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THE TECHNOLOGY PLUG-INS

The overall goal of the Technology Plug-Ins is to provide additional information not covered in the text such as personal pro-
ductivity using information technology, problem solving using Excel, and decision making using Access. These plug-ins also
offer an all-in-one text to faculty, avoiding their having to purchase an extra book to support Microsoft Office. These plug-ins
offer integration with the core chapters and provide critical knowledge using essential business applications such as Microsoft
Excel and Microsoft Access with hands-on tutorials for comprehension and mastery.

Glug-ln Description \

T1. Personal Productivity This plug-in covers a number of things to do to keep a personal computer running effectively and efficiently.
Using IT The topics covered in this plug-in are:

Creating strong passwords.

Performing good file management.

Implementing effective backup and recovery strategies.

Using Zip files.

Writing professional emails.

Stopping spam.

Preventing phishing.

Detecting spyware.

Threads to instant messaging.

Increasing PC performance.

Using antivirus software.

Installing a personal firewall.

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 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 This plug-in provides a comprehensive tutorial on how to use a variety of Microsoft Excel functions and fea-
Excel tures for problem solving. The areas covered in this plug-in are:

Lists

Conditional formatting

AutoFilter

Subtotals

PivotTables

T4. Decision Making Using This plug-in examines a few of the advanced business analysis tools used in Microsoft Excel that have the
Excel capability to identify patterns, trends, and rules, and create “what-if” models. The five topics covered in this
plug-in are:
m |F
Lookup
Goal Seek
Solver
Scenario Manager J
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Glug-ln

T5. Designing Database
Applications

Description \

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 topics covered in this plug-in are:

® Entities and data relationships.

® Documenting logical data relationships.

B 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 topics covered in this plug-in are:

m Create a new database file.

m (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 topics in this plug-in are:

m Create simple queries using the simple query wizard.

m (Create advanced queries using calculated fields.

®m Format results displayed in calculated fields.

T8. Decision Making Using
Access

N

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 topics in this plug-in are:

® Creating, modifying, and running forms.

®m Creating, modifying, and running reports. j

xii * The Technology Plug-Ins




PREFACE

Unlike any other MIS text, Business Driven Technology, 10e, discusses various business initiatives
first and how technology supports those initiatives second. The premise for this unique approach
is that business initiatives should drive technology choices. Every discussion in the text first
addresses the business needs and then addresses the technology that supports those needs.

Business Driven Technology offers you the flexibility to customize courses according to your
needs and the needs of your students by covering only essential concepts and topics in the five
core units, while providing additional in-depth coverage in the business and technology plug-ins.

Business Driven Technology contains 18 chapters (organized into five units), 10 business plug-
ins, and 11 technology plug-ins offering you the ultimate flexibility in tailoring content to the
exact needs of your MIS course. The unique construction of this text allows you to cover essen-
tial concepts and topics in the five core units while providing you with the ability to customize a
course and explore certain topics in greater detail with the business and technology plug-ins.

Plug-ins are fully developed modules of text that include student learning outcomes, case
studies, business vignettes, and end-of-chapter material such as key terms, individual and group
questions and projects, and case study exercises.

We realize that instructors today require the ability to cover a blended mix of topics in their
courses. Whereas some instructors like to focus on networks and infrastructure throughout
their course, others choose to focus on ethics and security. Business Driven Technology was
developed to easily adapt to your needs. Each chapter and plug-in is independent so you can:

m Cover any or all of the chapters as they suit your purpose.

m  Cover any or all of the business plug-ins as they suit your purpose.

= Cover any or all of the technology plug-ins as they suit your purpose.
m Cover the plug-ins in any order you wish.

LESS MANAGING. MORE TEACHING. GREATER LEARNING.

McGraw Hill Connect MIS is an online assignment and assessment solu-
tion that connects students with the tools and resources they’ll need to
achieve success.

McGraw Hill Connect MIS helps prepare students for their future by
enabling faster learning, more efficient studying, and higher retention of
knowledge.

MCGRAW HILL CONNECT MIS FEATURES

Connect MIS offers a number of powerful tools and features to make managing assignments
easier, so faculty can spend more time teaching. With Connect MIS, students can engage with
their coursework anytime and anywhere, making the learning process more accessible and
efficient. Connect MIS offers you the features described next.

Simple Assignment Management
With Connect MIS, creating assignments is easier than ever, so you can spend more time teach-
ing and less time managing. The assignment management function enables you to:

= Create and deliver assignments easily with selectable interactive exercises, scenario-based
questions, and test bank items.

Preface * xiii
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= Streamline lesson planning, student progress reporting, and assignment grading to make
classroom management more efficient than ever.

= Go paperless with the eBook and online submission and grading of student assignments.

Smart Grading

When it comes to studying, time is precious. Connect MIS helps students learn more efficiently
by providing feedback and practice material when they need it, where they need it. When it
comes to teaching, your time also is precious. The grading function enables you to:

= Have assignments scored automatically, giving students immediate feedback on their work
and side-by-side comparisons with correct answers.

m  Access and review each response; manually change grades or leave comments for students
to review.

m Reinforce classroom concepts with practice tests and instant quizzes.

Instructor Library

The Connect MIS Instructor Library is your repository for additional resources to improve
student engagement in and out of class. You can select and use any asset that enhances your
lecture. The Connect MIS Instructor Library includes:

= [nstructor’s Manual with
= Classroom openers and exercises for each chapter.
m  Case discussion points and solutions.
= Answers to all chapter questions and cases.
= PowerPoint Presentations with detailed lecture notes.
= Solution files to all Apply Your Knowledge problems.

Student Study Center

m The Connect MIS Student Study Center is the place for students to access additional data
files, student versions of the PowerPoint slides, and more.

Student Progress Tracking

Connect MIS keeps instructors informed about how each student, section, and class is perform-
ing, allowing for more productive use of lecture and office hours. The progress-tracking func-
tion enables you to:

= View scored work immediately and track individual or group performance with assignment
and grade reports.

®m  Access an instant view of student or class performance relative to learning objectives.
= Collect data and generate reports required by many accreditation organizations, such as AACSB.

Lecture Capture

Increase the attention paid to lecture discussion by decreasing the attention paid to note taking.
For an additional charge Lecture Capture offers new ways for students to focus on the in-class
discussion, knowing they can revisit important topics later. Lecture Capture enables you to:

® Record and distribute your lecture with a click of a button.

