community proctors for our SharePoint MIS community site, which enables doz-
ens of  professors and hundreds of  students to learn how to use SharePoint. Our SharePoint 
solution is hosted by NSPI in Atlanta, Georgia. Additionally, we thank Don Nilson, a certified 
scrum master, for essential ideas and guidance on the new material on agile development and 
scrum.

We’d also like to thank all of  the industry professionals that wrote Career Guides for this edition 
including Gabe Chino, Lindsey Tsuya, Marshall Pettit, Kailey Smith, Rebecca Cengiz-Robbs, Christie 
Wruck, Ben Peters, Adam Young, Marianne Olsen, Susan Jones, and Christin Dunlop. We hope their 
real-world advice provides students with insight into the daily lives of  MIS professionals.

Laura Town and Rachael Mann are the development editors on all of  our MIS books, and we 
continue to be grateful for their support, knowledge, expertise, and great attitude through thick 
and thin! The textbook industry is undergoing dramatic changes at this time, and their knowledge, 
guidance, and wisdom on the textbook production process are most appreciated.

We would like to thank those who contributed to the development of  our excellent Instructor 
Resources: Instructor’s Manual, Roberta M. Roth; PowerPoints, Steve Loy; and Test Bank, 
Katie Trotta/ANSR Source. We would also like to express our thanks to the following authors for 
creating a superb set of  resources for our MyLab: Roberta M. Roth, University of  Northern Iowa; 
Robert J. Mills, Utah State University; and John Hupp, Columbus State University.

Pearson Education is a great publishing company, chock-full of  dedicated, talented, and 
creative people. We thank Samantha Lewis and Faraz Ali for taking over production management 
of  a complex set of  texts and doing it so efficiently and willingly. We also thank Susan Hannahs 
and Padma Rekha Madhukannan for managing the production of  the book.

No textbook makes its way into the hands of  students without the active involvement of  a 
dedicated and professional sales force. We thank the Pearson sales team for their tireless efforts. 
Thanks also goes to our former, and now happily retired, editor Bob Horan for his years of  friendship, 
support, and wise counsel. Finally, like so many authors in college publishing, we owe tremendous 
thanks to our current editor, Samantha Lewis. Samantha continues to provide us with the skilled 
guidance necessary to make these texts a great success.

David Kroenke
Randy Boyle

Thanks to Our Reviewers

The following people deserve special recognition for their review work on this and previous editions 
of  the book—for their careful reading, thoughtful and insightful comments, sensitive criticism, and 
willingness to follow up with email conversations, many of  which were lengthy when necessary. 
Their collaboration on this project is truly appreciated.

Dennis Adams, University of  Houston, Main
Heather Adams, University of  Colorado
Hans-Joachim Adler, University of  Texas, Dallas
Mark Alexander, Indiana Wesleyan University
Paul Ambrose, University of  Wisconsin, Whitewater

Craig Anderson, Augustana College
Michelle Ashton, University of  Utah
Laura Atkins, James Madison University
Cynthia Barnes, Lamar University
Reneta Barneva, SUNY Fredonia

A01_KROE1767_11_SE_FM.indd   31 30/11/2018   12:05



xxxii	 Preface

Sharyn Gallagher, University of  Massachusetts, Lowell
Gary Garrison, Belmont University
Beena George, University of  St. Thomas
Biswadip Ghosh, Metropolitan State College of  Denver
Dawn Giannoni, Nova Southeastern University
Ernest Gines, Tarrant County College
Steven Gordon, Babson College
Donald Gray, independent consultant
George Griffin, Regis University
Randy Guthrie, California Polytechnic State University, Pomona
Tom Hankins, Marshall University
Bassam Hasan, University of  Toledo
Richard Herschel, St. Joseph’s University
Vicki Hightower, Elon University
Bogdan Hoanca, University of  Alaska Anchorage
Richard Holowczak, Baruch College
Walter Horn, Webster University
Dennis Howard, University of  Alaska Anchorage
James Hu, Santa Clara University
Adam Huarng, California State University, Los Angeles
John Hupp, Columbus State University
Brent Hussin, University of  Wisconsin
Mark Hwang, Central Michigan University
James Isaak, Southern New Hampshire University
Wade Jackson, University of  Memphis
Thaddeus Janicki, Mount Olive College
Chuck Johnston, Midwestern State University
Susan Jones, Utah State University
Iris Junglas, University of  Houston, Main
George Kelley, Erie Community College-City Campus
Richard Kesner, Northeastern University
Jadon Klopson, United States Coast Guard Academy
Brian Kovar, Kansas State University
Andreas Knoefels, Santa Clara University
Chetan Kumar, California State University, San Marcos
Subodha Kumar, University of  Washington
Stephen Kwan, San Jose State University
Jackie Lamoureux, Central New Mexico Community College
Yvonne Lederer-Antonucci, Widener University
Joo Eng Lee-Partridge, Central Connecticut State University
Diane Lending, James Madison University
David Lewis, University of  Massachusetts, Lowell
Keith Lindsey, Trinity University
Stephen Loy, Eastern Kentucky University
Steven Lunce, Midwestern State University
Efrem Mallach, University of  Massachusetts
Purnendu Mandal, Marshall University
Ronald Mashburn, West Texas A&M University
Richard Mathieu, James Madison University
Sathasivam Mathiyalakan, University of  Massachusetts, Boston
Dan Matthews, Trine University
Ron McFarland, Western New Mexico University

