“For decades, all of the technologies that organizations used to measure and forecast their operations were a small
niche in enterprise computing. That situation reversed itself a few years ago, and now the inevitable emergence of big
data demands clear thinking and advice.

“Bill Schmarzo is the real deal. He shares his experience and know-how freely in a book that lays it out without hype.”
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It’s A Wonderful Life has always been one of my favorite movies. I always envisioned
myself a sort of George Baily; someone who always looked for opportunities to give
back. So whether it’s been coaching youth sports, helping out with the school band,
or even persuading my friend to build an ethanol plant in my hometown of Charles
City, lowa, I've always had this drive to give back.

When Carol Long from Wiley approached me about this book project, with the
strong and supporting push from Denise Partlow of EMC, I thought of this as the
perfect opportunity to give back—to take my nearly 30 years of experience in the
data and analytics industry, and share my learnings from all of those years work-
ing with some of the best, most innovative people and organizations in the world.

I have been fortunate enough to have many Forrest Gump moments in my life—
situations where I just happened to be at the right place at the right time for no other
reason than luck. Some of these moments of serendipity include:

One of the first data warehouse projects with Procter & Gamble when I was
with Metaphor Computer Systems in the late 1980s.

Head of Sales and Marketing at one of the original open source companies,
Cygnus Support, and helping to craft a business model for making money
with open source software.

Creating and heading up Sequent Computer’s data warehouse business in
the late 1990s, creating one of the industry’s first data warehouse appliances.
VP of Analytic Applications at Business Objects in the 2000s, creating some
of the industry’s first analytic applications.

Head of Advertising Analytics at Yahoo! where I had the great fortune to
experience firsthand Yahoo!’s petabyte project, and use big data analytics to
uncover the insights buried in all of that data to help Yahoo!’s advertisers
optimize their spend across the Yahoo! ad network.

A failed digital media startup, JovianDATA, where I experienced the power of
cloud computing to bring unbelievable analytic power to bear on one of the
digital media’s most difficult problems—attribution analysis.

And finally, my current stint as CTO of EMC Global Services’ Enterprise
Information & Analytics Management (EIM&A) service line, where my every-
day job is to work with customers to identify where and how to start their
big data journeys.



I hope that you see from my writing that I learned early in my career that technol-
ogy is only interesting (and fun) when it is solving meaningful business problems
and opportunities. The opportunity to leverage data and analytics to help clients
make more money has always been the most interesting and fun part of my job.

I've always admired the teaching style of Ralph Kimball with whom I had the
fortune to work with at Metaphor and again as a member of the Kimball Group.
Ralph approaches his craft with very pragmatic, hands-on advice. Ralph (and his
Kimball Group team of Margy Ross, Bob Becker, and Warren Thornthwaite) have
willingly shared their learnings and observations with others through conferences,
newsletters, webinars, and of course, their books. That’s exactly what I wanted to
do as well. So I've been actively blogging about my experiences the past few years,
and the book seemed like a natural next step in packaging up my learnings, obser-
vations, techniques, and methodologies so that I could share with others.

There are many folks I would like to thank, but I was told that my acknowledg-
ments section of the book couldn’t be bigger than the book itself. So here we go
with the short list.

The Wiley folks—Carol Long, Christina Haviland, and especially Adaobi Obi
Tulton—who reviewed my material probably more times than I did. They get
the majority of the credit for delivering a readable book.

Marc Demarest, Neil Raden and John Furrier for the great quotes. I hope the
book lives up to them.

Edd Dumbill and Alistair Croll from Strata who are always willing to give me
time at their industry-leading data science conference to test my materials,
and to the “Marc and Mark Show” (Marc Demarest and Mark Madsen) who
also carve out time in their Strata track to allow me to blither on about the
business benefits of big data.

John Furrier and David Vellante from SiliconAngle and theCube who were
the first folks to use the term “Dean of Big Data” to describe my work in the
industry. They always find time for me to participate in their industry-leading,
ESPN-like technology web broadcast show.