= Record and index PowerPoint presentations and anything shown on your computer so it is
easily searchable, frame by frame.

= Offer access to lectures anytime and anywhere by computer, iPod, or mobile device.

= Increase intent listening and class participation by easing students’ concerns about note taking.
Lecture Capture will make it more likely you will see students’ faces, not the tops of their heads.

McGraw Hill Connect Plus MIS

McGraw Hill reinvents the textbook learning experience for the modern student with Connect
Plus MIS. A seamless integration of an eBook and Connect MIS, Connect Plus MIS provides all
of the Connect MIS features plus the following:



= SmartBook, our adaptive eBook, allowing for anytime, anywhere access to the textbook.
m A powerful search function to pinpoint and connect key concepts in a snap.

In short, Connect MIS offers you and your students powerful tools and features that opti-
mize your time and energies, enabling you to focus on course content, teaching, and student
learning. Connect MIS also offers a wealth of content resources for both instructors and stu-
dents. This state-of-the-art, thoroughly tested system supports you in preparing students for the
world that awaits.

For more information about Connect, go to connect.mheducation.com, or contact your
local McGraw Hill sales representative.

Tegrity Campus: Lectures 24/7

° Tegrity Campus is a service that makes class time avail-

2 Ge 9 r I ty able 24/7 by automatically capturing every lecture in a

il ® searchable format for students to review when they

study and complete assignments. With a simple one-click start-and-stop process, you capture all

computer screens and corresponding audio. Students can replay any part of any class with easy-
to-use browser-based viewing on a PC or Mac.

Educators know that the more students can see, hear, and experience class resources, the
better they learn. In fact, studies prove it. With Tegrity Campus, students quickly recall key
moments by using Tegrity Campus’s unique search feature. This search helps students efficiently
find what they need, when they need it, across an entire semester of class recordings. Help turn
all your students’ study time into learning moments immediately supported by your lecture.

= G)

Assurance of Learning Ready

Many educational institutions today are focused on the notion of assurance of learning, an
important element of some accreditation standards. Business Driven Technology, 10e, is designed
specifically to support your assurance of learning initiatives with a simple yet powerful solution.

Each test bank question for Business Driven Technology maps to a specific chapter learning
outcome/objective listed in the text. You can use our test bank software, EZ Test, or in Connect
MIS to easily query for learning outcomes/objectives that directly relate to the learning objec-
tives for your course. You can then use the reporting features of EZ Test to aggregate student
results in similar fashion, making the collection and presentation of assurance of learning data
simple and easy.

McGraw Hill Customer Contact Information

At McGraw Hill, we understand that getting the most from new technology can be challenging.
That’s why our services don’t stop after you purchase our products. You can email our Product
Specialists 24 hours a day to get product-training online. Or you can search our knowledge
bank of Frequently Asked Questions on our support website. For Customer Support, you can
call 800-331-5094 or visit www.mhhe.com/support. One of our Technical Support Analysts will
be able to assist you in a timely fashion.
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Instructors
The Power of Connections

A complete course platform
65%

Connect enables you to build deeper connections with your students through
cohesive digital content and tools, creating engaging learning experiences. .
We are committed to providing you with the right resources and tools to Less .Tlme
support all your students along their personal learning journeys. Gradlng

Every learner is unique

In Connect, instructors can assign an adaptive reading
experience with SmartBook® 2.0. Rooted in advanced
learning science principles, SmartBook 2.0 delivers
each student a personalized experience, focusing
students on their learning gaps, ensuring that the time
they spend studying is time well-spent.
mheducation.com/highered/connect/smartbook
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Affordable solutions, Solutions for

added value your challenges

Make technology work for you with A product isn’t a solution. Real

LMS integration for single sign-on solutions are affordable, reliable,
access, mobile access to the digital and come with training and ongoing
textbook, and reports to quickly show support when you need it and how you
you how each of your students is doing. want it. Visit supportateverystep.com
And with our Inclusive Access program, for videos and resources both you

you can provide all these tools at the and your students can use throughout
lowest available market price to your the term.

students. Ask your McGraw Hill
representative for more information.



Students
Get Learning that Fits You

Effective tools for efficient studying

Connect is designed to help you be more productive with simple, flexible, intuitive tools that maximize
your study time and meet your individual learning needs. Get learning that works for you with Connect.

Study anytime, anywhere “I really liked this
app—it made it easy to
study when you don't
have your textbook in

front of you.”

Download the free ReadAnywhere® app and
access your online eBook, SmartBook® 2.0, or
Adaptive Learning Assignments when it’s
convenient, even if you're offline. And since
the app automatically syncs with your Connect
account, all of your work is available every
time you open it. Find out more at
mheducation.com/readanywhere

- Jordan Cunningham,
Eastern Washington University
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Everything you need in one place

Your Connect course has everything you need—whether reading your digital eBook
or completing assignments for class—Connect makes it easy to get your work done.

_

Learning for everyone

McGraw Hill works directly with Accessibility
Services Departments and faculty to meet the
learning needs of all students. Please contact your
Accessibility Services Office and ask them to email
accessibility@mheducation.com, or visit
mheducation.com/about/accessibility

for more information.
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UNITS

1. Achieving Business Success
Chapter 1: Business Driven Technology
Chapter 2: Identifying Competitive Advantages

This text is organized around the traditional Chapter 3: Strategic Initiatives for Implementing Competitive Advantages
Chapter 4: Measuring the Success of Strategic Initiatives
sequence of topics and Concepts in Chapter 5: Organizational Structures That Support Strategic Initiatives
i i . 2. Exploring Business Intelligence
information technology, however’ the Chapter 6: Valuing and Storing Organizational Information—Databases
presentation of this material is nontraditional. Chapter 7: Accessing Organizational Information—Data Warehouses
. o . Chapter 8: Understanding Data’s Impact on Business

That is to say, the text is divided into four 3. Streamlining Business Operations

i i . i Chapter 9: Enabling the Organization—Decision Making
major sections: (1) units, (2) chapters, Chapter 10: Extending the Organization—Supply Chain Management
(3) business plug-ins, and (4) technology Chapter 11: Building a Customer-centric Organization—Customer Relationship Management