Michael Bartolacci, Penn State Lehigh Valley
Ozden Bayazit, Central Washington University
Jack Becker, University of  North Texas
Paula Bell, Lock Haven University
Kristi Berg, Minot State University
Doug Bickerstaff, Eastern Washington University
Hossein Bidgoli, California State University, Bakersfield
James Borden, Villanova University
Mari Buche, Michigan Technological University
Sheryl Bulloch, Columbia Southern University
Thomas Case, Georgia Southern University
Thomas Cavaiani, Boise State University
Vera Cervantez, Collin County Community College
Siew Chan, University of  Massachusetts, Boston
Andrea Chandler, independent consultant
Joey Cho, Utah State University
Jimmy Clark, Austin Community College
Tricia Clark, Penn State University, Capital Campus
Carlos Colon, Indiana University Bloomington
Daniel Connolly, University of  Denver
Jeff  Corcoran, Lasell College
Jami Cotler, Siena University
Stephen Crandell, Myers University
Michael Cummins, Georgia Institute of  Technology
Mel Damodaran, University of  Houston, Victoria
Charles Davis, University of  St. Thomas
Roy Dejoie, Purdue University
Charles DeSassure, Tarrant County College
Carol DesJardins, St. Claire Community College
Dawna Dewire, Babson College
Michael Doherty, Marian College of  Fond du Lac
Mike Doherty, University of  Wyoming
Richard Dowell, The Citadel
Chuck Downing, University of  Northern Illinois
Dave Dulany, Aurora University
Charlene Dykman, University of  St. Thomas
William Eddins, York College
Lauren Eder, Rider University
Kevin Elder, Georgia Southern Statesboro
Kevin Lee Elder, Georgia Southern University
Sean Eom, Southeast Missouri State University
Patrick Fan, Virginia Polytechnic Institute and State University
Badie Farah, Eastern Michigan University
M. Farkas, Fairfield University
Lawrence Feidelman, Florida Atlantic University
Daniel Fischmar, Westminster College
Robert W. Folden, Texas A&M University
Charles Bryan Foltz, University of  Tennessee at Martin
Jonathan Frank, Suffolk University
Jonathan Frankel, University of  Massachusetts, Boston Harbor
Linda Fried, University of  Colorado, Denver
William H. Friedman, University of  Central Arkansas

A01_KROE1767_11_SE_FM.indd   32 30/11/2018   12:05



	 Preface	 xxxiii

Tom Seymour, Minot State University
Sherri Shade, Kennesaw State University
Ganesan Shankar, Boston University
Emily Shepard, Central Carolina Community College
Lakisha Simmons, Belmont University
David Smith, Cameron University
Glenn Smith, James Madison University
Stephen Solosky, Nassau Community College
Howard Sparks, University of  Alaska Fairbanks
George Strouse, York College
Gladys Swindler, Fort Hays State University
Arta Szathmary, Bucks County Community College
Robert Szymanski, University of  South Carolina
Albert Tay, Idaho State University
Winston Tellis, Fairfield University
Asela Thomason, California State University, Long Beach
Lou Thompson, University of  Texas, Dallas
Anthony Townsend, Iowa State University
Goran Trajkovski, Western Governors University
Kim Troboy, Arkansas Technical University
Jonathan Trower, Baylor University
Ronald Trugman, Cañada College
Nancy Tsai, California State University, Sacramento
Betty Tucker, Weber State University
William Tucker, Austin Community College
David VanOver, Sam Houston State University
Therese Viscelli, Georgia State University
William Wagner, Villanova University
Rick Weible, Marshall University
Melody White, University of  North Texas
Robert Wilson, California State University, San Bernardino
Elaine Winston, Hofstra University
Joe Wood, Webster University
Michael Workman, Florida Institute of  Technology
Kathie Wright, Salisbury University
James Yao, Montclair State University
Don Yates, Louisiana State University