Warren Thornthwaite who found time in his busy schedule to brainstorm and
validate ideas and concepts from the book and provided countless words of
encouragement about all things—book and beyond.

I'd like to thank my employer, EMC. EMC gave me the support and afforded me
countless opportunities to spend time with our customers to learn about their big
data challenges and opportunities. EMC was great in sharing materials including
the data scientist certification course (which I discuss in Chapter 4) and the Big



Data Storymap (which I discuss in Chapter 12). EMC also gave me the time to write
this book (mostly in airplanes as I flew from city to city).

I especially want to thank the customers over the past three decades with whom
I have had the great fortune to work. They have taught me all that I share in this
book and have been willing patients as we have tested and refined many of the
techniques, tools, and methodologies outlined in this book.

I need to give special thanks to Denise Partlow, without whose support, encour-
agement, and demanding nature this book would never have gotten done. She
devoted countless hours to reviewing every sentence in this book, sometimes mul-
tiple times, and arguing with me when my words and ideas made no sense. She
truly was the voice of reason behind every idea and concept in this book. I couldn’t
ask for a better friend.

Of course, I want to thank my wife, Carolyn, and our kids, Alec, Max, and Amelia.
You'll see several references to them throughout the book, such as Alec’s (who is
our professional baseball pitcher) help with baseball stats and insights. They have
been very patient with me in my travels and time away from them. T know that
a thank you in a book can’t replace the missed nights tucking you into bed, long
tossing on the baseball field or rebounding for you in the driveway, but thanks for
understanding and being supportive.

Finally, I want to thank my Mom and Dad, who taught me the value of hard work
and perseverance, and to never stop chasing my dreams. In particular, I want to
thank my Mom, whose devotion to helping others motivated me to stick with this
book even when I didn’t feel like it. So in honor of my Mom, who passed away
nearly 16 years ago, I will be dedicating proceeds from this book to breast cancer
research, the disease that took her away from her family, friends, and her love of
helping others. Mom, this book is for you.






Preface . . ... Xix

Introduction . ... ... XXi
The Big Data Business Opportunity . . ...................... 1
The Business Transformation Imperative. . ............ ... ... ...... 3
Walmart Case Study. . ...ttt 3

The Big Data Business Model Maturity Index . ....................... 5
Business Monitoring . ......... i 7
BusinessInsights . ...... ... ... i 7
Business Optimization . ......... ... i 9

Data Monetization. ............ ... ... o il 10
Business Metamorphosis ... ...... .. .. i i 12

Big Data Business Model Maturity Observations. . ................... 16
SUMMAIY . o e e e 18
Big Data History Lesson. ........... ... ... ... 19
Consumer Package Goods and Retail Industry Pre-1988............... 19
Lessons Learned and Applicability to Today’s Big Data Movement . . . . ... 23
SUMMANY . . ot e e e 24
Business Impactof BigData. . . ............. ... ... ...... 25
Big Data Impacts: The Questions Business Users Can Answer. .......... 26
Managing Using the Right Metrics. . ........ ... ..o s, 27
Data Monetization Opportunities. . .. ....... .. ... oo . 30
Digital Media Data Monetization Example. . .................... 30

Digital Media Data Assets and Understanding Target Users. ... ... .. 31

Data Monetization Transformations and Enrichments . ............ 32

SUMMANY . oo e e e e 34



xiv Big Data

Organizational Impact of BigData. . ...................... 37
Data Analytics Lifecycle ........ .. o i 40
Data Scientist Roles and Responsibilities. . . ........................ 42

DISCOVEIY. . ottt 43
Data Preparation . ........ ..o 43
Model Planning . .. ..ot 44
ModelBuilding . ... 44
Communicate Results ........... ... i 45
Operationalize. . ...t 46
New Organizational Roles ......... ... ... ... .. 46
User Experience Team .. ......otiin i 46
New Senior ManagementRoles. . ................ ..., 47
Liberating Organizational Creativity . . .. ......... ... ... .. 49
SUMMAIY . oot e e 51

