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Preface

When you migrated to the twenty-first century, did you ever consider what today’s
world would look like? And what would inspire and drive the development
and transformation of almost every aspect of our daily lives, study, work, and
entertainment—in fact, every discipline and domain, including government, busi-
ness, and society in general?

The most relevant answer may be data, and more specifically so-called “big data,”
the data economy, the science of data: data science, and data scientists. This is
without doubt the age of big data, data science, data economy, and data profession.

The past several years have seen tremendous hype about the evolution of cloud
computing, big data, data science, and now artificial intelligence. However, it is
undoubtedly true that the volume, variety, velocity, and value of data continue to
increase every millisecond. It is data and data intelligence that is transforming
everything, integrating the past, present, and future. Data is regarded as the new
Intel Inside, the new oil, and a strategic asset. Data drives or even determines the
future of science, technology, economy, and possibly everything in our world today.

This desirable, fast-evolving, and boundless data world has triggered the debate
about data-intensive scientific discovery—data science—as a new paradigm, i.e.,
the so-called “fourth science paradigm,” which unifies experiment, theory, and
computation (corresponding to “empirical” or “experimental,” “theoretical,” and
“computational” science). At the same time, it raises several fundamental questions:
What is data science? How does data science connect to other disciplines? How does
data science translate into the profession, education, and economy? How does data
science transform existing science, technologies, industry, economy, profession,
and education? And how can data science compete in next-generation science,
technologies, economy, profession, and education? More specific questions also
arise, such as what forms the mindset and skillset of data scientists?

The research, innovation, and practices seeking to address the above and other
relevant questions are driving the fourth revolution in scientific, technological, and
economic development history, namely data science, technology, and economy.

These questions motivate the writing of this book from a high-level perspective.
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viii Preface

There have been quite a few books on data science, or books that have been
labeled in the book market as belonging under the data science umbrella. This book
does not address the technical details of any aspect of mathematics and statistics,
machine learning, data mining, cloud computing, programming languages, or other
topics related to data science. These aspects of data science techniques and applica-
tions are covered in another book—Data Science: Techniques and Applications—by
the same author.

Rather, this book is inspired by the desire to explore answers to the above
fundamental questions in the era of data science and data economy. It is intended to
paint a comprehensive picture of data science as a new scientific paradigm from the
scientific evolution perspective, as data science thinking from the scientific thinking
perspective, as a transdisciplinary science from the disciplinary perspective, and as
a new profession and economy from the business perspective.

As a result, the book covers a very wide spectrum of essential and relevant
aspects of data science, spanning the evolution, concepts, thinking and challenges,
discipline and foundation of data science to its role in industrialization, profession,
and education, and the vast array of opportunities it offers. The book is decomposed
into three parts to cover these aspects.

In Part I, we introduce the evolution, concepts and misconceptions, and thinking
of data science. This part consists of three chapters. In Chap. 1, the evolution,
characteristics, features, trends, and agenda of the data era are reviewed. Chapter 2
discusses the question “What is data science?” from a high-level, multidisciplinary,
and process perspective. The hype surrounding big data and data science is
evidenced by the many myths and misconceptions that prevail, which are also
discussed in this chapter. Data science thinking plays a significant role in the
research, innovation, and applications of data science and is discussed in Chap. 3.

Part II introduces the challenges and foundations of doing data science. These
important issues are discussed in three chapters. First, the various challenges are
explored in Chap. 4. In Chap. 5, the methodologies, disciplinary framework, and
research areas in data science are summarized from the disciplinary perspective.
Chapter 6 explores the roles and relationships of relevant disciplines and their
knowledge base in forming the foundations of data science. Lastly, Chap. 7 sum-
marizes the main research issues, theories, methods, and applications of analytics
and learning in the various domains and applications.

The last part, Part III, concerns data science-driven industrialization and oppor-
tunities, discussed in four chapters. Data science and its ubiquitous applications
drive the data economy, data industry, and data services, which are explored in
Chap. 8. Data science, data economy, and data applications propel the development
of the data profession, fostering data science roles and maturity models, which are
highlighted in Chap. 10. The era of data science has to be built by data scientists and
engineers; thus the required qualifications, educational framework, and capability
set are discussed in Chap. 11. Lastly, Chap. 12 explores the future of data science.

As illustrated above, this book on data science differs significantly from any
book currently on the market by the breadth of its coverage of comprehensive data



Preface ix

science, technology, and economic perspectives. This all-encompassing intention
makes compiling a book like this an extremely challenging and risky venture. Basic
theories and algorithms in machine learning and data mining are not discussed, nor
are most of the related concepts and techniques, as readers can find these in the
book Data Science: Techniques and Applications, and other more dedicated books,
for which a rich set of references and materials is provided.

The book is intended for data managers (e.g., analytics portfolio managers,
business analytics managers, chief data analytics officers, chief data scientists,
and chief data officers), policy makers, management and decision strategists,
research leaders, and educators who are responsible for pursuing new scientific,
innovation, and industrial transformation agendas, enterprise strategic planning,
or next-generation profession-oriented course development, and others who are
involved in data science, technology, and economy from a higher perspective.
Research students in data science-related disciplines and courses will find the book
useful for conceiving their innovative scientific journey, planning their unique and
promising career, and for preparing and competing in the next-generation science,
technology, and economy.

Can you imagine how the data world and data era will continue to evolve and
how our future science, technologies, economy, and society will be influenced
by data in the second half of the twenty-first century? To claim that we are data
scientists and “doing data,” we need to grapple with these big, important questions
to comprehend and capitalize on the current parameters of data science and to realize
the opportunities that will arise in the future. We thus hope this book will contribute
to the discussion.

Sydney, NSW, Australia Longbing Cao
July 2018
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