Patricia McQuaid, California Polytechnic State University, 
San Luis Obispo

Stephanie Miserlis, Hellenic College
Wai Mok, University of  Alabama in Huntsville
Janette Moody, The Citadel
Ata Nahouraii, Indiana University of  Pennsylvania
Adriene Nawrocki, John F. Kennedy University
Anne Nelson, Nova Southeastern University
Irina Neuman, McKendree College
Donald Norris, Southern New Hampshire University
Margaret O’Hara, East Carolina University
Ravi Patnayakuni, University of  Alabama, Huntsville
Ravi Paul, East Carolina University
Lowell Peck, Central Connecticut State University
Richard Peschke, Minnesota State University, Mankato
Doncho Petkov, Eastern Connecticut State University
Olga Petkova, Central Connecticut State University
Leonard Presby, William Paterson University of  New Jersey
Terry Province, North Central Texas College
Uzma Raja, University of  Alabama
Adriane Randolph, Kennesaw State University
Harry Reif, James Madison University
Karl Reimers, Mount Olive College
Wes Rhea, Kennesaw State University
Frances Roebuck, Wilson Technical Community College
Richard Roncone, United States Coast Guard Academy
Roberta Roth, University of  Northern Iowa
Cynthia Ruppel, Nova Southeastern University
Bruce Russell, Northeastern University
Ramesh Sankaranarayanan, University of  Connecticut
Eric Santanen, Bucknell University
Atul Saxena, Mercer University
Charles Saxon, Eastern Michigan University
David Scanlan, California State University, Sacramento
Herb Schuette, Elon University
Ken Sears, University of  Texas, Arlington
Robert Seidman, Southern New Hampshire University

ENDNOTES

	 1.	 Wayne Cunningham, “Intel Finds Seven Trillion Reasons to Build 
Self-Driving Cars,” CNET, June 1, 2017, accessed June 23, 2018, 
www.cnet.com/roadshow/news/intel-finds-seven-trillion-reasons-to- 
build-self-driving-cars.

	 2.	 SCDigest Editorial Staff, “Supply Chain News: The Future of  Distribu-
tion Automation, It Seems, Is Here Right Now,” SupplyChainDigest.com, 
June 20, 2018, accessed June 23, 2018, www.scdigest.com/ontarget/ 
18-06-20-2.php?cid=14351.

	 3.	 Risk Based Security, “Data Breach QuickView Report Year End 2017,” 
January 2017, RiskedBasedSecurity.com, accessed June 16, 2018, 
www.rpsins.com/media/2884/mc_0000634a-yearendreport.pdf.

	 4.	 Olivia Krauth, “The 10 Tech Companies That Have Invested the Most 
Money in AI,” Tech Republic, January 12, 2018 accessed June 23, 2018,  

www.techrepublic.com/article/the-10-tech-companies-that-have-invested- 
the-most-money-in-ai.

	 5.	 Robert B. Reich, The Work of  Nations (New York: Alfred A. Knopf, 
1991), p. 229.

	 6.	 Some instructors take the next step and replace their lectures with 
their own recorded PowerPoints, in what is coming to be known as 
flipping the classroom. The So What? features, guides, collaboration 
exercises, and case studies in this text support that approach if  you 
choose it. See the article titled “How the Flipped Classroom Is Radically 
Transforming Learning” on www.thedailyriff.com for more about this 
technique.

	 7.	 Marilla Svinicki, Learning and Motivation in the Postsecondary Classroom 
(New York: Anker Publishing), 2004.

A01_KROE1767_11_SE_FM.indd   33 30/11/2018   12:05

http://riskedbasedsecurity.com/
http://www.cnet.com/roadshow/news/intel%E2%80%90finds%E2%80%90seven%E2%80%90trillion%E2%80%90reasons%E2%80%90to%E2%80%90build%E2%80%90self%E2%80%90driving%E2%80%90cars
http://www.cnet.com/roadshow/news/intel%E2%80%90finds%E2%80%90seven%E2%80%90trillion%E2%80%90reasons%E2%80%90to%E2%80%90build%E2%80%90self%E2%80%90driving%E2%80%90cars
http://supplychaindigest.com/
http://www.scdigest.com/ontarget/18%E2%80%9006%E2%80%9020%E2%80%902.php?cid=14351
http://www.scdigest.com/ontarget/18%E2%80%9006%E2%80%9020%E2%80%902.php?cid=14351
http://www.rpsins.com/media/2884/mc_0000634a%E2%80%90yearendreport.pdf
http://www.techrepublic.com/article/the%E2%80%9010%E2%80%90tech%E2%80%90companies%E2%80%90that%E2%80%90have%E2%80%90invested%E2%80%90the%E2%80%90most%E2%80%90money%E2%80%90in%E2%80%90ai
http://www.techrepublic.com/article/the%E2%80%9010%E2%80%90tech%E2%80%90companies%E2%80%90that%E2%80%90have%E2%80%90invested%E2%80%90the%E2%80%90most%E2%80%90money%E2%80%90in%E2%80%90ai
http://www.thedailyriff.com/