Understanding Decision Theory ........... ... ... .. ..... 53
Business Intelligence Challenge ......... ... ... ... .. . .. 53
The Deathof Why ... . 55
Big Data User Interface Ramifications .. .......... ... ... ... ...... 56
The Human Challenge of Decision Making. . ....................... 58

Traps in Decision Making. . .......... i 58
WhatCanOneDo? . ...t 62
SUMMAIY . ot e e e e 63

Creating the Big Data Strategy .......... ... ... ... ... .... 65

The Big Data Strategy Document. ........ ...t 66
Customer Intimacy Example ......... ... . ... . ... o oL 67
Turning the Strategy Document into Action. .. .................. 69

Starbucks Big Data Strategy Document Example . ................... 70

San Francisco Giants Big Data Strategy Document Example............ 73

SUMMAIY . o e 77

Understanding Your Value Creation Process. ... ............. 79
Understanding the Big Data Value Creation Drivers . ................. 81

Driver #1: Access to More Detailed Transactional Data. ............ 82



Contents xv

Driver #2: Access to Unstructured Data .. ...................... 82
Driver #3: Access to Low-latency (Real-Time) Data................ 83
Driver #4: Integration of Predictive Analytics.................... 84
Big Data Envisioning Worksheet. . . ........ ... ... .. ... ..., 85
Big Data Business Drivers: Predictive Maintenance Example. ... ... .. 86
Big Data Business Drivers: Customer Satisfaction Example.......... 87
Big Data Business Drivers: Customer
Micro-segmentation Example ........ ... ... ... ... oL 89
Michael Porter’s Valuation Creation Models . . ...................... 91
Michael Porter’s Five Forces Analysis . .......... ... ... ... .... 91
Michael Porter’s Value Chain Analysis. . . ....................... 93
Value Creation Process: Merchandising Example . ................ 94
SUMMArY . oo 104
Big Data User Experience Ramifications .. ................. 105
The Unintelligent User Experience .. ..., 106
Understanding the Key Decisions to Build a Relevant User Experience . . . 107
Using Big Data Analytics to Improve Customer Engagement .......... 108
Uncovering and Leveraging Customer Insights. .. .................. 110
Rewiring Your Customer Lifecycle Management Processes. . . ... ... 112
Using Customer Insights to Drive Business Profitability ........... 13
Big Data Can Power a New Customer Experience .................. 16
B2C Example: Powering the Retail Customer Experience.......... 116
B2B Example: Powering Small- and Medium-Sized Merchant
Effectiveness . ... ... . 19
SUMMArY . oo 122
Identifying Big Data Use Cases . ................c..c..... 125
The Big Data Envisioning Process . . ........ ... ... 126
Step 1: Research Business Initiatives. .. ....................... 127
Step 2: Acquire and Analyze YourData ....................... 129
Step 3: Ideation Workshop: Brainstorm New Ideas. . ............. 132
Step 4: Ideation Workshop: Prioritize Big Data Use Cases. .. ....... 138
Step 5: Document Next Steps .. ... i 139