. ) . Chapter 12: Integrating the Organization from End to End—Enterprise Resource Planning
plug-ins. This represents a substantial P . .
. Building Innovation
departure from existing traditional texts. Chapter 13: Creating Innovative Organizations
. . Chapter 14: Ebusiness
The goal is to provide both students Chapter 15: Creating Collaborative Partnerships
nd f Itv with onlv the m ntial 5. Transforming Organizations

and facu ty tivo y the mostessentia Chapter 16: Integrating Wireless Technology in Business
concepts and topical coverage in the text, Chapter 17: Developing Software to Streamline Operations

Chapter 18: Managing Organizational Projects

while allowing faculty to customize a course
by choosing from among a set of plug-ins

fee A i B1  Business Basics B6  Information Security
that explore topics in more detail. All of the e P g
topics that form the core of the discipline B3  Hardware and Software Basics B8  Sustainable MIS Infrastructures
. . , B4  MIS Infrastructures B9  Business Intelligence
are covered, |nc|ud|ng CRM, SCM, Porter’s B5  Networks and Telecommunications B10 Global Trends
Competitive advantage, information SeCUFity, T1  Personal Productivity Using IT T5  Designing Database Applications
and ethics T2  Basic Skills Using Excel T6  Basic Skills Using Access
: T3 Problem Solving Using Excel T7  Problem Solving Using Access
T4  Decision Making Using Excel T8  Decision Making Using Access
Apply Your Knowledge Projects Glossary
Notes Index

Business Driven Technology
includes four major components:
m 5 Core Units

m 18 Chapters

m 10 Business Plug-Ins

m 8 Technology Plug-Ins
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Format, Features, and Highlights

Business Driven Technology, 10e, is state of the art in its discussions, presents concepts in an easy-to-understand
format, and allows students to be active participants in learning. The dynamic nature of information technology
requires all students, more specifically business students, to be aware of both current and emerging technolo-
gies. Students are facing complex subjects and need a clear, concise explanation to be able to understand and
use the concepts throughout their careers. By engaging students with numerous case studies, exercises, projects,
and questions that enforce concepts, Business Driven Technology creates a unique learning experience for both
faculty and students.

= Logical Layout. Students and faculty will find the text well organized with the topics flowing logically from
one unit to the next and from one chapter to the next. The definition of each term is provided before it is
covered in the chapter, and an extensive glossary is included at the back of the text. Each core unit offers a
comprehensive opening case study, introduction, learning outcomes, unit summary, closing case studies, key
terms, and making business decision questions. The plug-ins follow the same pedagogical elements with the
exception of the exclusion of opening case and closing case studies in the technology plug-ins.

= Thorough Explanations. Complete coverage is provided for each topic that is introduced. Explanations are
written so that students can understand the ideas presented and relate them to other concepts presented in
the core units and plug-ins.

= Solid Theoretical Base. The text relies on current theory and practice of information systems as they relate to
the business environment. Current academic and professional journals and websites upon which the text is
based are found in the References at the end of the book—a road map for additional, pertinent readings that
can be the basis for learning beyond the scope of the unit, chapter, or plug-in.

= Material to Encourage Discussion. All units contain a diverse selection of case studies and individual and
group problem-solving activities as they relate to the use of information technology in business. Two compre-
hensive cases at the end of each unit reflect the concepts from the chapters. These cases encourage students
to consider what concepts have been presented and then apply those concepts to a situation they might find
in an organization. Different people in an organization can view the same facts from different points of view,
and the cases will force students to consider some of those views.

m Flexibility in Teaching and Learning. While most textbooks that are “text only” leave faculty on their own
when it comes to choosing cases, Business Driven Technology goes much further. Several options are provided
to faculty with case selections from a variety of sources, including CIO, Harvard Business Journal, Wired,
Forbes, and Time, to name just a few. Therefore, faculty can use the text alone, the text and a complete selec-
tion of cases, or anything in between.

= Integrative Themes. Several themes recur throughout the text, which adds integration to the material. Among
these themes are value-added techniques and methodologies, ethics and social responsibility, globalization,
and gaining a competitive advantage. Such topics are essential to gaining a full understanding of the strate-
gies that a business must recognize, formulate, and, in turn, implement. In addition to addressing these in the
chapter material, many illustrations are provided for their relevance to business practice. These include brief
examples in the text as well as more detail presented in the corresponding plug-in(s) (business or technical).
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Visual Content Map

Located at the beginning of the text
and serving as a logical outline, the
visual content map illustrates the
relationship between each unit and
its associated plug-ins.
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Visual Content Map

Understanding the direct impact information has on an organization’s bottom line is crucial
to running a successful business. This text focuses on information, business, technology, and
the integrated set of activities used to run most organizations. Many of these activities are the
hallmarks of business today—analytics, machine learning, artificial intelligence, supply chain
management, customer relationship management, enterprise resource planning, outsourcing,
integration, ebusiness, and others. The five core units of this text cover these important activi-
ties in detail. Each unit is divided into chapters that provide individual learning outcomes and
case studies. In addition to the five core units, there are technology and business “plug-ins” (see
Figure Unit 1.1) that further explore topics presented in the five core units.
The chapters in Unit 1 are:

Chapter 1—Business Driven Technology.

Chapter 2—Identifying Competitive Advantages.

Chapter 3—Strategic Initiatives for Implementing Competitive Advantages.

Chapter 4—Measuring the Success of Strategic Initiatives.

Chapter 5—Organizational Structures That Support Strategic Initiatives.

FIGURE UNIT 1.1

The Format and Approach of
This Text.




Introduction and Learning Outcomes

Introduction. Located after the Unit
Opening Case, the introduction familiarizes
students with the overall tone of the
chapters. Thematic concepts are also

broadly defined.
Learning Outcomes. These outcomes focus
on what students should learn and be able to
answer upon completion of the chapter or
plug-in.
 /
Introduction

Decision making and problem solving in today’s electronic world encompass large-scale,
opportunity-oriented, strategically focused solutions. The traditional “cookbook” approach to
decisions simply will not work in the ebusiness world. Decision-making and problem-solving
abilities are now the most sought-after traits in up-and-coming executives. To put it mildly,
decision makers and problem solvers have limitless career potential.

m  FEbusiness: The conducting of business on the Internet, not only buying and selling, but also
serving customers and collaborating with business partners.