ABOUT THE AUTHORS

David Kroenke has many years of  teaching experience at Colorado State University, Seattle 
University, and the University of  Washington. He has led dozens of  seminars for college professors 
on the teaching of  information systems and technology; in 1991, the International Association 
of  Information Systems named him Computer Educator of  the Year. In 2009, David was named 
Educator of  the Year by the Association of  Information Technology Professionals-Education Special 
Interest Group (AITP-EDSIG).

David worked for the U.S. Air Force and Boeing Computer Services. He was a principal in the 
startup of  three companies, serving as the vice president of  product marketing and development 
for the Microrim Corporation and as chief  of  database technologies for Wall Data, Inc. He is the 
father of  the semantic object data model. David’s consulting clients have included IBM, Microsoft, 
and Computer Sciences Corporations, as well as numerous smaller companies. Recently, David has 
focused on using information systems for teaching collaboration and teamwork.

His text Database Processing was first published in 1977 and is now in its 15th edition. He 
has authored and coauthored many other textbooks, including Database Concepts, 8th ed. (2017), 
Experiencing MIS, 8th ed. (2018), SharePoint for Students (2012), Office 365 in Business (2012), and 
Processes, Systems, and Information: An Introduction to MIS, 3rd ed. (2018).

Randall J. Boyle received his Ph.D. in Management Information Systems from Florida State 
University in 2003. He also has a master’s degree in Public Administration and a B.S. in Finance. 
He has received university teaching awards at Longwood University, the University of  Utah, and the 
University of  Alabama in Huntsville. He has taught a wide variety of  classes, including Introduction 
to MIS, Cyber Security, Networking & Servers, System Analysis and Design, Telecommunications, 
Advanced Cyber Security, Decision Support Systems, and Web Servers.

His research areas include deception detection in computer-mediated environments, secure 
information systems, the effects of  IT on cognitive biases, the effects of  IT on knowledge workers, 
and e-commerce. He has published in several academic journals and has authored several 
textbooks, including Experiencing MIS, 8th ed., Corporate Computer and Network Security, 4th ed., 
Applied Information Security, 2nd ed., and Applied Networking Labs, 2nd ed.

To C.J., Carter, and Charlotte
—David Kroenke

To Courtney, Noah, Fiona, Layla, and Henry
—Randy Boyle

xxxiv	

A01_KROE1767_11_SE_FM.indd   34 30/11/2018   12:05



1

PART

eHermes is a 5-year-old, privately owned company that provides mobile 
shopping experiences using self-driving vehicles. Essentially, it’s eBay on wheels 
that brings a mobile storefront right to your door. eHermes acts as a local classified 
broker that sells both used and new items. Its mobile storefronts pick up items 
customers want to sell and drop off items customers want to buy. Each of eHermes’ 
mobile storefronts, which look like futuristic transparent shipping containers, can hold 
hundreds of different items.

eHermes mobile storefronts allow customers to physically inspect hundreds of similar 
items without having to meet sellers in person. Customers love this feature, and they 
often end up buying several items when the storefront stops in front of their house. 
eHermes charges a fee to put items up for sale for a set amount of time and receives 
a commission on each item purchased. The company also makes a moderate amount 
of ad revenue from its Web site and mobile app.

eHermes’ CEO and cofounder is Jessica Ramma, a former VP at a midsized venture 
capital (VC) firm in California. Jessica got her MBA from the University of Chicago and 
immediately went to work analyzing high-tech startups for the VC firm. She quickly 

rose within the firm and made vice president 
in 8 years. Along the way, she developed a 
large network of highly skilled engineers and 
angel investors.

While investigating a startup, she met Victor 
Vazquez. At the time, Victor was managing 
a small artificial intelligence startup that was 
working on a groundbreaking vision system. 
Victor was charming, intelligent, and wealthy 
and had already run several successful 
startups. He had the uncanny ability to 
know which companies were going to be 
successful, and he could effectively work 
with the founders to grow their companies 
quickly.

