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Foreword

An International Data Corporation (IDC) study notes that, by 2020, the digital universe will have
grown 50 times what it was a decade ago—reaching 40 zettabytes or, effectively, more than 5000
gigabytes per person! This structured, semi-structured, and unstructured data is constantly increas-
ing in volume and velocity. This relentless explosion of data is not merely due to the advent of social
media and mobile technologies, but also due to the “streaming” nature of Internet of Things (IoT),
sensor devices, and machines. A key challenge for most businesses is to find ways to efliciently exploit
the data now available to them and create new advantages in increasingly competitive markets.

To meet this challenge, businesses, agencies, educational institutions, health providers, and
many other organizations must develop detailed strategies to organize, understand, and utilize
available data to gain valuable insights and enhance operational effectiveness. Big Data can be
helpful to the firm in such areas as understanding and meeting consumer needs and wants, opti-
mizing business processes, and handling risk and compliance requirements. While the benefits of
Big Data analytics can be substantial, effective use of Big Data may require cross-industry invest-
ments, upgrades to infrastructures (storages, communications), applications and devices, and most
importantly people skills and capabilities.

This book makes a unique contribution to the discussions around Big Data because it takes a
highly business-oriented view of the technologies and analytics of Big Data. Technology is both an
enabler of business and the business itself. Large service providers such as Google and Amazon are
technology-based businesses, but they also utilize the technologies and analytics to provide value
to their customers. This requires not just a detailed understanding of technologies and analytics,
but a holistic view of the business organization that is essentially seeking value from its invest-
ments. This is another unique proposition of this book—it presents agility as a key business value.
Therefore, this book is a comprehensive primer for businesses that are not just looking at the Big
Data analytics domain, but are eager to capitalize on Big Data in a strategic manner to achieve
business agility.

Dr. Unhelkar has taken an approach in this book that promises to be of immense value to
the industry—Tlarge businesses in particular. Right from the outset, his focus is on value. Dr.
Unhelkar argues in this book that agility is the goal of business and Big Data is a suitable enabler.

In dealing with new technologies, most business challenges arise not in the concepts but,
rather, in their implementation. The Big Data framework presented in this book can help reduce
implementation risks significantly. This framework is your insurance against pitfalls and failures
as it will help you tread the Big Data path rather carefully.

James M. Curran, PhD
Dean, College of Business
University of South Florida Sarasota—Manatee
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Preface

This book, Big Data Strategies for Agile Business: Framework, Practices, and Transformation
Roadmap, outlines a strategic approach to Big Data that renders a business Agile. There are three
key motivators for this book:

a. Extract strategic business value from Big Data, which essentially revolves around business
agility,

b. Reduce business risks in adopting Big Data by basing it on carefully constructed thought
process, and

c. Provide an overview of the Big Data analytics and technologies as enablers of Big Data
strategies

In order to achieve the above goals, this book starts with a strategic understanding of the core
purpose of data—which is to enhance business decision making. Many businesses struggle with
the right set of questions to ask of Big Data rather than the answers to the questions. This book
provides a framework to ask those questions and develops a systematic approach to arrive at the
answers. The discussions on the capabilities of Big Data technologies (e.g., Hadoop/HDEFES and
NoSQL) and Big Data analytics (e.g., Descriptive, Predictive, Prescriptive and NPS) provide the
basis for Big Data business strategies.

The flexibility and rapidity in decision making is understood and expanded in this book as
Agile Business. An Agile Business is described as one in which decisions are made dynamically
based on analytics that are themselves changing depending on the circumstances of an individual
customer and/or the context in which the business finds itself (e.g., political uncertainty, changing
legal structure, global collaborations). This brings in agility for the analytic processes themselves.
This book uniquely covers significant ground between Big Data and Agile Business.

What is Big Data and how is it different than regular data? Why should a business bother
about it—especially when there is so much investment in regular data? What are the associated
risks in adopting Big Data? What are the benefits? Should the business decide to adopt Big Data,
what would be a good approach to managing and reducing the risks? These are some of the key
strategic questions asked in this book.

