
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 05, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 366 

Big Data and Its Implementation using HADOOP 

Suraj Bala1 Prof. Anil Mishra2 

1M.Tech Scholar 2Professor 
1,2Department of Computer Science Engineering 

1,2GITM, Gurugram, India

Abstract— In this paper, we are showing that how we can 

store and process high volume of data (terabytes or 

petabytes) on computer clusters built from commodity 

(cheap) hardware. For this, we are using “Apache Hadoop” 

a software framework that supports data-intensive 

distributed applications under a free license. In this paper a 

proposed technique for implementing the storage and 

processing of huge data sets we are installing a Hadoop 

Vanilla Cluster (Multi node cluster setup - Pseudo 

Distributed Mode) on Ubuntu Environment. Thereafter, 

showing how we can do data ingestion, processing and 

migration of data using different Hadoop Eco – Systems. 

The success rate of our proposed scheme depends upon the 

extraction and configuration techniques which have been 

applied in this work. 
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I. INTRODUCTION 

There is a rampant increase in the amount of data being 

produced from varied sources. This can be attributed to the 

instrumentalisation of the current society and personnel's 

leading to storage and production of vast amounts of data. 

Since, the data being produced is huge with a lot of variety 

and the rate of production is also rapid. Thus, the traditional 

systems fail to manage this data and this is what led to the 

buzz word called Big Data. Big Data is a term which refers 

to the explosion of variety of data produced from disparate 

sources [1]. It is characterized by five features or attributes 

i.e. high volume, variety, veracity, visibility and velocity. 

Since, this kind of data is beyond the management scope of 

traditional systems therefore in order to mine such kind of 

data we need analytics' solutions that can help in gaining 

insights from both structured and unstructured data. At 

present scenario its instrumental to blend both big data and 

analytics into a single entity termed as big data Analytics. 

Analytics involves examination of data to derive meaningful 

insights such as hidden patterns and trends that can in turn 

benefit the organizations in making important business 

decisions and developing newer business models. The 

problem of data deluge imposes potential challenges 

involved in processing and extracting useful information 

from data. It also requires skills for management and 

analysis of huge data sets. Cloud computing serves as a 

quintessential solution for handling big data and hosting big 

data workloads. Cloud computing has revolutionized the 

way in which computing resources can be utilized by 

providing facilities such as pay per use, rapid elasticity and 

dynamic scalability. It provides the users with an illusion of 

infinite storage and compute capacity. The cloud resources 

can be used in private mode through private cloud or can be 

shared publicly using a public cloud such as Amazon EC2 

and Microsoft Azure. Cloud therefore serves as a scalable 

technology with low upfront investment costs. Thus, the 

proposition value associated with using cloud as a platform 

for carrying out analytics is quite strong and therefore it is 

well suited for carrying out scalable data analytics. Hadoop 

is a technology that can be used for handling big data. It can 

play a significant role in opening gates to new insights out 

of data and can easily handle flood of huge unstructured 

data sets coming from sources such as sensors, mobile 

devices and social media. This paper presents about how 

hadoop can be used as technology on cloud for meeting the 

big data needs of users and discusses about the proposed 

hadoop based workflow for handling big data. We also 

present a case study of analysis carried out on movie data 

for mining many useful information from it which includes 

finding the number of movies released between a given 

period and the number of movies having a certain rating 

besides other informations.  

II. RELATED WORK 

In the research paper, the researchers have discussed the 

assisting developers of BDA Apps for cloud deployments. 

The research work outline challenges in analyzing big data 

for both data at rest and data in motion. They have 

described two kinds system for big data which is at rest 

namely NoSQL systems for interactive data serving 

environments and systems for large scale analytics based on 

Map Reduce paradigm, such as Hadoop, The have discussed 

that the NoSQL systems are designed to have a simpler key-

value based data model having in-built sharding, so this 

work in a distributed cloud based environment. In contrast, 

to run long running decision support and analytical queries 

consuming and possible producing bulk data by use Hadoop 

based systems. For processing data in motion, they have 

present use-cases and illustrative algorithms of data stream 

management system. In a research paper  explained that an 

thought-provoking thing of the cloud paradigm the cost of 

using 1000 machines for 1 hour, is the same as using 1 

machine for 1000 hours, these implies that a Hadoop job’s 

performance can potentially be improved, while incurring 

the same cost, this proved Hadoop is put organized to feat 

parallelism. 

III. HADOOP: INTRODUCTION 

Hadoop is an opens source software framework which is 

used for distributed storage and it can process the datasets of 

big data by using Map reduce programming model. The 

model consists of computer clusters which are being built 

from commodity hardware. In Hadoop the modules are 

designed with fundamental assumption in which the 

hardware fails with common occurrence and it is 

automatically handled by framework. The Hadoop 

distributed file system consists of a storage part in the core 

of apache Hadoop. Hadoop is spited up into large blocks and 

among clusters it is distributed. The code which is packaged 
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is transferred into nodes to process the data parallel. The 

nodes are manipulated to access the data which takes data 

locality as the advantage. The process becomes faster and 

efficient when it uses conventional supercomputer 

architecture where computation and data are distributed 

through high speed networking. Map reduce programming 

model is an implementation process which is used for large-

scale data processing. 

