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Abstract— Nowadays, companies are starting to realize the 

importance of data availability in large amounts in order to 

make the right decisions and support their strategies. With the 

development of new technologies, the Internet and social 

networks, the production of digital data is constantly 

growing. The term "Big Data" refers to the heterogeneous 

mass of digital data produced by companies and individuals 

whose characteristics (large volume, different forms, speed of 

processing ) require specific and increasingly sophisticated 

computer storage and analysis tools. This article intends to 

define the concept of Big Data, its concepts, challenges and 

applications, as well as the importance of Big Data Analytics. 
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I. INTRODUCTION 

Big data analytics helps businesses and organizations made 

make better decisions      by revealing information that would 

have otherwise been hidden. 

 Meaningful insights about the trends, correlations 

and patterns that exist within big data can be difficult to 

extract without vast computing power. But the techniques and 

technologies used in big data analytics make it possible to 

learn more from large data sets. This includes data of any 

source, size and structure. The predictive models and 

statistical algorithms of data visualization with big data are 

more advanced than basic business intelligence queries. 

Answers are nearly instant compared to traditional business 

intelligence methods. Big data is only getting bigger with the 

growth of artificial intelligence, social media and the Internet 

of Things with a myriad of sensors and devices. Data is 

measured in the “3Vs” of variety, volume and velocity. 

There’s more of it than ever before — often in real time. 

Business applications range from customer personalization to 

fraud detection using big data analytics. They also lead to 

more efficient operations. Computing power and the ability 

to automate are essential for big data and business analytics. 

The advent of cloud computing has made this possible. 

II. WHAT IS BIG DATA? 

A. Definition  

The term "Big Data" refers to the evolution and use of 

technologies that provide the right user at the right time with 

the right information from a mass of data that has been 

growing exponentially for a long time in our society. The 

challenge is not only to deal with rapidly increasing volumes 

of data but also the difficulty of managing increasingly 

heterogeneous formats as well as increasingly complex and 

interconnected data. Being a complex polymorphic object, its 

definition varies according to the communities that are 

interested in it as a user or provider of services. Invented by 

the giants of the web, the Big Data presents itself as a solution 

designed to provide everyone a real-time access to giant 

databases. Big Data is a very difficult concept to define 

precisely, since the very notion of big in terms of volume of 

data varies from one area to another. It is not defined by a set 

of technologies, on the contrary, it defines a category of 

techniques and technologies. This is an emerging field, and 

as we seek to learn how to implement this new paradigm and 

harness the value, the definition is changing.   

 Big Data generally refers to data that exceeds the 

typical storage, processing, and computing capacity of 

conventional databases and data analysis techniques. As a 

resource, Big Data requires tools and methods that can be 

applied to analyze and extract patterns from large-scale data.  

The analysis of structured data evolves due to the variety and 

velocity of the data manipulated. Therefore, it is no longer 

enough to analyze data and produce reports, the wide variety 

of data means that the systems in place must be capable of 

assisting in the analysis of data. The analysis consists of 

automatically determining, within a variety of rapidly 

changing data, the correlations between the data in order to 

help in the exploitation of it. Big Data Analytics refers to the 

process of collecting, organizing, analyzing large data sets to 

discover different patterns and other useful information. Big 

data analytics is a set of technologies and techniques that 

require new forms of integration to disclose large hidden 

values from large datasets that are different from the usual 

ones, more complex, and of a large enormous scale. It mainly 

focuses on solving new problems or old problems in better 

and effective ways. 

III. CHARACTERISTICS 

 
1) Volume: The quantity of generated and stored data. The 

size of the data determines the value and potential 

insight, and whether it can be considered big data or not. 

The size of big data is usually larger than terabytes and 

petabytes. 

2) Variety: The type and nature of the data. The earlier 

technologies like RDBMSs were capable to handle 

structured data efficiently and effectively. The big data 

technologies evolved with the prime intention to capture, 

store, and process the semi-structured and unstructured 

(variety) data generated with high speed (velocity), and 

huge in size (volume). 