The discussions herein are aimed to ameliorate the paucity of literature on the szraregy aspects of
Big Data. In order to help organizations adopt Big Data, this book is written around the following
layers: Agile values, data science-related key roles, Big Data building blocks (modules), suggested
artifacts and deliverables, business conditions (parameters defining the business, like big, medium,
small; product or service), and selected Agile method techniques. This discussion is closely accom-
panied by a 12-lane X 4-iteration Big Data transformation road map, a strategy cube, and the
Big Data manifesto. The end result is a “Big Data Framework for Agile Business” (BDFAB v2.5).
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The BDFAB maintains reference to industry standards in quality and process modeling, maturity
models, reference enterprise architectures, and standards. The Big Data technology domain is
experiencing acute shortages of skills in the Hadoop ecosystem, the NoSQL database suites, and
programming based on MapReduce, “R,” and Python. This book specifically addresses the need
for resource planning including upskilling, training, recruitment, and coaching people and teams
in the Big Data domain through a Skills Framework (SFIA). Furthermore, this book discusses
dissipation of capabilities and skills through the formation of Centers of Excellence around Big
Data and related disciplines.

Finally, note how collaboration is becoming a norm in most modern businesses. Each business
strives to combine its offerings with those from many other businesses. For example, travel (e.g.,
TripAdvisor) is combining with insurance and taxi (e.g., Uber); logistics (e.g., FedEx) is combining
with retail; and the hospital domain is combining with airlines (e.g., medical tourism). Each busi-
ness has many collaborative components that make Big Data initiatives go beyond a single organi-
zation. Whether it is health, education, insurance, banking, agriculture, or transportation, each of
these industries and many more are experiencing dramatic changes through widespread opportuni-
ties to collaborate, analyze, and execute their strategies, driven by the technologies and analytics
of Big Data. In addition to the interfaces and integrations (typically on a cloud architecture), these
initiatives are best supported by a suite of guiding principles. Adhering to these principles can pro-
vide a common ground for utilization of Big Data in a strategic manner. This book takes the first
step towards the common ground by presenting a five-statement Big Data manifesto.

These discussions should help mitigate the risks associated with adoption of Big Data by busi-
nesses. This book further demonstrates the application of the BDFAB in practice through case studies.

BDFAB and the associated ideas discussed in this book are based on a combination of litera-
ture exploration, conceptual model building, research and experimentation, and the author’s prac-
tical consulting experience. BDFAB is well received in a number of forums in the United States,
India, and Australia. BDFAB is also the basis for Big Data-related educational courses for higher
degrees. The material in this book thus promises to be of value to both businesses and academ-
ics. My hope is that this book will provide to be a valuable addition to the repertoire of thought
processes around Big Data and Agile strategies, and that it will provide organizations with much-
needed insights into how Big Data technologies and analytics can provide strategic business value.

Please note that URLs in endnotes were accessed in 2017.

The Structure of This Book

Section I of the book is made up of Chapters 1 and 2. This section will be of interest to all read-
ers, but data scientists and senior decision makers of an organization responsible for Big Data
adoption will find this part of direct value. Chapter 1 focuses on introducing the concepts of Big
Data strategies and clearly delineating them from Big Data analytics and technologies. Chapter 2
outlines the Big Data Framework for Agile Business (BDFAB). The framework itself needs to be
kept in mind in goingthrough the remaining chapters.

Section I of the book is made up of Chapters 3—9. This section will be of particular interest to
data scientists, data analysts, process modelers, architects, and solutions designers.

Chapter 3 focuses the characteristics of Big Data—3V+V+V, optimum granularity level, and
context. Chapter 4 outlines the process aspect of Big Data—capturing requirements with use
cases and activity graphs of the UML and the TEST sub-framework; 13 Agile techniques in the
solutions space; and the 12-lane X 4-iteration Big Data adoption process. Chapter 5 deals with the
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Hadoop-based Big Data technologies and places them within the enterprise architecture. Chapter
6 introduces the SMAC stack and deals particularly with its SoMo (social media and mobile)
aspect; user experience analysis with its pre- and post-users is also discussed. Chapter 7 is focused
on the cloud and how its use can help in developing Analytics-as-a-Service (AaaS). Chapter 8
outlines the place of Semantic Web, RDF, and triples within Big Data adoption. This chapter also
discusses the Collaborative Business Process Engineering for Big Data. Chapter 9 introduces the
distributed database architectures and compares the NoSQL databases (Key-Value, Columnar,
Document, and Graph), keeping the CAP theorem in mind.