A. Hadoop Architecture 

The package in Hadoop contains the java archive files and 

some of the scripts which help to start the Hadoop. The 

package provides file system and operating system level 

abstractions and a Mapreduce engine and a Hadoop 

distributed file system. 

 
Fig. 1: Hadoop Architecture 

To work with effective scheduling every Hadoop 

file system provides awareness on location and name of the 

rack where the worker node exist. Hadoop application uses 

this information which is provided by Hadoop file system to 

execute the code on the node where the data is and fails 

when it uses same rack or switch that reduces backbone 

traffic.  

 
Figure 2: Hadoop Map Reduce model 

This method is also used in Hadoop distributed file 

system to replicate the data across multiple racks. To reduce 

the impact of rack power outage or switch failure this 

approach is used. A single master and multiple worker 

nodes have been included in the small Hadoop cluster. In 

master node job tracker, task tracker, data and name node 

has been included. In data node and task tracker, it is 

possible to have only data and can compute inly worker 

nodes. These nodes are usually used in non-standard 

applications. The most requirements for Hadoop are java 

runtime environment. The term Secure Shell (SSH) can be 

set up between two nodes which will be used for standard 

start up and shutdown scripts. 

B. Reliability:  

In hadoop by default three copies of a dataset is made i.e. by 

default replication factor of a hadoop job is three. This 

feature offers its users with a reliable and robust framework 

because even if one of the machines holding that data set 

goes down the system will still be running as the data will 

be available at other replicated locations. 

IV. HDFS ARCHITECTURE 

HDFS has master/slave architecture. An HDFS cluster 

consists of a single Name Node, a master server that 

manages the file system namespace and regulates access to 

files by clients. In addition, there are a number of Data 

Nodes, usually one per node in the cluster, which manage 

storage attached to the nodes that they run on. HDFS 

exposes a file system namespace and allows user data to be 

stored in files. 

 
Fig. 3: HDFS Architecture 

Internally, a file is split into one or more blocks and 

these blocks are stored in a set of Data Nodes. The Name 

Node executes file system namespace operations like 

opening, closing, and renaming files and directories. It also 

determines the mapping of blocks to Data Nodes. The Data 

Nodes are responsible for serving read and write requests 

from the file system’s clients. The Data Nodes also perform 

block creation, deletion, and replication upon instruction 

from the Name Node. 

The Name Node and Data Node are pieces of 

software designed to run on commodity machines. These 

machines typically run a GNU/Linux operating system 

(OS). HDFS is built using the Java language; any machine 

that supports Java can run the Name Node or the Data Node 

software. Usage of the highly portable Java language means 

that HDFS can be deployed on a wide range of machines. A 

typical deployment has a dedicated machine that runs only 

the Name Node software. Each of the other machines in the 

cluster runs one instance of the Data Node software. The 

architecture does not preclude running multiple Data Nodes 

on the same machine but in a real deployment that is rarely 

the case. 

The existence of a single Name Node in a cluster 

greatly simplifies the architecture of the system. The Name 

Node is the arbitrator and repository for all HDFS metadata. 
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The system is designed in such a way that user data never 

flows through the Name Node. 

V. WORKING AND ORGANIZING MAP REDUCE 

 
Fig. 3: Map Reduce 

Map reduces works or organizes in two phases that 

is map and reduce. The map splits and processes the data. 

Reduce shuffles the data. There are two entities which 

complete the process namely, job tracker and multiple task 

trackers. Job trackers acts like the masterpiece which is 

responsible for the complete execution of all submitted jobs. 

Multiple task trackers act like the slaves. The multiple data 

nodes can run into a cluster when a job is divided into 

multiple tasks. To run on different nodes job tracker has to 

coordinate with the activity which is been scheduled by 

tasks. The job of a task tracker is to send the progress to job 

tracker. In the event of task failure, the job tracker can 

reschedule the jobs on different task tracker. 

A. Hadoop MapReduce 

Map reduce is an application which is used to write large 

number of data in parallel or on large clusters of commodity 

hardware in a reliable manner. It is based on a distributed 

computing which is a processing model and a programming 

model. Map and reduce are the two important tasks for the 

map reduce algorithm. A set of data will be converted into 

another set of data by using map and the every element will 

be broken down into tuples. The tuples can be key and value 

parts. The task of a reduce takes the output from a map as an 

input and combines the data’s tuples as a small er set of 

tuples. The task of a reduce is performed when the map 

completes its job. 

B. Advantages of Map Reduce 

The map reduce is easy to scale the data processing over 

many multiple computing nodes. Mappers and reducers are 

the term which used for data processing primitives. In the 

concept of map reduce model, it will be a non-trivial process 

when the decomposition of data processing application takes 

place in Mappers and reducers. The configuration changes 

when we write an application in the map reduce form and 

scaling the application over hundreds or thousands of 

machines in a cluster. This is the process which attracts 

many users’ to use this model. 

VI. CONCLUSION 

For analyzing the large amount of data there should be some 

technical advancement. To analyzing the huge data need of 

some scientific potential. In large variety of application 

domains the process is cost effective and faster method 

should be implemented. 
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