The Prioritization Process . . ... e 140



xvi Big Data

The Prioritization Matrix Process . ........................... 142
Prioritization Matrix Traps .. ...t 143
Using User Experience Mockups to Fuel the Envisioning Process. . .. . ... 145
SUMMArY .o 149
Solution Engineering. . ...... ... 151
The Solution Engineering Process. . . ... .. 151
Step 1: Understand How the Organization Makes Money . ........ 153
Step 2: Identify Your Organization’s Key Business Initiatives. . ... ... 155
Step 3: Brainstorm Big Data Business Impact................... 156
Step 4: Break Down the Business Initiative Into Use Cases .. ....... 157
Step 5: Prove OuttheUse Case . ...t 158
Step 6: Design and Implement the Big Data Solution. . ........... 159
Solution Engineering Tomorrow’s Business Solutions .. .............. 161
Customer Behavioral Analytics Example. . ..................... 162
Predictive Maintenance Example . . ........ ... ... ... ... ... 163
Marketing Effectiveness Example. .............. ... ... ..... 164
Fraud Reduction Example ........ ... .., 166
Network Optimization Example. . ...... ... ... ... ... ... ... 166
Reading an Annual Report . ......... ... i 167
Financial Services Firm Example. . ......... ... ... ... ....... 168
Retail Example. . ... ..o o 169
Brokerage Firm Example ........ ... .. . i 171
SUMMArY . oo 172
Big Data Architectural Ramifications ..................... 173
Big Data: Time for a New Data Architecture. . ..................... 173
Introducing Big Data Technologies. . ......................... ... 175
Apache Hadoop. . .. ... 176
Hadoop MapReduce ........ ... .. i 177
Apache Hive. .. ... 178

Apache HBase . ... ...t 178



Contents xvii

PIg . e et 178
New AnalyticTools ......... .. .. i 179
New Analytic Algorithms. .. ... ... .. i i 180
Bringing Big Data into the Traditional Data Warehouse World . ... .. ... 181
Data Enrichment: Think ELT, Not ETL. ............ ... ... . .... 181
Data Federation: Query isthe New ETL....................... 183
Data Modeling: SchemaonRead. ........................... 184
Hadoop: Next Gen Data Staging and Prep Area. . ............... 185
MPP Architectures: Accelerate Your Data Warehouse .. ........... 187
In-database Analytics: Bring the Analytics tothe Data............ 188
Cloud Computing: Providing Big Data Computational Power . .. ... 190
SUMMATY . .t 191
Launching Your Big Data Journey. .. ..................... 193
Explosive Data Growth Drives Business Opportunities . .............. 194
Traditional Technologies and Approaches Are Insufficient. . ........... 195
The Big Data Business Model Maturity Index ... ................... 197
Driving Business and IT Stakeholder Collaboration.................. 198
Operationalizing Big Data Insights . . .. ......... ... .. ... ... .. 199
Big Data Powers the Value Creation Process. ...................... 200
SUMMArY . oo e 202
CalltoAction ... 203
Identify Your Organization’s Key Business Initiatives . . .. ............. 203
Start with Business and IT Stakeholder Collaboration................ 204
Formalize Your Envisioning Process. .. ....... ... 204
Leverage Mockups to Fuel the Creative Process .................... 205
Understand Your Technology and Architectural Options. . ............ 205
Build off Your Existing Internal Business Processes .................. 206
Uncover New Monetization Opportunities ....................... 206
Understand the Organizational Ramifications. . .................... 207






Think Differently.

Your competitors are already taking advantage of big data, and furthermore,
your traditional IT infrastructure is incapable of managing, analyzing and acting
on big data.

Think Differently.

You should care about big data. The most significant impact big data can have on
an organization is its ability to upgrade existing business processes and uncover new
monetization opportunities. No organization can have too many insights about the
key elements of their business, such as their customers, products, campaigns, and
operations. Big data can uncover these insights at a lower level of granularity and in
a more timely, actionable manner. Big data can power new business applications—
such as personalized marketing, location-based services, predictive maintenance
attribution analysis, and machine behavioral analytics. Big data holds the promise of
rewiring an organization’s value creation processes and creating entirely new, more
compelling, and more profitable customer engagements. Big data is about business
transformation, in moving your organization from retrospective, batch, business
monitoring hindsights to predictive, real-time business optimization insights.

Think Differently.

Big data forces you to embrace a mentality of data abundance (versus data scarcity)
and to grasp the power of analyzing all your data—both internally and externally of
the organization—at the lowest levels of granularity in real-time. For example, the
old business intelligence “slice and dice” analysis model, which worked well with
gigabytes of data, is as outdated as the whip and buggy in an age of petabytes of data,
thousands of scale-out processing nodes, and in-database analytics. Furthermore,
standard relational database technology is unable to express the complex branching
and iterative logic upon which big data analytics is based. You need an updated,
modern infrastructure to take advantage of big data.