Section I1I is made up of Chapters 10—12. The section deals with the “soft” aspects of Big Data
adoption. It will be of particular interest to HR managers, quality analysts and testers, people
associated with community formation, and everyone interested in understanding Agile in a busi-
ness/organizational context. Chapter 10 discusses the nuances of quality assurance and testing in
Big Data space. This chapter also explains governance, risk, and compliance (GRC) in Big Data.
Chapter 11 is all about the people—approaches to upskilling staff (using SFIA framework), mov-
ing the organization from doing and learning to being Agile, and community formation. Chapter
12 is dedicated to the description of a functional Agile organization post—Big Data adoption.

Section IV is made up of Chapters 13—15 and focuses on case studies. These case studies are
based on real organizations, but they are discussed in a hypothetical manner. The purpose of these
case studies is to demonstrate the application of BDFAB. Therefore, these case studies do 7ot con-
tain the nitty-gritty details of analytics and technologies. The case studies simply show where and
how the various modules of BDFAB are applied in real life. The case studies need to be read in
conjunction with the previous chapters of this book—and, in particular, the BDFAB framework.

Readers

Following are the reader categories (not limited to this list) that I believe will find this book useful:

a. Data architects, data analysts, and aata scientists looking for a strategic, holistic Big Data-
adoption framework that will enable them to apply their data expertise to business

b. Business decision makers, CXOs, and directors who want to understand the relevance of Big
Data to their business and how it can provide business agility

c. Business process modelers (business analysts) responsible for embedding Big Data analytics
and analytical services within the business processes of the organization

d. Solution developers working in an Agile environment with Hadoop and NoSQL, who want
to learn the end results of their effort

e. Quality analysts and testers in the Big Data space who are organizing verification and vali-
dation activities for analytical algorithms, business processes, and data

f. Advanced degree students of management, business, and information technologies—spe-
cifically MBA, MSc, and MIT students—who would like to study Big Data in the context
of business

g. Researchers and professors responsible for investigating and teaching skills related to Big
Data strategies for Agile business and project management

Each chapter of this book has objectives, abstracts, detailed discussions, figures, tables, and
sidebars. References in each chapter contain relevant books, articles, and websites. The action
points at the end of each chapter are for the benefit of practitioners, and the consolidation
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workshops can come in handy in training seminars and senior classrooms. The workshop
questions can be worked out by students (or industrial training participants) to demonstrate
their grasp of the chapter. Thus, this book should be of value to courses at graduate lev-
els in business as well as information technologies. Suggested courses, subjects, orunits that
can use this book in an academic format include: Big Data Strategies and Frameworks; Big
Data Analytics in Business; Big Data Technology and Management; and Advanced Topics in
Business Management.

Key Takeaways of This Book

These are the key takeaways that the readers will get from this book:

Find an all-encompassing, holistic approach to Big Data adoption (Big Data Framework for
Agile Business—BDFAB) that will result in Agile business value

Transcend the focus of Big Data adoption from analytics and technologies to business
strategies

Discuss the importance of Big Data technologies (Hadoop/MapReduce), enterprise archi-
tecture (EA), and social-mobile—analytics—cloud (the SMAC stack) in Big Data adoption
Discuss the approach to requirements modeling (with Use cases and Activity graphs of the
Unified Modelling Language [UML]) analysis in Big Data related projects

Provide an understanding of issues surrounding quality and testing in Big Data-related
projects

Share a practitioner’s view on Big Data strategies that would be helpful to consultants as well
as in-house decision makers

Understand the concepts of Big Data strategies and Agile business through examples and
case studies

Outline the details of Big Data from a senior student/academic perspective
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Mapping the Book to a University Course

Table I.1 offers a suggested mapping of the chapters in this book to a 13-week university course
mainly aimed at the graduate level. The consolidation workshops at the end of each chapter can
be used for exercises as well as developing a case study on BDFAB throughout the semester.

