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ABSTRACT 

 
Modern information system and digital 

technologies such as cloud computing and Internet of 

Things emerges large amount of data every day in 

terms of petabytes. A huge amount of efforts requires to 

analyze large amount of data to retrieve meaningful 

information for decision making. Big data incorporates 

different technologies and techniques to store, manage 

and analyze massive amount of data.  Big data allows to 

store structured, unstructured or semi-structured. The 

unstructured data created on the web in the form of 

images texts, social media posts or videos needs lot of 

efforts for analysis. This paper gives an overview on Big 

Data along with 4 Vs. This paper also discusses about 

challenges to the researchers. This paper also reveals 

about hadoop framework..The research paper focuses 

on various applications of Big Data. 

Keywords: Big data, structured data, Semi-structured 

data, Hadoop, 4 V's 

 

I. INTRODUCTION 

 

Big Data becomes a  technology used to store huge 

amount of data and yet growing with time. This data 

is so huge and complex that traditional database 

management systems has limitations to store and 

process it efficiently. The data which can be stored, 

accessed and processed in the form of fixed format is 

called as a 'structured' data.  Example of Structured 

Data is an 'Employee' table in a database. The data 

which is not in fixed format is called Unstructured 

Data. Example data generated from social media like 

Facebook, Twitter etc. Semi -structured data can be 

both structured as well as unstructured form. Big data 

consists of various characteristics shown in fig.1. 

 

 

 

 

 

 
 Fig. 1. 4 Vs of BIG DATA. 

 

Volume deals with massive amount of data generated 

in every second. As the name indicates Big Data 

stores as well as process huge amount of data. By 

2020, total digital data in universe will grow from 4.4 

zeta bytes today to 44 zeta bytes or 44 trillion 

gigabytes. Variety means data comes from different 

sources and type of data may be structured, 

unstructured or semi structured. Big Data consists of 

audio, video, text, social media data etc. Velocity of 

data represents how fast data is generated and 

processed to satisfy the needs of data. For example, 

social media posts. Veracity represents the 

uncertainty that can be found in the data which will 

make problem in the management of data efficiently. 

 

II. CHALLENGES WITH BIG DATA 

 

a) Heterogeneous Data 

Structured data is in fixed  format and 

analysis of such data is not too difficult. But 

big data consists of structured, unstructured 

and semi structured data as well. The 

unstructured data contains data generated 

from social media, emails, face book posts, 

recorded meetings etc. So to analyze such 

data ,it is very tedious work. Heterogeneity 

is big challenge in data analysis. 

 

b) Scalability of Data 

As these days, massive amount of data is 

generated from social media sites, from 

search engine results, from advertising etc. 

processing and storing of such data is 

becoming cumbersome. If some 

performance issues arise, then industries 

should implement scalability. These issues 

could effect on the workflow, efficiency and 

customer retention. There are two types of 
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scalability. One is Scaling Up and Scaling 

Out. 

In Scaling Up or Vertical Scaling, 

consists of getting a faster server with more 

powerful processors and more memory. This 

solution utilizes less network hardware and  

less power but ultimately, for many 

platforms may only provide a short-term fix, 

especially if continued growth is expected. 

In Scaling Out or Horizontal scaling consists 

of adding servers for parallel computing. 

Here as per requirement more and more 

servers are added. It is long-term solution.  

 

 

 

c) Data Storage and Quality of Data 

Now a days, industries are growing at a fast 

speed. Industries are generating massive 

amount of data is becoming a main 

challenge for everyone. Big Data forces on 

quality or relevant data instead of irrelevant 

data which is used for making better 

decision making. The purpose of Data 

warehouses are mainly used to collect and 

store large amount of unstructured and 

structured data in its native format. If this 

data warehouse try to store unstructured and 

inconsistent data from different sources 

collectively, then it leads to errors. 

Inconsistent data, missing data and duplicate 

data all result in challenge to data quality. 

 

d) Size of Data  

As the name indicates Big Data stores data 

of high volume. Handling and managing of 

such rapidly growing data is becoming 

challenge for many decades. In the previous 

years, this challenge is minimized by adding 

more faster processors for handling 

increased volume of data. But now, 

resources are provided as per requirement to 

store and process voluminous data and CPU 

speeds are kept static. 

 

e) Security and Privacy of Data 

Privacy of data is another major challenge 

with the Big Data. The Big Data tools used 

for analysis and storage uses the data from 

different sources. Thus, the growth in 

massive amount of data increases privacy 

and security.  

