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INTRODUCTION

Necessary and reasonable use of data to produce authentic and effective information to run different
government, nongovernment, nonprofit organizations, and mainly large size businesses had always been
there up to certain extent. Every phase of industrial revolution had added new dimensions to increase
the size and frequencies of data usage, making it unmanageable at times to deal with the required data
by the existing knowledge of the time.

Consequently, every phase of industrial revolution gave birth of many new fields of knowledge related
to dealing with data or data management, which may be collectively termed as ‘Data Science’. After the
invention of information technology, now in the rapidly growing current phase of industrial revolution,
which is technically termed by the professionals, and popularly known to people as Fourth Industrial
Revolution, referred as Industry 4.0 in brief as well, every single entity in the world is immersed in the
large oceans of data, data, and data only, irrespective of any entity’s consent to be so.

Hence it is becoming even more & more difficult every day to manage the huge volume of data we
have to deal with as an individual, or as a small or large scale business, or as government, nongovern-
ment, and nonprofit organizations. The term ‘Big Data’ has evolved to refer to the sheer size of data, and
the scope, importance, usefulness etc. of these data we have deal with in our everyday lives nowadays.

Luckily, new knowledge on tools and technologies to handle these big data, an obvious reality of this
industry 4.0 era, is also evolving simultaneously. The big question is, how useful this continuous addi-
tion & learning of new knowledge in the field of data science are, in terms of wide spread availability,
easy accessibility, smooth understanding, price structure, cost saving / cutting, effectiveness, efficiency,
user friendliness etc., and how to make the optimum use of the ever increasingly emerging knowledge
on tools and technologies in the field of data science, the most important field for every single country,
organization, and individual around the world.

This is the most desirable field of knowledge as well, mainly to the younger generation everywhere
around the world. Everybody would love to have some expertise at least in dealing with data scientifi-
cally using the most up to date tools and technologies of data management, which is virtually pushing
the field of data science to flourish more rapidly than ever before.

In this context, the authors prepared this paper covering the nature of ever increasing evolution of
overwhelming knowledge in the field of data science, focusing mainly on the discovery or emergence
of tools and technologies to deal with data, on the basis of their experience and expertise of doing or
being involved in similar kind of multiple research projects or activities in small scale in the field of data
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science. They believe that this paper would be worth reading for the professionals and academicians to
have an in-depth idea of the continuing development in the field of data science, and choose the best
possible tools or technologies for their respective organizations corresponding to their specific purposes.

BACKGROUND

The advent of computing technologies, software engineering, data warehousing technologies, cloud
computing, etc., and very rapid emergence and adoption of smart-phone around the globe, have made
modern day business environment much more competitive than ever before. To survive and sustain facing
the immense competition due to all these fast emerging technologies, businesses have to make informed
decision by analyzing business data using the most effective, efficient, and up to date data dealing tool,
which will ultimately ensure the use of the least expensive data handling procedure. This paper will try
to identify the most economic ways of using data handling tools and technologies.

Data analyses are mainly done using data stored in the enterprise data warehouses, which (data) are
mainly created in, and collected from operational data stores. Everybody wants to have faster access to
information but not quite eager to pay as much. Business enterprises struggle continuously to make a
balance between these two conflicting expectations. This paper aims to identify the best possible ways to
make this balance, e.g. switching to cloud computing from maintaining enterprises’ own data warehouse.

Handling huge data volume, which is referred as big data, and coming from different sources like
social media, videos, mobile phone etc., is a real challenge. Fortunately, new tools and parallel process-
ing database engines are now available to assist with overcoming that challenge. This paper attempts to
identify the existing and emerging technologies of data storage, retrieval, parallel processing etc. with
as much details as possible to help people choose the most suitable one for any person, or organization
to handle these large data.

Thus, this chapter aims to make an exhaustive list of all the existing and emerging technologies to deal
with data of any volume - big, large, or huge, by displaying the required details in a systematic manner
classifying and categorizing those, making those easy to comprehend and compare. Exhaustive literature
review has been done to start with. Information has been collected from all the stakeholders involved
in producing, marketing, and using data handling / managing / interpreting tools and technologies to
generate authentic information by systematically storing, instantly retrieving, and objectively analyzing
different types of data of different volume, mostly large or huge referred as big data.

Global nature of modern business, triggered and facilitated mainly by the drastic development in the
ever changing digital devices and software engineering has made the business environment much more
competitive, and consequently kind of volatile in many senses, especially in this era of industry 4.0,
evolving with an extraordinary pace unlike the other phases of industrial revolution. Making informed
decisions on the basis of authentic data and information has hence become obvious for the organizations
to survive, sustain, and succeed.

Companies typically create and collect data in operational data stores. This data is then moved to
the enterprise data warehouse for various analytical needs. There is a push to access information faster,
often as soon as it is created. To achieve that, database engines need to have a faster processing capabil-
ity (Rahman, 2007). While organizations want a state of the art data warehousing and Business Intelli-
gence (BI) environment, they also continuously strive to bring down their IT infrastructure budget. Data
warehouse and BI tools involve huge capital expenditure. Small and medium-sized companies cannot
afford that. With the advent of cloud computing data warehouse infrastructure costs could be avoided as
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