Table 1.1 Mapping of the Chapters in This Book to a One-Semester Course
Relevant
Week Discussion Topic Chapters Comments for an Educational Course
1 Introducing Big Dataand | Chapter 1 Outline the importance of business

Agile Business agility that is enabled by Big Data.
Advantages and challenges in use of
Big Data. What do we mean by
“business agility” anyway? (Speed and
accuracy in decision making.)
Arguments for a need of a framework
are established.

2 Big Data Framework for Chapter 2 Basic understanding the BDFAB,

Agile Business (BDFAB) including its values, roles, building
blocks, artifacts, conditions, Agile
practices, and the supporting
compendium (Big Data manifesto,
strategy cube, and 12-lane adoption
process)

3 Data Science, Data Chapter 3 Understanding 3V+V+V of Big Data.

Analytics Relating data and analytics. The role of

(Structured and data science. The importance and

Un-structured) and (Their relevance of context and granularity of

Impact on) decision making.

Business Agility
4 Business Process Chapter 4 Relating Big Data analytics to business
Modeling, Use processes. Use of UML (use cases and
Cases, and Big Data activity diagrams) in modeling Big
Adoption Process Data-enabled process.
The iterative and incremental Big Data
adoption process (12 lanes x 4
quarterly iterations).
5 Enterprise Architecture Chapter 5 Zachman and TOGAF EA frameworks
and Hadoop and positioning adoption of Big Data
(HDFS) Ecosystem within those frameworks. A review of
the Big Data technologies.
6 Social Mobile (SoMo) and | Chapter 6 Discussion around the SMAC stack and
Input/Output Data how it is positioned with BDFAB.

Strategies Importance of user experience (UX)

and how to source data to analyze UX.

(Continued)
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Table 1.1 (Continued) Mapping of the Chapters in This Book to a One-Semester Course

Relevant
Week Discussion Topic Chapters Comments for an Educational Course
7 Cloud-Based Big Data Chapter 7 Further discussion on use of cloud
Strategies within BDFAB implementation.
Creation of Analytics-as-a-Service
(AaaS) and Self-Serve Analytics (SSA).
8 Big Semantic Web and Chapter 8 Semantic web ntologies, taxonomies,
Collaborative Business and rules within Big Data; use of RDF
Process Engineering and triples and how they relate to Big
(CBPE) Data adoption; collaborative business
process engineering.
9 Business Value in NoSQL | Chapter 9 Discussing four different types of
NoSQL databases (KV, Document,
Columnar, and Graph); application of
the CAP theorem to NoSQL databases.
Relating to business value of Agility.
10 Quality, Testing (Veracity), | Chapter 10 Use of quality techniques to improve
Metrics, and data, analytics, and process quality.
Governance—-Risk— Prevention and detection of errors in
Compliance (GRC) of Big Big Data. Discussing the GRC aspect of
Data BDFAB.
11 Big Data Chapter 11 Use of SFIA framework for information-
Resourcing— People in age skills in BDFAB. How to enhance
Projects and the capabilities using
Organizations—and skills—attitude—experience—influence.
Communities;
Compliance and Risks
12 Functioning Agile Business | Chapter 12 Based on the Art of Agile Practice, this
Post-Big is a summary chapter on use of agility
Data Adoption in organizations and how Big Data
further enables that agility.
13 Consolidation and Review Case studies worked by the students

can be reviewed here.
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Mapping the Book to a Three-Day Workshop (Industry Setting)

Table 1.2 presents a potential mapping of the book to an industrial three-day workshop