Information related to  the people is 

collected and used in order to add value to 

the business of the organization. Another 

important consequence arising would be 

Social sites where a person would be taking 

advantages of the Big data predictive 

analysis and on the other hand  

underprivileged will be easily identified and 

treated worse. 

 

III. HADOOP FRAMEWORK 

 

Hadoop is an framework for processing of Big Data. 

Hadoop is an Apache open source framework. the 

language used in hadoop is JAVA. Hadoop allows 

distributed processing of huge voluminous data 

across clusters of computers. The Hadoop framework 

provides distributed storage and processing across 

clusters of computers.  

Hadoop Architecture 

Hadoop allows Master-Slave architecture.  

 

   Fig . 2 

Hadoop has two main parts- 

A) Storage layer (Hadoop Distributed File 

System). 

B)  Processing (MapReduce) and 

 

Fig. 3 

A . HDFS Architecture 

Hadoop Distributed File System mainly consists of 

three core components , that are Name Node, Data 

Node and Secondary Name Node. HDFS consists of 

Master Slave architecture. Name Nodes are working 

as Master and Data Nodes are working as Slave 

Node. Name Nodes are responsible for maintaining 

and managing of Data Nodes. It records information 



 

International Research Journal I
4
 , Vol.14, Issue 2, July 2020, ISSN No.0975 2757 

 

An Overview of Big Data and Hadoop  Page 25 

 

about database i.e. location of data blocks stored, size 

of the files, permissions etc. Data Nodes stores the 

actual data in the form of blocks and serves read and 

write requests from clients. Secondary Name Node 

performs task of check pointing. Check pointing is a 

process of combining edit logs with  FsImage 

Checkpoint happens after every hour by default. Each 

file is stored on HDFS as blocks. The default size of 

each block is 128MB in Apache Hadoop. HDFS 

stores files on the cluster by making parts called 

„blocks‟ and these blocks are stored repeatedly across 

the pool of servers to avoid data loss. In HDFS each 

file is get copied three times on three different 

servers. 

 

   Fig. 4 

B. Map Reduce Architecture 

 

It is programming framework that allows us to 

perform distributed and parallel processing on large 

data sets in a distributed environment. In this 

architecture, whole task is divided into small tasks 

called as map task and sent towards for reduce tasks. 

The Reduce task is inter mediatory  which collects or 

integrates the output generated by Map task and 

creates output.  

             Fig. 5 

 

IV. APPLICATIONS OF BIG DATA  

Big data is primarily used to help industries to store 

voluminous data as well as process and analyze that 

data and provide meaningful data for decision 

making. Big data is useful in different type of 

applications. 

  

 

a) Government 

 

Big data is used in governmental processes which 

allows efficiency in cost, innovation and 

productivity. The same data sets are used across 

different applications in Government and it needs 

heterogeneous departments to work in co-ordination. 

Some government areas are Cyber security & 

Intelligence , Crime Prediction and Prevention , 

Pharmaceutical Drug Evaluation , Weather 

Forecasting , Tax Compliance etc.  

b) Weather Forecasting 

The NOAA (National Oceanic and Atmospheric 

Administration) collects data every minute of every 

day from land, sea, and space-based sensors. Daily 

NOAA utilizes  Big Data to analyze and get value 

from over 20 terabytes of data. 

c) Tax Compliance 

Tax Compliance can generate both structured and 

unstructured data from different sources. There is a 

need to analyze such voluminous data in order to 

identify suspicious behavior and multiple identities. 

Tax fraud identification would be possible with the 

help of Big Data. 

d) Traffic Optimization 

In case of Traffic Optimization, Big Data is used to 

store data generated from road sensors, GPS devices 

and video cameras. This data is used to solve traffic 

problems occurred in crowdie areas by arranging 

public transportation routes in real time. 

e) Healthcare 

 

In the previous years, the health care was not 

using the Big Data technology. The reason is 

limited generation of data. But now a day's 

Researchers are analyzing the Big data to 

discover what treatments are more effective for 

particular conditions, to find out patterns 

regarding drug side effects and obtains other 

important information which would assist 

patients and to minimize costs of treatments. 
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V. CONCLUSION 

This research paper discusses about the 4 Vs of Big 

Data.  This paper also discussed about various 

challenges with Big Data such as Heterogeneous 

data, Scalability, Size of data, Quality of Data, 

Security and privacy of data. To analyze the 

voluminous data there should be some technical 

advancement. Researcher also reveled about hadoop 

architecture and its main two components HDFS and 

MapReduce. The paper also focuses on various Big 

Data applications such as Government, Weather 

Forecasting, Tax Compliances, Traffic Optimization 

and Healthcare. 
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