With the fast growth of information technology and the accelerated use of the Internet,
ebusiness is quickly becoming standard. This unit focuses on technology to help make deci-
sions, solve problems, and find new innovative opportunities. The unit highlights how to bring
people together with the best IT processes and tools in complete, flexible solutions that can
seize business opportunities (see Figure Unit 3.1). The chapters in Unit 3 are:
= Chapter 9—Enabling the Organization—Decision Making.
= Chapter 10—Extending the Organization—Supply Chain Management.
= Chapter 11-Building a Customer-centric Organization—Customer Relationship Management.
= Chapter 12—Integrating the Organization from End to End—Enterprise Resource Planning.

\/
LEARNING OUTCOMES
\
9.1 Explain the importance of decision making for systems, and explain how managers can use these
managers at each of the three primary organization systems to make decisions and gain competitive
levels along with the associated decision advantages.
characteristics.

9.3 Describe artificial intelligence and identify its three
9.2 Classify the different operational support systems, main types.
managerial support systems, and strategic support
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xxii

Unit Opening Case. To enhance student
interest, each unit 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 chapters in each unit.

Opening Case Study
Questions. Located at the
end of each chapter, pertinent
questions connect the Unit
Opening Case with important
chapter concepts.

*  Walkthrough

Unit Opening Case and Opening Case
Study Questions

Data Analytics Careers: Top Skills for Your Future

Data analytics brings together theory and practice to identify and communicate data driven
insights that allow managers, stakeholders, and other executives in an organization to make
more informed decisions. Data is transforming and powering business everywhere—from smart
homes and sustainable cities to online retail and green corporations. Business today is simple—
it's data driven. Data in all forms and shapes provides insights into making strategic business
decisions, including opening new markets, staffing hospitals and warehouses, and creating vac-
cines. Organizations in all industries increasingly rely on data to identify opportunities and solve
business problems.

Any person competing in the business environment today must be able to capture, analyze,
and decipher data to perform their jobs and advance their careers. We are living in the informa-
tion age, a time when data is gold and offers the keys to the kingdom for running a successful

business. Consider the following:

= Uber does not own a single car

= Airbnb does not own a single hotel or rental property

= Facebook does not create any content

= Amazon does not make any products or own any inventory
= Zappos does not make any shoes

It is really simple: Data is driving and transforming business. As a result, shifting workforces
have companies searching for data-savvy candidates who understand how to work with data to
sleuth the patterns that provide insights into the business. Providing communication with visual-
izations that influence decision making is also key.

The data analyst hiring market is hot, and there are more than 2.5 million job openings for
data-related roles. In fact, the U.S. Bureau of Labor Statistics has indicated 11.5 million data job

openings will be created by 2026.

1. You have landed your dream job working for Steve Evert. Unfortunately, Steve doesn’t know any-
thing about making solid business decisions. Your first assignment is to help educate Steve on
the difference between transactional and analytical information and how he can use a digital
dashboard to consolidate data and drill down into the details of data to help run his business.

2. Steve would also like you to create a document highlighting the different types of artificial intel-
ligence systems and how each system might help support making business decisions.




Projects and Case Studies

Case Studies. This text is packed with
case studies illustrating how a variety of
prominent organizations and businesses
have successfully implemented many of this
text’s concepts. All cases promote critical
thinking. Company profiles are especially
appealing and relevant to your students,
helping to stir classroom discussion and
interest.

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 create 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.xIsx, we created). Create variations of
this budget to show how much you could save if you cut back on certain expenses, found a room-
mate, 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

Chapter One Case: Do You Trust Your Data?

]7 Apply Your Knowledge. At the end

Data is the new oil. Data drives fact-based decisions. As a manager, you are going to rely on data
to drive your business decisions. Can you imagine making a critical business decision on bad data?
Have you ever stopped to ask yourself if you trust your data? What will happen if you make a business
decision on incorrect, inaccurate, or low-quality data? Obviously, chances are high you will make the
wrong decision, and that is the primary risk when using data to drive your decisions. Here are a few
examples of organizations that fell into the trap of making important decisions on incorrect data.

Fidelity: A missing negative sign on a dividend report cost this financial company $2.6 billion.

Harvard: Two professors reached an incorrect conclusion with an average formula that failed to

London Olympics: An accidental typo of 20,000 instead of 10,000 caused the sale of 10,000
additional tickets for the synchronized swimming event.

MIS5: The British intelligence agency accidentally bugged more than 1,000 wrong telephones
based on a formatting error on a spreadsheet.

TransAlta: This Canadian power company made a simple cut-and-paste error for buying power at
the wrong price, which cost it $24 million.

University of Toledo: A typo in a spi formula led to an il of over-
inflating revenue by $2.4 million.

of this text is a set of 33 projects
aimed at reinforcing the business
initiatives explored in the text.
These projects help to develop the
Fullelefiadsin application and problem-solving
skills of your students through
challenging and creative business-
driven scenarios.

There is a famous saying in the tech industry: “Garbage in is garbage out” (GIGO). | can be the
greatest data analyst in my company, but if the data | am analyzing is wrong, then my analysis will be
wrong. But many of us forget to ask about the quality of our data, and we respond too quickly and
confidently. There is a common statistic stating that over 80 percent of spreadsheets have errors.
Why are there so many errors in spi It is simple. Sp are created by people and
people make mistakes! It is important to remember that you should never assume that you have high-
quality data. You should always do the upfront work to verify the quality of your data. This will require
a great deal of work before you even begin your analysis but can pay off tremendously as you make
decisions with greater confidence.

Bad data is costly. With data driving so many decisions in our lives, the cost of bad data truly
impacts us all, whether or not we realize it. IBM estimates that bad data costs U.S. businesses over
$3 trillion yearly. Most people who deal with data realize that bad data can be extremely costly, but
this number is truly stunning. The majority of businesses analyze customer data, but there is little chance
of the business succeeding if the data is wrong.
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Making Business Decisions

Making Business Decisions.
Small scenario-driven projects
help students focus on decision
making as they relate to the topical
elements in the chapters and
plug-ins.

*

1. ANALYTICS: Who Really Won the Winter Olympics?

If you were watching the Winter Olympics, | bet you were excited to see your country and its amazing
athletes compete. As you were following the Olympics day by day, you were probably checking differ-
ent websites to see how your country ranked. And depending on the website you visited, you could
get a very different answer to this seemingly easy question. On the NBC and ESPN networks, the
United States ranked second, and on the official Sochi Olympics website, the United States ranked
fourth. The simple question of who won the Winter Olympics changes significantly, depending on
whom you asked.

