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ABSTRACT

In this digital and computing world, data formation and collection rate are growing very rapidly. With 
these improved proficiencies of data storage and fast computation along with the real-time distribution 
of data through the internet, the usual everyday ingestion of data is mounting exponentially. With the 
continuous advancement in data storage and accessibility of smart devices, the impact of big data will 
continue to develop. This chapter provides the fundamental concepts of big data, its benefits, prob-
able pitfalls, big data analytics and its impact in Bioinformatics. With the generation of the deluge of 
biological data through next generation sequencing projects, there is a need to handle this data trough 
big data techniques. The chapter also presents a discussion of the tools for analytics, development of a 
novel data life cycle on big data, details of the problems and challenges connected with big data with 
special relevance to bioinformatics.

INTRODUCTION

Big data has undoubtedly gained much attention in every sector like science, IT, social media, etc., in 
the 21st century. Myriad technological revolutions are pouring the intensification of data and data gather-
ing. In recent years we have observed a histrionic growth in data availability. For example; the number 
of web pages indexed by Google, which was nearly one million in 1999, have exceeded at 4.73 billion 
pages in 2015, and its enlargement is speeded up by the existence of the social networks (Che et al., 
2013, Grobelnik, 2012, Worldometers, 2014).
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Why ‘Big Data’ Is Essential

• Numerous diverse big data programs launched.
• Increased use of sensors in all sectors like traffic patterns, purchasing behaviors, real-time inven-

tory management, etc.
• Supermarkets handle approximately 1 million consumer transactions every single hour, which is 

imported into databases estimated to have nearly three petabytes of data.
• 72 hours of video are added to YouTube every minute.
• There are approximately 217 new mobile internet users every minute.
• Facebook handles 40 to 50 billion photographs from its user base.
• Twitter users send more than 150 million tweets per day.
• Biomedical computation decoding human Genome and personalized medicine.
• Social science revolution, etc. (Shaw, 2014).

As a result of this huge amount of data ‘big data’ has become a modern area of potential investment. 
According to The McKinsey Global Institute (2012), “Big data refers to data sets whose dimension is 
beyond the capability of usual database software tools to capture, store, manage and analyze” (Manyika, 
et al., 2012). In Gartner June 2012 issue, Beyer and Laney stated: “Big data are high volume, high veloc-
ity, and high variety information resources that necessitate innovative procedures to enable heightened 
outcomes, insight discovery, and process optimization” (Beyer & Laney, 2012). Therefore, big data needs 
different methods, tools, and architectures to decipher novel problems and deep-rooted problems in an 
improved way. Some crucial factors for the evolution of big data are; accessibility of data, enlargement 
of storage capabilities, and enlargement of processing power, etc. Firms in most sectors have a mini-
mum of 100 terabytes of stored data, and several have more than a petabyte. The size of big data is so 
vast and multifaceted that ordinary data handling applications are insufficient. The challenges comprise 
search, capture, data curation, exploration, storing, allocation, conception, and data privacy (Khan et al., 
2014). Figure 1 describes the basic workflow of big data architecture. Precision in big data can lead to 
more poised results and ultimately improved decisions that lead to better operational competence, cost 

Figure 1. Big data facilitates institutions to collect, accumulate, and manipulate massive quantity of 
data at the right speed and right time
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