Think Differently.

Never has this message been more apropos than when dealing with big data.
While much of the big data discussion focuses on Hadoop and other big data tech-
nology innovations, the real technology and business driver is the big data econom-
ics—the combination of open source data management and advanced analytics
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software on top of commodity-based, scale-out architectures are 20 times cheaper
than today’s data warehouse architectures. This magnitude of economic change
forces you to rethink many of the traditional data and analytic models. Data trans-
formations and enrichments that were impossible three years ago are now readily
and cheaply available, and the ability to mine petabytes of data across hundreds of
dimensions and thousands of metrics on the cloud is available to all organizations,
whether large or small.

Think Differently.

What's the biggest business pitfall with big data? Doing nothing. Sitting back.
Waiting for your favorite technology vendor to solve these problems for you. Letting
the technology-shifting sands settle out first. Oh, you've brought Hadoop into the
organization, loaded up some data, and had some folks play with it. But this is no
time for science experiments. This is serious technology whose value in creating new
business models based on petabytes of real-time data coupled with advanced analyt-
ics has already been validated across industries as diverse as retail, financial services,
telecommunications, manufacturing, energy, transportation, and hospitality.

Think Differently.

So what's one to do? Reach across the aisle as business and IT leaders and embrace
each other. Hand in hand, identify your organization’s most important business
processes. Then contemplate how big data—in particular, detailed transactional
(dark) data, unstructured data, real-time data access, and predictive analytics—
could uncover actionable insights about your customers, products, campaigns, and
operations. Use big data to make better decisions more quickly and more frequently,
and uncover new monetization opportunities in the process. Leverage big data to
“Make me more money!” Act. Get moving. Be bold. Don't be afraid to make mistakes,
and if you fail, do it fast and move on. Learn.

Think Differently.



ig data is today’s technology hot topic. Such technology hot topics come around

every four to five years and become the “must have” technologies that will lead
organizations to the promised land—the “silver bullet” that solves all of our technol-
ogy deficiencies and woes. Organizations fight through the confusion and hyperbole
that radiate from vendors and analysts alike to grasp what the technology can and
cannot do. In some cases, they successfully integrate the technology into the organi-
zation’s technology landscape—technologies such as relational databases, Enterprise
Resource Planning (ERP), client-server architectures, Customer Relationship
Management (CRM), data warehousing, e-commerce, Business Intelligence (BI),
and open source software.

However, big data feels different, maybe because at its heart big data is not about
technology as much as it's about business transformation—transforming the organi-
zation from a retrospective, batch, data constrained, monitor the business environ-
ment into a predictive, real-time, data hungry, optimize the business environment.
Big data isn’t about business parity or deploying the same technologies in order to
be like everyone else. Instead, big data is about leveraging the unique and action-
able insights gleaned about your customers, products, and operations to rewire your
value creation processes, optimize your key business initiatives, and uncover new
monetization opportunities. Big data is about making money, and that’s what this
book addresses—how to leverage those unique and actionable insights about your
customers, products, and operations to make money.

This book approaches the big data business opportunities from a pragmatic,
hands-on perspective. There aren’t a lot of theories here, but instead lots of practical
advice, techniques, methodologies, downloadable worksheets, and many examples
I've gained over the years from working with some of the world’s leading organiza-
tions. As you work your way through this book, you will do and learn the following:

Educate your organization on a common definition of big data and leverage
the Big Data Business Model Maturity Index to communicate to your orga-
nization the specific business areas where big data can deliver meaningful
business value (Chapter 1).

Review a history lesson about a previous big data event and determine what
parts of it you can apply to your current and future big data opportunities
(Chapter 2).
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Learn a process for leveraging your existing business processes to identify
the “right” metrics against which to focus your big data initiative in order to
drive business success (Chapter 3).