3) Veracity: The truthfulness or reliability of the data, 

which refers to the data quality and the data value. Big 

data must not only be large in size, but also must be 
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reliable in order to achieve value in the analysis of it. The 

data quality of captured data can vary greatly, affecting 

an accurate analysis. 

4) Value: The worth in information that can be achieved by 

the processing and analysis of large datasets. The other 

qualities of big data. 

IV. HISTORY 

 
 Big Data has been described by some Data 

Management pundits (with a bit of a snicker) as “huge, 

overwhelming, and uncontrollable amounts of information.” 

In 1663, John Graunt dealt with “overwhelming amounts of 

information” as well, while he studied the bubonic plague, 

which was currently ravaging Europe. Graunt used statistics 

and is credited with being the first person to use statistical 

data analysis. In the early 1800s, the field of statistics 

expanded to include collecting and analyzing data. 

 The evolution of Big Data includes a number of 

preliminary steps for its foundation, and while looking back 

to 1663 isn’t necessary for the growth of data volumes today, 

the point remains that “Big Data” is a relative term depending 

on who is discussing it. Big Data to Amazon or Google is 

very different than Big Data to a medium-sized insurance 

organization, but no less “Big” in the minds of those 

contending with it. 

V. TYPES OF BIG DATA ANALYTICS 

A. Descriptive Analytics 

Descriptive analytics deals with summarizing raw data and 

converting it into a form that is easily digestible. Also, by 

using descriptive analytics, one can easily infer in detail about 

an event that has occurred in the past and derives a pattern out 

of this data. 

 One of the most crucial data analytics, descriptive 

data analytics helps in revealing critical information about a 

business. It is impossible to create ideal Business Intelligence 

tools and dashboards without conducting robust descriptive 

analytics. 

 Descriptive analytics helps in addressing some 

fundamental questions of data analytics (4Ws One H). 

Descriptive analytics contains two subsets, Canned Reports, 

and Ad-hoc reports. While a Canned story is a report which 

includes information on a particular subject but on previously 

designed parameters like monthly reports. While an Ad-hoc 

report is not pre-determined and is more of an ad-hoc thing. 

B. Diagnostic Analytics 

In diagnostic analytics, we explore a specific situation in-

depth to identify the root cause of a problem or to explore an 

opportunity. In diagnostic data analytics, we examine a 

particular data set and try to ascertain a cause-effect 

relationship. 

 In diagnostic data analytics techniques like data 

discovery, data mining, and drill-down are employed. 

C. Predictive Analytics 

Predictive analytics is the type of data analytics which tries to 

forecast the future trends based on what is happening in the 

present, instead of focusing on the past. Predictive analytics 

also helps in estimating when the event will occur in the 

future. 

 Predictive analytics is commonly used in the 

healthcare industry to assess the probability of a patient 

contracting a disease. For example- based on lifestyle 

choices, habits, environment, and genetics, a predictive 

algorithm can determine whether the patient has a risk of 

heart failure or not. 

D. Prescriptive Analytics 

In prescriptive analytics, you will go to the next level of data 

analytics, as you will evaluate a large variety of options and 

see how you arrived at a particular outcome. A pretty standard 

example of prescriptive analytics is the GPS app, as it looks 

at various available route options before zeroing in on the best 

possible route towards your destination. 

 The prescriptive analytics helps you in moving up 

the data analytics maturity model by allowing you to make 

fast and effective decisions. Using new techniques like 

Machine Learning and AI prescriptive analytics can help you 

in trying the various possibilities without actually spending 

time experimenting with all the variables. 

VI. ARCHITECURE OF BIG DATA ANALYSTICS 

Big data repositories have existed in many forms, often built 

by corporations with a special need. Commercial vendors 

historically offered parallel database management systems 

for big data beginning in the 1990s. For many years, Winter 

Corp published the largest database report. 

 Teradata Corporation in 1984   marketed   the   

parallel   processing DBC 1012 system. Teradata systems 

were the first to store and analyze 1 terabyte of data in 1992. 

Hard disk drives were 2.5 GB in 1991 so the definition of big 

data continuously evolves according to Kryder's law. 

