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ABSTRACT

With the advent of Internet of Things (1oT) and Web 2.0 technologies, there has been a tremendous
growth in the amount of data generated. This chapter emphasizes on the need for big data, technologi-
cal advancements, tools and techniques being used to process big data. Technological improvements
and limitations of existing storage techniques are also presented. Since the traditional technologies like
Relational Database Management System (RDBMS) have their own limitations to handle big data, new
technologies have been developed to handle them and to derive useful insights. This chapter presents
an overview of big data analytics, its application, advantages, and limitations. Few research issues and
future directions are presented in this chapter.

INTRODUCTION

With digitization of most of the processes, emergence of different social network platforms, blogs,
deployment of different kind of sensors, adoption of hand-held digital devices, wearable devices and
explosion in the usage of Internet, huge amount of data are being generated on continuous basis. No one
can deny that Internet has changed the way businesses operate, functioning of the government, education
and lifestyle of people around the world. Today, this trend is in a transformative stage, where the rate of
data generation is very high and the types of data being generated surpass the capability of existing data
storage techniques. It cannot be denied that these data carry a lot more information than ever before due
to the emergence and adoption of Internet.

Over the past two decades, there is a tremendous growth in data. This trend can be observed in almost
every field. According to a report by International Data Corporation (IDC), a research company claims
that between 2012 and 2020, the amount of information in the digital universe will grow by 35 trillion
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gigabytes (1 gigabyte equivalent to 40 (four-drawer) file cabinets of text, or two music CDs). That’s on
par with the number of stars in the physical universe! (Forsyth, 2012).

In the mid-2000s, the emergence of social media, cloud computing, and processing power (through
multi-core processors and graphics processing unit (GPUs)) contributed to the rise of big data (Manovich,
2011; Agneeswaran, 2012). As of December 2015, Facebook has an average of 1.04 billion daily active
users, 934 million mobile daily active users, available in 70 languages, 125 billion friend connections,
205 billion photos uploaded every day, 30 billion pieces of content, 2.7 billion likes, and comments are
being posted and 130 average number of friends per Facebook user (Facebook, 2015). This has created
new pathways to study social and cultural dynamics.

Making sense out of the vast data can help the organizations in informed decision making and provide
competitive advantage. Earlier, organizations used transaction-processing systems that inherently used
Relational Data Base Management Systems (RDBMS) and simple data analysis techniques like Struc-
tured Query Language (SQL) for their day-to-day operations that helped them in their decision making
and planning. However, due to the increase in the size of data especially the unstructured form of data
(for example, customer reviews of their Facebook pages or tweets), it has become almost impossible to
process these data with the existing storage techniques and plain queries.

In this chapter, an overview of big data including its sources to dimensions is given. The limitations
of existing data processing approaches; need for big data analytics and development of new approaches
for storing and processing big data are briefed. The set of activities ranging from data generation to data
analysis, generally termed as Big Data Value Chain, is discussed followed by various applications of big
data analytics. The chapter concludes by discussing the limitations of big data analytics and provides
direction to open issues for further research.

BACKGROUND AND NEED FOR BIG DATA ANALYTICS

Storage and retrieval of vast amount of data within a desirable time lag is a challenge. Some of these
limitations to handle and process vast amount of data with the traditional storage techniques has led to
the emergence of the term “Big Data”. Though big data has gained attention due to the emergence of
the Internet, but it cannot be compared with it. It is beyond the Internet, though Web makes it easier to
collect and share knowledge as well data in raw form. Big Data Analytics (BDA) is all about how these
data can be stored, processed, and comprehended such that it can be used for predicting the future course
of action with a great precision and acceptable time delay.

Marketers focus on target marketing, insurance providers focus on providing personalized insurance
policies to their customers, and healthcare providers focus on providing quality and low-cost treatment
to patients. Despite the advancements in data storage, collection, analysis and algorithms related to pre-
dicting human behavior; it is important to understand the underlying driving as well as the regulating
factors (market, law, social norms and architecture), which can help in developing robust models that
can handle big data and yet yield high prediction accuracy (Boyd & Crawford, 2011).

The current and emerging focus of big data analytics is to explore traditional techniques such as
rule-based systems, pattern mining, decision trees and other data mining techniques to develop business
rules even on the large data sets efficiently. It can be achieved by either developing algorithms that use
distributed data storage, in-memory computation or by using cluster computing for parallel computation.
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