Why MIS?
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Jessica asked Victor about the practical applications of his 
company’s vision system, and he kept coming back to its 
potential use in self-driving vehicles. Victor explained that 
self-driving vehicles can see better than human drivers and 
can react much more quickly if something goes wrong. The 
conversation then shifted to a broader discussion of the 
impact of self-driving vehicles. Jessica was convinced of the 
inevitability of widespread self-driving vehicle adoption and 
wondered how this might affect existing business models. In 
fact, a friend of hers, Kamala Patel, had developed some of the 
first inter-vehicle protocols used to send information between 
vehicles. Kamala was passionate about automation and 
believed self-driving vehicles would affect nearly every industry. 

Jessica asked Victor if he would have lunch with her and Kamala the following week. 
She had an idea.

At the lunch, Jessica pitched Victor and Kamala on the eHermes idea, and the 
company was born a few months later. Fast forward 5 years. eHermes now has 
several dozen mobile storefronts with revenues of about $8 million per year. As 
the CEO, Jessica wants to grow the company more quickly by providing mobile 
storefronts to traditional companies like Walmart and local grocery stores as well as 
e-commerce retailers like Amazon. Victor is worried that the company is not ready. 
It’s been a bumpy ride just to get the existing mobile storefronts working correctly.

Designing, building, and testing the storefronts have been expensive and, at times, 
frustrating. Creating the inventory tracking system was more complicated than 
initially thought. The routing, coordination, and optimization of the storefronts have 
been a nightmare, too. Inefficient routes increase fuel consumption, which has a big 
impact on the company’s bottom line. And then there’s the hugely expensive systems 
development project that’s currently under way to automate the collection, storage, 
and analysis of storefront data. Currently, everything is recorded manually by sales 
associates who ride inside each storefront. Any new inventory is brought back to the 
warehouse, where it’s photographed and entered into the online system.

Victor feels like they should wait to expand the business. The company doesn’t 
have the money or the people to start a major expansion like the one Jessica is 
thinking about. But customers love buying from eHermes, and sales projections look 
promising. The company has gotten a lot of positive press lately, and investors are 
more than willing to throw money into the company.

Jessica also mentioned that they should explore the possibility of using some type 
of artificial intelligence (AI) or machine learning to increase the efficiency of the fleet. 
Coordinating all of the sales stops, inventory pickups, mobile storefront stocking, 
travel routes, charging and fueling times, and maintenance schedules is incredibly 
complex. The current system is working OK, but it’s not optimal. And it’s hurting 
eHermes financially. The company needs a fully integrated solution.

2	 PART 1  Why MIS?

Source: Andrey Suslov/Shutterstock
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“Fired? You’re firing me?”
“Well, fired is a harsh word, but . . . well, eHermes has no further need of 

your services.”
“But, Victor, I don’t get it. I really don’t. I worked hard, and I did everything 

you told me to do.”
“Amanda, that’s just it. You did everything I told you to do.”
“I put in so many hours. How could you fire me?”
“Your job was to find ways to reduce our costs using AI or machine learning.”
“Right! And I did that.”
“No, you didn’t. You followed up on ideas that I gave you. But we don’t need 

someone who can follow up on my plans. We need someone who can figure out 
what we need to do, create her own plans, and bring them back to me . . . and 
others.”

“How could you expect me to do that? I’ve only been here 6 months!”
“It’s called teamwork. Sure, you’re just learning our business, but I made 

sure all of our senior staff would be available to you . . .”
“I didn’t want to bother them.”

The Importance  
of MIS

1CHAPTER 

3

MyLab MIS
Using Your Knowledge 
Questions 1-1, 1-2, 1-3
Essay Questions 1-15, 1-16
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“Well, you succeeded. I asked Kamala what she thought of the plans you’re working 
on. ‘Who’s Amanda?’ she asked.”

“But doesn’t she work down at the warehouse hub?”
“Right. She’s in charge of operations . . . and it would seem to be worth talking to her.”
“I’ll go do that!”
“Amanda, do you see what just happened? I gave you an idea, and you said you’d 

do it. That’s not what I need. I need you to find solutions on your own.”
“I worked really hard. I put in a lot of hours. I’ve got all these reports written.”
“Has anyone seen them?”
“I talked to you about some of them. But I was waiting until I was satisfied with 

them.”
“Right. That’s not how we do things here. We develop ideas and then kick them 

around with each other. Nobody has all the smarts. Our plans get better when we 
comment and rework them . . . I think I told you that.”

“Maybe you did. But I’m just not comfortable with that.”
“Well, it’s a key skill here.”
“I know I can do this job.”
“Amanda, you’ve been here almost 6 months; you have a degree in business and 

information systems. Several weeks ago, I asked you for your first idea for a process 
that would identify which AIs or machine learning processes could be used to reduce 
costs and increase efficiency. Do you remember what you said?”

“Yes, I wasn’t sure how to proceed. I didn’t want 
to just throw something out that might not work.”