Table 1.2 Mapping of the Chapters in this Book to a Three-Day Workshop

Presentation and

Modeling, Use
Cases, and Big Data
Adoption Process

Discussion Workshop | Relevant
Day Session Topic Chapters Comments for a Workshop
1 8:30-10:00 | Introducing Big Data | Chapter 1 | Start with a case study/real life
and Agile Business organization. Discuss the
understanding of Big Data— its
potential challenges and
advantages in the context of the
organization. This can be a SWOT/
PESTLE analysis. Note down the
concerns and risks.
10:30-12:00 | Big Data Framework | Chapter2 | Basic understanding the BDFAB,
for Agile Business including its values, roles,
(BDFAB) building blocks, artifacts,
conditions, Agile practices, and
the supporting compendium (Big
Data manifesto, strategy cube and
12-lane adoption process). Discuss
the Big Data Manifesto from a
company/industry viewpoint.
1:30-3:00 | Data Science, Data Chapter 3 | What type of data will be newly
Analytics sourced? Will it be collected by
(Structured & the organization or ingested from
Unstructured) and data providers? Discuss in the
(their impact on) context of 3V+V+V of Big Data.
Business Agility Focus more on context (hex
elementization) and optimum
granularity level as compared with
actual analytics.
3:30-5:00 Business Process Chapter 4 | Focus on the fact that analytics in

practice are deeply embedded in
business processes, hence the
importance of modelling—with
UML (use cases and activity
diagrams).

Also, a separate dedicated focus on
the iterative and incremental Big
Data adoption process (12 lanes x
4 quarterly iterations).

(Continued)
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Table 1.2 (Continued) Mapping of the Chapters in this Book to a Three-Day Workshop

Presentation and
Discussion Workshop | Relevant
Day Session Topic Chapters Comments for a Workshop
2 8:30-10:00 Enterprise Chapter 5 | Review an existing EA framework if
Architecture and available. Otherwise, discuss
Hadoop Zachman and TOGAF EA
(HDFS) Ecosystem frameworks and how they will
help reduce the risks in the
adoption of Big Data. Study of the
enterprise technology stack and
the positioning of operational
services using the technologies.
10:30-12:00 | Social Mobile (SoMo) | Chapter 6 | Discuss the four elements that
and make up the SMAC stack from a
Input/Output Data practical viewpoint. Discuss the
Strategies changes to access, devices and
usability, applications, and
infrastructure resulting from Big
Data adoption. Workshop around
the pre- and post-user factors
within user experience analysis.
1:30-3:00 Cloud-Based Big Data | Chapter 7 | Further discussion on the use of
Strategies the cloud within BDFAB
implementation. Positioning the
analytics across the network and
their integration with processes
and presentation is part of this
discussion.
3:30-5:00 Big Semantic Web Chapter 8 | Outline of a Big Data-driven
and semantic enterprise. Use of
Collaborative semantic Web ontologies,
Business Process taxonomies, and rules within Big
Engineering Data; use of RDF and triples and
(CBPE) how they relate to Big Data
adoption; challenges and
importance of collaborative
business process engineering
(CBPE).

(Continued)




Preface m xliii

Table 1.2 (Continued) Mapping of the Chapters in this Book to a Three-Day Workshop

Presentation and

Data Adoption

Discussion Workshop | Relevant
Day Session Topic Chapters Comments for a Workshop
3 8:30-10:00 Business Value in Chapter9 | Discussing four different types of
NoSQL NoSQL databases (KV, Document,
Columnar, and Graph); application
of the CAP theorem to NoSQL
databases. Importance of
integration of NoSQL databases
with existing enterprise data.
Relating NoSQL to business value
of agility.
10:30-12:00 | Quality, Testing Chapter Review of existing quality activities
(Veracity), Metrics, 10 within an organization. Discussion
and Governance-Risk- on which of these quality
Compliance (GRC) techniques apply to improve data,
of Big Data analytics, and process quality.
Prevention and detection of errors
in Big Data. The governance, risk,
and compliance (GRC) supported
by Big Data and required within
Big Data are two important
practical aspects of BDFAB.
1:30-3:00 Big Data Chapter What are the existing skills in the
Resourcing—People | 11 organization related to Big Data?
in Projects and What is the skill gap (use of SFIA
Organizations—and framework)? And how to upskill
Communities; and enhance the capabilities of
Compliance and the organization? Which
Risks communities are important, and
how to foster their development
based on services?
3:30-5:00 Functioning Agile Chapter Discussion on Agile beyond
Business Post-Big 12 methods and in the organizational

space. Based on the Art of Agile
Practice, this is a summary chapter
on use of Agility in organizations
and how Big Data further enables
that agility.
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Domain Terms and Acronyms

Term/Acronym Description & Comments
Aaa$S Analytics as a Service
BA business analysis: a discipline of exploring and identifying business

needs, prioritizing them based on risks and business goals, and
providing potential solutions that fulfill those needs. These areas of work
include exploring and identifying business needs, prioritizing them in
the context of the capabilities of the business, and risk-based
comparisons. Can also mean “business architecture.”