Teradata installed the first petabyte class RDBMS based 

system in 2007. As of 2017, there are a few dozen petabyte 

class Teradata relational databases installed, the largest of 

which exceeds 50 PB. Systems up until 2008 were 100% 

structured relational data. Since then, Teradata has added 

unstructured data types including XML, JSON, and Avro. 

 In 2004, Google published a paper on a process 

called MapReduce that uses a similar architecture. The 

MapReduce concept provides a parallel processing model, 

and an associated implementation was released to process 

huge amounts of data. With MapReduce, queries are split and 

distributed across parallel nodes and processed in parallel (the 

"map" step). The results are then gathered and delivered (the 
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"reduce" step). The framework was very successful, so others 

wanted to replicate the algorithm. Therefore, an 

implementation of the MapReduce framework was adopted 

by an Apache open-source project named "Hadoop .Apache 

Spark was developed in 2012 in response to limitations in the 

MapReduce paradigm, as it adds the ability to set up many 

operations (not just map followed by reducing). 

VII. BENEFITS OF BIG DATA ANALYTICS 

1) Quickly analyzing large amounts of data from different 

sources, in many different formats and types. 

2) Rapidly making better-informed decisions for effective 

strategizing, which can benefit and improve the supply 

chain, operations and other areas of strategic decision-

making. 

3) Cost savings, which can result from new business 

process efficiencies and optimizations. 

4) A better understanding of customer needs, behavior and 

sentiment, which can lead to better marketing insights, as 

well as provide information for product development. 

5) Improved, better informed risk management strategies 

that draw from large sample sizes of data. 

VIII. HADOOP 

 In a conversation about Big Data, it won’t be long before 

someone (usually the techie in the room) mentions Hadoop. 

Hadoop is an open source software product (or, more 

accurately, ‘software library framework’) that is 

collaboratively produced and freely distributed by the Apache 

Foundation – effectively, it is a developer’s toolkit designed 

to simplify the building of Big Data solutions. 

 In technical terms, Hadoop enables distributed 

processing of large data sets across clusters of computers 

using a simple programming model. It can be extended with 

other components to create a Big Data solution. It is popular 

(as is most Apache Foundation software) because it works 

and it is free. 

 If this all sounds too good to be true, it’s worth 

remembering that downloading the software is only the start 

if you want to build your own Big Data solution. In some 

cases, Hadoop projects distract businesses away from using 

Big Data to solve their business problems faster and instead 

tempt them onto the rocky road of developing their ‘ideal Big 

Data solution’ – which often ends up delivering nothing. 

 In short, Hadoop provides an important technical 

capability but it is merely one enabler for a complete Big Data 

solution (it incidently doesn’t address the kind of semi-

structured data challenge that a Linked Data solution is 

designed to handle). It is the capabilities beyond Hadoop that 

provide the real differentiator for Big Data solutions. 

Businesses should instead look out for cloud-based Big Data 

solutions which are scalable and offer ‘try-beforeyou-

commit’ features, not to mention an extensive range of built-

in features.   

IX. FEATURE SCOP OF DATA ANALYTICS 

1) Since data is expected to grow exponentially in the 

future, the application of analytics will only increase in 

businesses. 

2) Nevertheless, there will be a development of the tools 

used for data analysis, an example could be ‘Spark’ 

3) One will see an integration of Prescriptive Analytics in 

the Business Analytics Tool. 

4) Going forward people will be able to see real-time 

insights in data and will be able to make real-time 

decisions. 

5) Moving forward, Machine Learning will be a necessary 

element for data preparation and Predictive Analysis for 

businesses. 

X. CONCLUSION 

The availability of Big Data, low-cost commodity hardware, 

and new information management and analytic software have 

produced a unique moment in the history of data analysis. The 

convergence of these trends means that we have the 

capabilities required to analyze astonishing data sets quickly 

and cost-effectively for the first time in history. These 

capabilities are neither theoretical nor trivial. They represent 

a genuine leap forward and a clear opportunity to realize 

enormous gains in terms of efficiency, productivity, revenue, 

and profitability.  

 The Age of Big Data is here, and these are truly 

revolutionary times if both business and technology 

professionals continue to work together and deliver on the 

promise. 
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