In a group, take a look at the following two charts and brainstorm the reasons each internationally
recognized source has a different listing for the top five winners. What measurement is each chart
using to determine the winner? Who do you believe is the winner? As a manager, what do you need
to understand when reading or listening to business forecasts and reports?

« Winter Olympics Medal Ranking According to NBC News D
Rank Country Gold Silver Bronze Total
1 Russian Fed. 13 n 9 33
2 United States 9 7 12 28
3 Norway n 5 10 26
4 Canada 10 10 B 25
\__5 Netherlands 8 7 9 24
4 Winter C Medal king A ing to Official Sochie Olympic Website D
Rank Country Gold Silver Bronze Total
1 Russian Fed. 13 n 9 33
2 Norway n 5] 10 26
8 Canada 10 10 5 25
4 United States ¢ 7 12 28
\__5 Netherlands 8 7 9 24 )

2. CAREER OPPORTUNITY: Starting Your Own Business

Josh James 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 avail-
able to those students who understand the power of MIS, regardless of their major? What's stopping
you from starting your own business today? You are living in the information 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?
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End-of-Unit Elements
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Dream It, Design It, 3D Print It

Have you ever lost a beloved pet? No worries, just draw a picture of your pet and print a plastic replica
from your 3D desktop printer so your cat or dog can sit on your desk forever. Can you imagine printing
your drawing in 3D? Well, there is no need to imagine this because you can do it today for as little as
$300. Just think of all the problems you can solve by having your own 3D printer. Did you recently lose
the key to your car’s roof rack? No worries, just download the specifications and print one. Did you
forget your girlfriend’s birthday? No worries, just download and customize a silver bracelet with her
initials, and in less than 30 minutes, you’ll have the beautiful custom piece of jewelry on her wrist—
without ever leaving your apartment.

1. ANALYTICS: Big Business Decisions: Excel vs. Access

Excel is a great tool with which to perform business analytics. Your friend John Cross owns a suc-
cessful publishing company specializing in do-it-yourself books. John started the business 10 years
ago, and it has slowly grown to 50 employees and $1 million in sales. John has been using Excel to
run the majority of his business, tracking book orders, production orders, shipping orders, and billing.
John even uses Excel to track employee payroll and vacation dates. To date, Excel has done the job,

but as the company continues to grow, the tool is becoming inadequate.

You believe John could bene
because Excel has done the job!
cesses and technology. John ha
Excel and the benefits of Access
to make the switch.

2. DISCUSSION: Data Timeli
Data timeliness is a major consi
quency of backups and updates|
backups and updates to a datah

Analytical data, 97
Attributes, 102
Business-critical integrity
constraints, 107
Business rule, 106
Data dictionary, 102
Data element (or data field), 102
Data gap analysis, 100
Data governance, 101
Data granularity, 96
Data inconsistency, 98
Data integrity, 98
Data latency, 106
Data models, 102

Data redundancy, 106

Data steward, 100

Data stewardship, 100

Data validation, 101

Database, 101

Database management system
(DBMS), 101

Entity, 102

Foreign key, 103

Identity management, 107

Integrity constraints, 106

Logical view of data, 104

Master data management
(MDM), 101

Metadata, 102
Physical view of data, 104
Primary key, 103
Query-by-example (QBE) tool, 101
Real-time data, 98
Real-time systems, 98
Record, 102
Relational database management
system, 102
Relational database model, 102
Relational integrity constraints, 107
Structured query language
(SQL), 101
Transactional data, 96

Each unit contains complete pedagogical support in the form of:

= Unit Summary. Revisiting the unit highlights in summary format.
= Key Terms. With page numbers referencing where they are discussed in the text.
= Two Closing Case Studies. Reinforcing important concepts with prominent examples from businesses and

organizations. Discussion questions follow each case study.
= Apply Your Knowledge Application Projects. Highlights the different AYK projects available at the end of the text
that takes the MIS concepts and challenges the students to apply them using Excel, Access, and other tools.
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The plug-ins are designed to allow faculty to
customize their course and cover selected
topics in more detail. Students will read
core material related to all of the plug-ins in
the five units.

As an example, students will learn about
various facets of customer relationship
management (CRM) most notably in
Chapter 11. However, customer relationship
management has its own business plug-in.
The CRM business plug-in gives both faculty
and students the ability to cover CRM in
more detail if desired. Likewise, students
will receive an introduction to decision
making in Unit 3. The Excel technology

plug-ins allow coverage of decision-making
tools such as PivotTables, Goal Seek, and
Scenario Manager.
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About the Plug-Ins

Business Basics

LEARNING OUTCOMES

1 Define the three common business forms.
2 Listand describe the seven departments commonly found in most organizations.

LO 1 Define the three common Il‘ltroductiol‘l

business forms.
A sign posted beside a road in Colorado states, “Failing to plan is planning to fail.” Playnix
Toys posted the sign after successfully completing its 20th year in the toy business in Colorado.
The company’s mission is to provide a superior selection of high-end toys for children of all
ages. When the company began, it generated interest by using unique marketing strategies and
promotions. The toy business has a lot of tough ition. Large chain stores such as

Management Focus. By focusing on the business plug-ins, your
course will take on a managerial approach to MIS.

Problem Solving Using Excel 2019

LEARNING OUTCOMES

Describe how to create and sort a list in Excel.
. Explain why you would use conditional formatting in Excel.
. Describe the use of the Excel AutoFilter feature.
. Explain how to use the Excel Subtotal command.
. Describe the use of the Excel PivotTable feature.

oA W NS

Introduction

If you routinely track large amounts of information, such as customer mailing lists. phone
lists, product inventories, sales transactions, and 5o on, you can use the extensive list manage-
‘ment capabilities of Excel to make your job easier.

In this plug-in you will learn how to create a list in a workbook, sort the list based on one
or more fields, locate important records by using filters, organize and analyze entries by using
subtotals, and create summary information by using pivot tables and pivot charts. The
lists that you create will be compatible with Microsoft Access, and if you are not already

Technical Focus. If hands-on, technical skills are more important,
include technical plug-ins in your MIS course.




End-of-Plug-In Elements

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

= Key Terms. With page numbers referencing where they are discussed in the text.