“But how would you find out if it would work?”
“I don’t want to waste money . . . ”
“No, you don’t. So, when you didn’t get very far 

with that task, I backed up and asked you to send 
me a list of companies that are currently using AIs 
and machine learning. I wanted to know what types 
of problems they’re solving, the magnitude of effi-
ciency gains they’re realizing, how long it took to 
implement these systems, and a basic description 
of how they might be used in our company. Not 
details, just an overview.”
“Yes, I sent you those lists and descriptions.”

“Amanda, they made no sense. Your lists included companies that use AI vision 
systems and natural language processing systems; and your description of how AI 
could be used at eHermes was focused on robotics.”

“I know they can be used for planning and optimization too, I just didn’t include it 
in the material I sent you. But I’ll try again!”

“But today, they’re 
not enough.”

Q1-1	 Why is Introduction to MIS the most important class in the business 
school?

Q1-2	 How will MIS affect me?

Q1-3	 What is MIS?

Q1-4	 How can you use the five-component model?

Q1-5	 What is information?

Q1-6	 What are necessary data characteristics?

Q1-7	 2029?

Study
QUESTIONS

Source: Haiyin Wang/Alamy Stock Photo

M01B_KROE1767_11_SE_C01.indd   4 30/11/2018   20:19



	 Q1-1  Why Is Introduction to MIS the Most Important Class in the Business School?	 5

“Well, I appreciate that attitude, but we’re a small company, really still a startup 
in many ways. Everyone needs to pull more than their own weight here. Maybe if we 
were a bigger company, I’d be able to find for a spot for you, see if we could bring you 
along. But we can’t afford to do that now.”

“What about my references?”
“I’ll be happy to tell anyone that you’re reliable, that you work 40 to 45 hours a 

week, and that you’re honest and have integrity.”
“Those are important!”
“Yes, they are. But today, they’re not enough.”

Chapter
PREVIEW

“But today, they’re not enough.”
Do you find that statement sobering? And if hard work isn’t enough, what is? We’ll 

begin this book by discussing the key skills that Amanda (and you) need and explaining  
why this course is the single best course in the business school for teaching you 
those key skills.

You may find that last statement surprising. If you are like most students, you have 
no clear idea of what your MIS class will be about. If someone were to ask you, “What 
do you study in that class?” you might respond that the class has something to do 
with computers and maybe computer programming. Beyond that, you might be hard-
pressed to say more. You might add, “Well, it has something to do with computers in 
business,” or maybe, “We are going to learn to solve business problems with comput-
ers using spreadsheets and other programs.” So, how could this course be the most 
important one in the business school?

We begin with that question. After you understand how important this class will 
be to your career, we will discuss fundamental concepts. We’ll wrap up with some 
practice on one of the key skills you need to learn.

Why Is Introduction to MIS the Most Important 
Class in the Business School?

Introduction to MIS is the most important class in the business school. This wasn’t always the case. 
A couple decades ago, majoring in “computers” was considered a nerdy thing to do. But things have 
changed—a lot. Now the hottest jobs are found in tech companies. People brag about working for 
tech startups. Apple Inc. is the largest corporation in the world with a market cap of  $919B. The 
largest IPO offering in history ($25B) came from the online e-commerce giant Alibaba (Alibaba 
Holdings Group) in 2014.

But why? Why has information technology changed from a minor corporate support function 
to a primary driver of  corporate profitability? Why are tech jobs some of  the highest paid? Why is 
working for a tech company considered über cool?

The answer has to do with the way technology is fundamentally changing business.

The Digital Revolution

You’ve probably heard that we live in the Information Age, or a period in history where the pro-
duction, distribution, and control of  information is the primary driver of  the economy. The Infor-
mation Age started in the 1970s with the Digital Revolution, or the conversion from mechanical 

Q1-1
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and analog devices to digital devices. This shift to digital devices meant monumental changes for 
companies, individuals, and our society as a whole.

The problem was, people couldn’t really understand how, or even why, this shift was going to 
affect them. Much like people today, they based their future projections on past events. They knew 
factories, bureaucracies, mass production, and operational efficiency. But this knowledge didn’t 
prepare them for the changes that were coming.

The Digital Revolution didn’t just mean that new “digital” equipment was replacing old 
mechanical, or analog, equipment. These new digital devices could now be connected to other 
digital devices and share data among themselves. They could also work faster as processor speed 
increased. This was groundbreaking. In 1972, computer scientist Gordon Bell recognized that these 
digital devices would change the world as they evolved and became widely used. He formulated 
Bell’s Law, which states that “a new computer class forms roughly each decade establishing a new 
industry.”1 In other words, digital devices will evolve so quickly that they will enable new platforms, 
programming environments, industries, networks, and information systems every 10 years.