BASE Basically Available, Soft state, Eventually consistent
BDFAB Big Data Framework for Agile Business
BPI business process integration: brings together varied business processes

in order to provide unified value to stakeholder. BPI also brings together
data, processes, architecture and stakeholders together in an integrated
manner. BPI also deals with integration of underlying systems that
provide data and its processes for business processes.

BPM business process modeling — modeling of business processes with a view
to understanding and optimizing them — usually undertaken with a
recognized suite of notations derived from a framework. A BPM can
define both “as is” and “to be” state of a process.

BPMN business process modeling notation

BPR business process reengineering: a fundamental re-think of the way an
organization operates, typically shifting the mindset for a hierarchical
inward facing organization to an process-driven, customer-centric
outward facing organization. Making use of technologies, BPR aims to
improve the efficiency and effectiveness of organizational processes by
many folds (as against a percentage). Consequently, business process
reengineering forms the basis to fundamentally reshape the way an
enterprise conducts its operations.

CAMS Composite Agile Method and Strategy

CAP Consistency — Availability — Partition tolerance
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Term/Acronym Description & Comments

CBPE Collaborative Business Process Engineering — approach to modeling a
suite of collaborative business processes that cut across multiple
organizational boundaries - still making using of one or more of known
process modeling techniques

CBPE collaborative business process engineering

CEMS carbon emissions management system

CRM customer relationship management

DevOps development and operations

EA enterprise architecture

ERP enterprise resource planning

GRC governance, risk, and compliance

Hadoop Big Data technology for distributed storage and processing on commodity
computing (Hadoop is not a acronym)

HDFS Hadoop Distributed File System

HR human resources

KVP key-value pair (a type of NoSQL database)

MDM master data management

MPP massive parallel processing

NFRS non-functional requirements specification

NoSQL Not Only Structured Query Language

ODBA outcome driven business architecture

QA quality assurance

QC quality control

RDF Resource Description Framework

SE semantic enterprise

SFIA Skills Framework for the Information Age

SMAC Stack social, mobile, analytics, and Cloud stack

SoMo social media and mobile

SSA self-serve analytics

SWOT Analysis

strengths, weaknesses, opportunities, and threats analysis

SWT

Semantic Web Technologies
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Term/Acronym Description & Comments
TESP technical, economic, social, and process

UML Unified Modeling Language

TOGAF The Open Group Architecture Framework

V&V verification and validation (quality assurance)
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Chapter 1

Introduction to BIG Data
and Agile Business

Chapter Objectives

Understand data, Big Data, and their importance to business organizations

Set the business context for Big Data, the analytics, and the relevance of Agile

Explore the potential value of Big Data for business as a decision-making tool

Appreciate the need for a strategic, holistic approach to Big Data adoption that aligns Big
Data to business strategies

Underscore the importance of Big Data beyond analytics and technologies and in the busi-
ness space

Explain the benefit of Big Data as an enabler of business agility

Provide an understanding of Agile business and separate it from Agile methods

Explain how Big Data should be harnessed to aid in building business agility

Outline the business growth, optimization, risk management, and sustainability opportuni-
ties for businesses with Big Data

Discuss the contemporary challenges of Big Data adoption encountered by organizations
Create the foundation for short- and long-term Big Data strategies by moving from observa-
tions to data, information, knowledge, and insights

Big Data and Business Value

Data is one of the most important organizational resources. Like oil, water, and electricity, data
can also be considered a utility. Organizations that learn to harness the potential of this data
resource have a distinct business advantage. Sourcing, storing, sharing, securing, analyzing, and
presenting data insights are integral to being a learning organization. Big Data is essentially data,
further characterized by large volumes, extreme velocity, and myriad variety laced with veracity.
These are the popular Vs of Big Data. A learning organization goes beyond using the inherent
characteristics of Big Data by discovering the hidden value. This is the fifth V—value—and it can
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