= 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.

Accounting, 345

Accounting department, 345

Asset, 346

Balance sheet, 346

Bookkeeping, 345

Break-even point, 348

Capital, 343

Corporation (also called
organization, enterprise, or
business), 343

Dividends, 346

Expenses, 346

Finance, 347

Financial accounting, 345

Financial quarter, 347

Financial statements, 346

For-profit corporations, 343
Human resources (HR), 348

Operations management, 353
Owner’s equity, 346

Income statement, 346
Liability, 346

Limited liability, 343
Limited liability corporation (LLC), 344 Profit, 342
Limited partnership, 343

Loss, 342

Managerial accounting, 345
Market segmentation, 351
Marketing, 351

Marketing communications, 351 Statement of cash
Marketing mix, 351 flows, 347

Net income, 346 Statement of owner’s
Not-for-profit (or nonprofit) equity, 346

corporations, 343

9 MAKING BUSINESS DECISIONS
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Partnership agreement, 343
Partnerships, 343
Product life cycle, 353

Revenue, 346

Sales, 349

Shareholder, 343

Sole proprietorship, 343
Solvency, 346

Transaction, 345

. STRATEGY: Identifying and Following Trends

DigitalMarketingExperts.com is a new business that specializes in helping companies identify and
follow significant trends in their industries. You have recently been hired as a new business analyst
and your first task is to highlight current trends in the ebusiness industry. Using the Internet and
any other resources you have available, highlight five significant trends not discussed in this text.
Prepare a PowerPoint presentation that lists the trends and discusses the potential business
impacts for each trend.

. INFORMATION SYSTEMS: NAO Robots

NAO (pronounced now) robots are about as cute as anything ever created, and boy, can they
dance. A NAO robot is an autonomous, programmable, humanoid robot developed by Aldeba-
ran Robotics, a French robotics company headquartered in Paris. NAO robots have been used for
research and education purposes in numerous academic institutions worldwide. As of 2015, over
5,000 NAO units are in use in more than 50 countries. Visit the web to search for NAO robot videos
and create a new product or service for a NAO robot.

. CAREER OPPORTUNITIES: Educational Robots

Robots have always grabbed the attention and imagination of kids (of all ages). RobotLAB uses
this attention to build core 21st-century skills such as programming and computational thinking.
Using advanced robots, RobotLAB makes abstract math and computer science real by focusing
lessons around complex problems that become intuitive through interaction and manipulation of
the robots. Visit http://www.robotlab.com/ and review the many robots they are creating to help
education. Create a new robot that could help you with your college experience.

. DISCUSSION: Less Is More

Your organization is teetering on the edge of systems chaos. Your systems administrator is
stressed beyond tolerance by too many systems, too many applications, too few resources, and
too little time. The scope, frequency, and diversity of demand are causing greater risk than anyone
dares to admit. Automating (and reducing complexity of) the operating environment is critical for
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Support and Supplemental Material

All of the supplemental material supporting Business Driven Technology was
developed by the author to ensure you receive accurate, high-quality, and
in-depth content. Included are a complete set of materials that will assist
students and learning outcomes.

Test Bank. This computerized package allows instructors to custom design,

Supplements: save, and generate tests. The test program permits instructors to edit, add,
Business Driven Teaching Notes or delete questions from the test banks; analyze test results; and organize a
Instructor Resource Library in database of tests and student results.

McGraw Hill Connect = Instructor’s Manual (IM). The IM, written by the author, includes
Instructor’s Manual and Video suggestions for designing the course and presenting the material.
Case Guide Each chapter is supported by answers to end-of-chapter questions and
PowerPoint Presentations problems and suggestions concerning the discussion topics and cases.
Classroom Exercises = PowerPoint Presentations. A set of PowerPoint slides, created by the
Project Files author, accompanies each chapter that features bulleted items that
provide a lecture outline, plus key figures and tables from the text, and
detailed teaching notes on each slide.

m Classroom Exercises. Choose from over 30 detailed classroom exercises
that engage and challenge students. For example, if you are teaching
systems development, start the class with the “Skyscraper Activity” in
which the students build a prototype that takes them through each phase
of the systems development life cycle. All classroom exercises can be
found in the instructor PowerPoints and the Instructor Manuals.

m Project Files. The author has provided files for all projects that need
further support, such as data files.

m Cohesion Case. Now assignable through Connect, The Broadway Café
is a running case instructors can use to reinforce core material such as
customer relationship management, supply chain management, business
intelligence, and decision making. The case has 15 sections that challenge
students to develop and expand their grandfather’s coffee shop. Students
receive hands-on experience in business and learn technology’s true
value of enabling business. Please note that the Cohesion Case is not a
McGraw Hill product but a Baltzan direct product.
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McGraw Hill and Blackboard have teamed up. What does this mean for you?
1.

Your life, simplified. Now you and your students can access McGraw Hill’s Connect™ and
Create™ right from within your Blackboard course—all with one single sign-on. Say good-
bye to the days of logging in to multiple applications.

. Deep integration of content and tools. Not only do you get single sign-on with Connect™

and Create™, you also get deep integration of McGraw Hill content and content engines
right in Blackboard. Whether you're choosing a book for your course or building Connect™
assignments, all the tools you need are right where you want them—inside of Blackboard.

. Seamless gradebooks. Are you tired of keeping multiple gradebooks and manually synchro-

nizing grades into Blackboard? We thought so. When a student completes an integrated
Connect™ assignment, the grade for that assignment automatically (and instantly) feeds
your Blackboard grade center.

. A solution for everyone. Whether your institution is already using Blackboard or you

just want to try Blackboard on your own, we have a solution for you. McGraw Hill and
Blackboard can now offer you easy access to industry-leading technology and content,
whether your campus hosts it or we do. Be sure to ask your local McGraw Hill representative
for details.