Examine some recommendations and learnings for creating a highly effi-
cient and effective organizational structure to support your big data initiative,
including the integration of new roles—like the data science and user experi-
ence teams, and new Chief Data Office and Chief Analytics Officer roles—into
your existing data and analysis organizations (Chapter 4).

Review some common human decision making traps and deficiencies, con-
template the ramifications of the “death of why,” and understand how to
deliver actionable insights that counter these human decision-making flaws
(Chapter 5).

Learn a methodology for breaking down, or functionally “decomposing,” your
organization’s business strategy and key business initiatives into its key busi-
ness value drivers, critical success factors, and the supporting data, analysis,
and technology requirements (Chapter 6).

Dive deeply into the big data Masters of Business Administration (MBA) by
applying the big data business value drivers—underleveraged transactional
data, new unstructured data sources, real-time data access, and predictive
analytics—against value creation models such as Michael Porter’s Five Forces
Analysis and Value Chain Analysis to envision where and how big data can
optimize your organization’s key business processes and uncover new mon-
etization opportunities (Chapter 7).

Understand how the customer and product insights gleaned from new sources
of customer behavioral and product usage data, coupled with advanced analyt-
ics, can power a more compelling, relevant, and profitable customer experi-
ence (Chapter 8).

Learn an envisioning methodology—the Vision Workshop—that drives col-
laboration between business and IT stakeholders to envision what’s possible
with big data, uncover examples of how big data can impact key business
processes, and ensure agreement on the big data desired end-state and critical
success factors (Chapter 9).

Learn a process for pulling together all of the techniques, methodologies,
tools, and worksheets around a process for identifying, architecting, and
delivering big data-enabled business solutions and applications (Chapter 10).
Review key big data technologies (Hadoop, MapReduce, Hive, etc.) and ana-
lytic developments (R, Mahout, MADIib, etc.) that are enabling new data
management and advanced analytics approaches, and explore the impact these
technologies could have on your existing data warehouse and business intel-
ligence environments (Chapter 11).
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Summarize the big data best practices, approaches, and value creation tech-
niques into the Big Data Storymap—a single image that encapsulates the key
points and approaches for delivering on the promise of big data to optimize
your value creation processes and uncover new monetization opportunities
(Chapter 12).

Conclude by reviewing a series of “calls to action” that will guide you and your
organization on your big data journey—Ifrom education and awareness, to the
identification of where and how to start your big data journey, and through
the development and deployment of big data-enabled business solutions and
applications (Chapter 13).

We will also provide materials for download on www.wiley.com/go
/bigdataforbusiness, including the different envisioning worksheets, the
Big Data Storymap, and a training presentation that corresponds with the
materials discussed in this book.

The beauty of being in the data and analytics business is that we are only a
new technology innovation away from our next big data experience. First, there
was point-of-sale, call detail, and credit card data that provided an earlier big data
opportunity for consumer packaged goods, retail, financial services, and telecom-
munications companies. Then web click data powered the online commerce and
digital media industries. Now social media, mobile apps, and sensor-based data
are fueling today’s current big data craze in all industries—both business-to-
consumer and business-to-business. And there’s always more to come! Data from
newer technologies, such as wearable computing, facial recognition, DNA mapping,
and virtual reality, will unleash yet another round of big data-driven value creation
opportunities.

The organizations that not only survive, but also thrive, during these data
upheavals are those that embrace data and analytics as a core organizational capa-
bility. These organizations develop an insatiable appetite for data, treating it as an
asset to be hoarded, not a business cost to be avoided. Such organizations manage
analytics as intellectual property to be captured, nurtured, and sometimes even
legally protected.

This book is for just such organizations. It provides a guide containing tech-
niques, tools, and methodologies for feeding that insatiable appetite for data, to
build comprehensive data management and analytics capabilities, and to make the
necessary organizational adjustments and investments to leverage insights about
your customers, products, and operations to optimize key business processes and
uncover new monetization opportunities.
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