And it has happened just as Bell predicted. About every 10 years since 1970, entirely new 
classes of  digital devices have emerged. They have created entirely new industries, companies, and 
platforms. In the 1980s, we saw the rise of  the personal computer (PC) and small local networks. 
In the 1990s, we saw the rise of  the Internet and widespread adoption of  cellular phones. In the 
2000s, we saw a push toward making all “things” network-enabled. Social networking and cloud-
based services really took off, creating a flurry of  new companies. In the 2010s, so far, we’ve seen 
huge advances in artificial intelligence, 3D printing, digital reality devices (e.g., Microsoft Hololens), 
self-driving vehicles, and cryptocurrencies.

The evolution of  digital technology has fundamentally altered businesses and become a pri-
mary driver of  corporate profitability. And it will probably continue to do so for at least the next 
few decades. The key to understanding how businesses will be affected by this digital evolution is 
understanding the forces pushing the evolution of  these new digital devices.

Evolving Capabilities

To understand the fundamental forces pushing the evolution of  digital devices, let’s imagine your 
body is evolving at the same rate as digital devices. Suppose you can run 8 miles per hour today. 
That’s about average. Now suppose, hypothetically, that your body is changing so quickly that you 
can run twice as fast every 18 months. In 18 months, you’d be able to run 16 mph. In another 18 
months, you’d be at 32 mph. Then 64, 128, 256, and 512. Then, after 10 1/2 years of  growth, 
you’d be running 1,024 mph—on foot! How would this change your life?

Well, you’d certainly give up your car. It would be much too slow. Air travel would also prob-
ably be a thing of  the past. You could start a very profitable package delivery business and quickly 
corner the market. You could live outside of  the city because your commute would be shorter. You’d 
also need new clothes and some really tough shoes! And this is the key point—not only would you 
change, but what you do and how you do it would also change. This is Bell’s Law. This same thing 
is happening to digital devices.

This example may seem silly at first, but it helps you understand how exponential change 
is affecting digital devices. Processing power, interconnectivity of  devices, storage capacity, and 
bandwidth are all increasing extremely rapidly—so rapidly that it’s changing how these devices 
are used. Let’s explore some of  these forces by looking at the laws that describe them.

Moore’s Law

In 1965, Gordon Moore, cofounder of  Intel Corporation, stated that because of  technology improve-
ments in electronic chip design and manufacturing, “The number of  transistors per square inch on 
an integrated chip doubles every 18 months.” This became known as Moore’s Law. His statement 
has been commonly misunderstood to be “The speed of  a computer doubles every 18 months,” 
which is incorrect but captures the sense of  his principle.
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Because of  Moore’s Law, the ratio of  price to performance of  computer processors has fallen 
dramatically. In 1996, when the Internet was really starting to take off, a standard CPU cost about 
$110 per million transistors. By 2018 that price had fallen to $0.02 per million transistors.2 See 
Figure 1-1. Increasing processing power has had a greater impact on the global economy in the 
past 30 years than any other single factor. It has enabled new devices, applications, companies, and 
platforms. In fact, most tech companies would not exist today if  processing power hadn’t increased 
exponentially.

As a future business professional, however, you needn’t care how fast of  a computer your com-
pany can buy for $1,000. That’s not the point. The point is, because of  Moore’s Law, the cost of  
data processing is approaching zero. Current applications like new drug development, artificial 
intelligence, and molecular modeling require massive amounts of  processing power. Innovations 
in these areas are being held back because the cost of  buying sufficient processing power is so high. 
But the good news is that the cost of  processing is dropping—rapidly.

Metcalfe’s Law

Another fundamental force that is changing digital devices is Metcalfe’s Law, named after Robert 
Metcalfe, the inventor of  Ethernet. Metcalfe’s Law states that the value of  a network is equal to 
the square of  the number of  users connected to it. In other words, as more digital devices are con-
nected together, the value of  that network will increase.3 See Figure 1-2. Metcalfe’s Law can be 
clearly seen in the dramatic rise of  the Internet in the 1990s. As more users gained access to the 
Internet, it became more valuable. The dot-com boom ushered in tech giants like Google, Amazon, 
and eBay. None of  these companies would have existed without large numbers of  users connected 
to the Internet.