B Create

Craft your teaching resources to match the way you teach! With McGraw Hill Create,

www.mcgrawhillcreate.com, you can easily rearrange chapters, combine material from other
content sources, and quickly upload content you have written, like your course syllabus or
teaching notes. Find the content you need in Create by searching through thousands of leading
McGraw Hill textbooks. Arrange your book to fit your teaching style. Create even allows you to
personalize your book’s appearance by selecting the cover and adding your name, school, and
course information. Order a Create book and you’ll receive a complimentary print review copy
in 3-5 business days or a complimentary electronic review copy (eComp) via email in about
one hour. Go to www.mcgrawhillcreate.com today and register. Experience how McGraw Hill
Create empowers you to teach your students your way.
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UNIT ONE OPENING CASE

Data Analytics Careers: Top Skills for Your Future

Data analytics brings together theory and practice to identify and communicate data driven
insights that allow managers, stakeholders, and other executives in an organization to make
more informed decisions. Data is transforming and powering business everywhere—from smart
homes and sustainable cities to online retail and green corporations. Business today is simple—
it’s data driven. Data in all forms and shapes provides insights into making strategic business
decisions, including opening new markets, staffing hospitals and warehouses, and creating vac-
cines. Organizations in all industries increasingly rely on data to identify opportunities and solve
business problems.

Any person competing in the business environment today must be able to capture, analyze,
and decipher data to perform their jobs and advance their careers. We are living in the informa-
tion age, a time when data is gold and offers the keys to the kingdom for running a successful

business. Consider the following:

= Uber does not own a single car

= Airbnb does not own a single hotel or rental property

= Facebook does not create any content

= Amazon does not make any products or own any inventory
= Zappos does not make any shoes

It is really simple: Data is driving and transforming business. As a result, shifting workforces
have companies searching for data-savvy candidates who understand how to work with data to
sleuth the patterns that provide insights into the business. Providing communication with visual-
izations that influence decision making is also key.

The data analyst hiring market is hot, and there are more than 2.5 million job openings for
data-related roles. In fact, the U.S. Bureau of Labor Statistics has indicated 11.5 million data job
openings will be created by 2026.

The explosion of data in all areas of business around the world has given rise to one of the
most in-demand, booming fields today: analytics. The average salary for data analysts ranges
between $85,000 and $138,000. Surprisingly, almost 50% of corporations report having issues
finding qualified data analysts and data scientist professionals even with such high salaries.

If you believe the ability to analyze data will help your career path, then this course is perfect

for you. Throughout this course, you will learn the following:

= Data analysis techniques
= Data transformation styles




= Data governance

= Data compliance

= Data warehousing

= Data driven business process automation
= Data ethics and privacy

= Data security

According to the McKinsey Global Institute, 30 percent of the hours worked globally could
be automated by 2030, depending on the speed of adoptions, technical feasibility, the pace
of technology development, and social and regulatory compliance. Of course, this is not
always a bad thing as automation can also lead to an increase in new jobs. When the ATM was
first introduced, it actually caused an increase in the number of bank tellers as banks com-
peted to provide increased customer satisfaction with personal customer service. The inven-
tion of the personal computer destroyed 3.5 million jobs, including typewriter manufacturing,
secretarial work, and bookkeeping. However, 19 million jobs were created, including com-
puter manufacturing, computer scientists, and business computer specialists. Current esti-

mates conclude that this new era could create 20 to 50 million new jobs globally."




Understanding the direct impact information has on an organization’s bottom line is crucial
to running a successful business. This text focuses on information, business, technology, and
the integrated set of activities used to run most organizations. Many of these activities are the
hallmarks of business today—analytics, machine learning, artificial intelligence, supply chain
management, customer relationship management, enterprise resource planning, outsourcing,
integration, ebusiness, and others. The five core units of this text cover these important activi-
ties in detail. Each unit is divided into chapters that provide individual learning outcomes and
case studies. In addition to the five core units, there are technology and business “plug-ins” (see
Figure Unit 1.1) that further explore topics presented in the five core units.
The chapters in Unit 1 are:

= Chapter 1—Business Driven Technology.

m  Chapter 2—Identifying Competitive Advantages.

= Chapter 3—Strategic Initiatives for Implementing Competitive Advantages.
m  Chapter 4—Measuring the Success of Strategic Initiatives.

m  Chapter 5—Organizational Structures That Support Strategic Initiatives.

FIGURE UNIT 1.1

The Format and Approach of
This Text.



CHAPTER Business Driven Technology

-

LEARNING OUTCOMES

1.1 Describe the information age and the differences 1.2 Explain systems thinking and how management
among data, information, business intelligence, and information systems enable business communications.
knowledge.

J

LO 1.1 Describe the information Comp eting in the Information Age

age and the differences among

data, information, business Did you know that . . .
intelligence, and knowledge.

m The movie Avatar took more than 4 years to create and cost $450 million.
= Lady Gaga’s real name is Stefani Joanne Angelina Germanotta.

m  Customers pay $3.7 million for a 30-second advertising time slot during the Super Bowl.?
Today, by simply pushing a button people can find out anything, from anywhere, at any time.

m  Fact: The confirmation or validation of an event or object. In the past, people primarily
learned facts from books.

m  Information age: The present time, during which infinite quantities of facts are widely avail-
able to anyone who can use a computer.

The impact of information technology on the global business environment is equivalent to the
printing press’s impact on publishing and electricity’s impact on productivity. College student
start-ups 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 their dorm room. Think of
Mark Zuckerberg, who started Facebook from his dorm, or Michael Dell (Dell Computers) and
Bill Gates (Microsoft), who both founded their legendary companies as college students.

You may think only students well versed in advanced technology can compete in the infor-
mation age. This is simply not true. Many business leaders have created exceptional opportuni-
ties by coupling the power of the information age with traditional business methods. Here are
just a few historical examples:

® Amazon’s original business focus was to sell books.
= Netflix’s original business focus was to rent videos via mailboxes.

m Zappos’s original business focus was to sell shoes.

Amazon’s founder, Jeff Bezos, at first saw an opportunity to change the way people pur-
chase books. Using the power of the information age to tailor offerings to each customer and
speed the payment process, he in effect opened millions of tiny virtual bookstores, each with
a vastly larger selection and far cheaper product than traditional bookstores. The success of
his original business model led him to expand Amazon to carry many other types of products.
The founders of Netflix and Zappos have done the same thing for movies and shoes. All these
entrepreneurs were business professionals, not technology experts. However, they understood
enough about the information age to apply it to a particular business, creating innovative com-
panies that now lead entire industries. Students who understand business along with the
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power associated with the information age will create their own opportunities and perhaps
even new industries.

m  Internet of Things (IoT): A world where interconnected Internet-enabled devices or “things”
can collect and share data without human intervention.

®  Machine-to-machine (M2M): Refers to devices that connect directly to other devices. Just
think of your smart watch directly connecting with your smart phone.

You might be wearing a smartwatch (IoT device) that is tracking each time your heart beats and
every single calorie you burn during your day. Today devices are connecting in ways not previously
thought possible, and researchers predict that over 100 billion IoT devices will be communicating by
2025 creating petabytes of data. Just imagine the amount of data being sent via Wi-Fi between these
devices without any human intervention. This was not even possible a few decades ago as devices
didn’t have enough capacity to store the massive amounts of data and Wi-Fi networks didn’t exist.

IoT is transforming our world into a living information system as we control our intelligent
lighting from our smart phone and perform a daily health check from our smart toilet. Of
course with all great technological advances come unexpected risks, and you have to be pre-
pared to encounter various security issues with IoT. Just imagine if your devices were hacked by
someone who now has the ability to shut off your water, take control of your car, or unlock the
doors of your home from thousands of miles away. We are just beginning to understand the
security issues associated with IoT and M2M, and you can be sure that sensitive data leakage
from your IoT device is something you will most likely encounter in your life.

Students who understand business along with the power associated with the information age
will create their own opportunities and perhaps even new industries. Realizing the value of obtain-
ing real-time data from connected “things” will allow you to make more informed decisions,
identify new opportunities, and analyze customer patterns to predict new behaviors. Learning
how to collect, analyze, and communicate data is a critical skill for all business managers that
want to lead by making data driven decisions. The core drivers of the information age include:

= Data.

= Information.

= Business intelligence.

= Knowledge (see Figure 1.1).

~

Business
Intelligence

Data Information

FIGURE 1.1

The Differences among
Data, Information, Business
Intelligence, and Knowledge.

Knowledge

4 4 4
« Raw facts that - Data converted
describe the into a meaningful

- Information collected
from multiple sources
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Chapter 1
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« Order date « Best-selling - Lowest sales per week « Choosing not to fire a
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knowing that person is
experiencing family
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Listing products that are
about to expire first on
the menu or creating
them as a daily special
to move the product

Business Driven Technology * 7



FIGURE 1.2

Four Common
Characteristics of Big Data.

DATA

Today, data is your competitive advantage. It allows you to make evidence-based decisions to
help you run your operations and analyze past data to make future predictions. Before the
information age, managers manually collected and analyzed data, a time-consuming and com-
plicated task without which they would have little insight into how to run their business. Data-
driven decisions enable savvy companies to create business strategies that increase profits,
reduce risk, and optimize business processes.

®m  Data: Raw facts that describe the characteristics of an event or object.

®  Big data: A collection of large complex datasets, including structured and unstructured
data, which cannot be analyzed using traditional database methods and tools.

A simple way to think of big data is that it is too large to fit on a single computer. The move
to big data combines business with science and research activities and includes petabytes of
data, which is equivalent to 20 million four-drawer file cabinets filled with text files, or 13 years
of HDTV content. The emergence of big data is a result of the last 50 years of technology evo-
lution, and its four common characteristics include large data volumes, high velocity, wide
variety, and veracity. A company can now analyze petabytes of data for patterns, trends, and
anomalies, gaining insights into data in new and exciting ways. The four common characteris-
tics of big data are detailed in Figures 1.2 and 1.3.

K"

» Different forms of structured and unstructured
data

VARIETY < * Data from spreadsheets and databases as well

as from email, videos, photos, and PDFs, all of

which must be analyzed

—

K"

¢ The uncertainty of data, including biases, noise,
and abnormalities

*® Uncertainty or untrustworthiness of data

¢ Data must be meaningful to the problem

VERACITY < being analyzed

® Must keep data clean and implement
processes to keep dirty data from accumulating
in systems

e The scale of data
* Includes enormous volumes of data
generated daily

VOLUME < ® Massive volume created by machines and
networks

® Big data tools necessary to analyze zettabytes and
brontobytes

® The analysis of streaming data as it travels
around the Internet

* Analysis necessary of social media messages
spreading globally

VELOCITY <
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FIGURE 1.3

Big Data Will Create 4.4 Million Global MIS Jobs Big Data Will Create
4.4 Million Global MIS Jobs.

VOLUME VARIETY

Scale of Data Different Forms of Data

« 40 Zettabytes of Data Created by 2020 » 90 Percent of Data Created Is

« 2.5 Quintillion Bytes of Data Created Unstructured
Daily (10 Million Blu-rays) « 400 Million Wireless Monitors

« 100 Terabytes of Data per Company « 4 Billion Hours of Video Created

« 6 Billion Cell Phones Creating Data « 400 Million Tweets

» 90 Percent of Data Created Daily « 30 Billion Pieces of Content Shared on
(10 Million Blu-rays) Facebook Monthly

VELOCITY VERACITY

Analysis of Streaming Data Uncertainty of Data

Every Minute We Create 72 Hours of

YouTube Video, 200,000 Instagram « 1in 3 Business Leaders Do Not Trust
Posts, 205 Million Emails Data to Make Decisions
« 100 Sensors in Every Connected Car « $3.1 Trillion in Poor Data Costs per Year

19 Billion Network Connections

Structured data has a defined length, type, and format and includes numbers, dates, or
strings such as Customer Address. Structured data is typically stored in a traditional system
such as a relational database or spreadsheet and accounts for about 20 percent of the data that
surrounds us. The sources of structured data include:

m Machine-generated data: Created by a machine without human intervention. Machine-
generated structured data includes sensor data, point-of-sale data, and web log data.

®  Human-generated data: Data that humans, in interaction with computers, generate. Human-
generated structured data includes input data, click-stream data, or gaming data.

Unstructured data is not defined and does not follow a specified format and is typically
free-form text such as emails, Twitter tweets, and text messages. Unstructured data
accounts for about 90 percent of the data that surrounds us. The sources of unstructured
data include:

®  Machine-generated unstructured data: Includes satellite images, scientific atmosphere data,
and radar data.

®  Human-generated unstructured data: Includes text messages, social media data, and emails.
(See Figure 1.4.)

- \ FIGURE 1.4
STRUCTURED DATA UNSTRUCTURED DATA
Structured and Unstructured
Sensor data Satellite images Data Examples.
Weblog data Photographic data
Financial data Video data
Clickstream data Social media data
Point-of-sale data Text message
kAccounting data Voice mail data j
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