Metcalfe’s Law isn’t lost on tech companies, either. Google’s Project Loon is a major effort 
to bring Internet access to everyone on the planet using a network of  inflated balloons floating 
around the world. One of  the primary metrics for social media companies is the number of  monthly 
active users (MAU) using their social network. The more people they can get in their network, the 
more their company will be worth. And look at the network effects of  using products like Microsoft 
Word. Why do you pay for Microsoft Word when you could use a free word processor like LibreOffice 
Writer? You pay for Microsoft Word because everyone else uses it.
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Other Forces Pushing Digital Change

And it’s not just the number of  users on the network that’s changing the way we use digital 
devices—it’s the speed of  the network. Nielsen’s Law, named after Jakob Nielsen, says that net-
work connection speeds for high-end users will increase by 50 percent per year. As networks become 
faster, new companies, new products, and new platforms will emerge.

YouTube, for example, started in February 2005 when there wasn’t a lot of  video shared over 
the Internet. But average Internet speeds were increasing to the point where a typical Internet con-
nection could handle a stream of  YouTube videos. By November 2006, the company was bought 
by Google for $1.65B. If  you’re counting, that’s less than 2 years to create a billion-dollar company. 
Network speed matters. The question is, why didn’t Google, Microsoft, IBM, or Apple think of  video 
sharing before the YouTube founders?

There are other forces changing digital devices beyond Nielsen’s Law, Metcalfe’s Law, and Moore’s 
Law. See Figure 1-3. Kryder’s Law, named after Mark Kryder, the former chief  technology officer of  
Seagate Corp., says that the storage density on magnetic disks is increasing at an exponential rate. 
See Figure 1-4. Digital storage is so important that it’s typically the first question you ask when you 
buy a new computer, smartphone, or tablet. There’s also power consumption, image resolution, and 
interconnectivity between devices, all of  which are changing, too. And this isn’t a complete list.

This Is the Most Important Class in the School of Business

This takes us back to our original statement that Introduction to MIS is the most important class 
you will take in the school of  business. Why? Because this class will show you how technology is 
fundamentally changing businesses. You’ll learn why executives are constantly trying to find ways 

FIGURE 1-2
Increasing Value of Networks Number of Network Nodes

Value of
Network 

2 3 4 5 6

Law Meaning Implications

Moore’s Law The number of transistors per square
inch on an integrated chip doubles
every 18 months.  

Computers are getting exponentially faster.
The cost of data processing is approaching zero. 

Metcalfe’s Law The value of a network is equal to the
square of the number of users
connected to it.  

More digital devices are connected together.
The value of digital and social networks is increasing
exponentially.  

Nielsen’s Law Network connection speeds for high-
end users will increase by 50 percent per
year.  

Network speed is increasing. Higher speeds enable
new products, platforms, and companies.

Kryder’s Law The storage density on magnetic disks
is increasing at an exponential rate. 

Storage capacity is increasing exponentially.
The cost of storing data is approaching zero.

FIGURE 1-3
Fundamental Forces  
Changing Technology
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to use new technology to create a sustainable competitive advantage. This leads us to the first reason 
Introduction to MIS is the most important course in the business school today:

Future business professionals need to be able to assess, evaluate, 
and apply emerging information technology to business.

How Will MIS Affect Me?

Technological change is accelerating. So what? How is this going to affect you? You may think that 
the evolution of  technology is just great. You can hardly wait for the next iGadget to come out.

But pause for a second and imagine you graduated from college in 2004 and went to work 
for one of  the largest and most successful home entertainment companies in the United States—
Blockbuster LLC. In 2004, Blockbuster had 60,000 employees and 9,000-plus stores with $5.9B 
in annual revenues. Everything looked peachy. Fast-forward 6 years to 2010 and Blockbuster was 
bankrupt! Why? Because streaming a video over the Internet is easier than driving to a store. High-
speed Internet connections made it all possible.

The point is that after graduation you too may choose to go to work for a large, successful, well-
branded company. And 6 years down the road, it could be bankrupt because technology changed 
and it didn’t.

How Can I Attain Job Security?

Many years ago, I had a wise and experienced mentor. One day I asked him about job security, and 
he told me that the only job security that exists is “a marketable skill and the courage to use it.” He 
continued, “There is no security in our company, there is no security in any government program, 
there is no security in your investments, and there is no security in Social Security.” Alas, how right 
he turned out to be.

So, what is a marketable skill? It used to be that one could name particular skills, such as com-
puter programming, tax accounting, or marketing. But today, because of  Moore’s Law, Metcalfe’s 
Law, and Kryder’s Law, the cost of  data processing, storage, and communications is essentially zero. 
Any routine skill can and will be outsourced to the lowest bidder. And if  you live in the United States, 
Canada, Australia, Europe, or another advanced economy, the lowest bidder is unlikely to be you.

Numerous organizations and experts have studied the question of  what skills will be market-
able during your career. Consider two of  them. First, the RAND Corporation, a think tank located 
in Santa Monica, California, has published innovative and groundbreaking ideas for more than  

Q1-2
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