
International Journal of Computer Engineering and Applications, 
Volume XI, Issue XII, Dec. 17, www.ijcea.com ISSN 2321-3469 

 

Md Sarfaraz Hussain  209 

 

 

 

 

 

 

 

 

 

 
 

A COMPARATIVE STUDY OF HADOOP 1 AND HADOOP 2 

 
Md Sarfaraz Hussain 

ME-CSE(H) – Big Data Analytics, Chandigarh University 

(Gharuan), Mohali, Punjab 

sarfarazhussain211@gmail.com 

 

 

 
ABSTRACT:   
 

Big Data is the greatest popular expressions around right now and unquestionably enormous 

information will change the world. Big Data alludes to informational collections that are too huge 

to possibly be handled and analyzed by customary IT innovations. Apache Hadoop is an open-

source programming framework for storage and expansive scale processing of huge datasets on 

clusters of commodity hardware. Hadoop is an Apache top-level project being built and utilized 

by a worldwide group of contributors and clients. It is authorized under the Apache License 2.0. 
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[1] INTRODUCTION 

 

1.1 Big Data - Big Data is a gathering of vast datasets that can't be handled utilizing conventional 

computing strategies.[1] 

 Huge Information incorporates enormous volume, high velocity, and extensible variety 

of information. The information in it will be of three sorts. 

 

Structured data: Relational data.  

Semi Structured data: XML data, JSON data. 

Unstructured data: Word, PDF, Text, Media Logs.  
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Characteristics –  

 Large amount of Data. 

 It’s a popular term used to express exponential growth of data. 

 Big data is difficult to store, collect, maintain, analyze and visualize. 

 

1.2. MapReduce - MapReduce is a    programming model for composing applications that can 

process Big Data in parallel on various nodes. 

 

MapReduce gives analytical capacities to breaking down tremendous volumes of 

complex information.[2] 

 

MapReduce is a parallel programming model for composing distributed applications 

(conceived at Google) for proficient handling of a lot of information (multi-terabyte data-sets), 

on extensive clusters (a large number of nodes) of commodity hardware in a reliable, fault-

tolerant manner. 

 

1.3. Hadoop - Utilizing the solution gave by Google, Doug Cutting and his group built up an Open 

Source Project called HADOOP. 

 

Hadoop runs applications utilizing the MapReduce algorithm, where the information is 

prepared in parallel with others. 

 

Hadoop is utilized to create applications that could perform complete statistical 

analysis on immense amounts of data. 

 

Hadoop is an Apache open source framework written in Java that permits distributed 

handling of substantial datasets crosswise over clusters of PCs utilizing basic programming 

models.[3][5] 

 

The Hadoop framework application works in a domain that gives distributed storage 

and calculation crosswise over clusters of PCs. 

 

Hadoop is intended to scale up from single server to a great many machines, each 

offering local computation and storage. [3] 

 

[2] HADOOP SYSTEM 

 

2.1 Hadoop 1 

Hadoop is an architecture for organizing computers in a master-slave relationship that 

helps achieve great scalability. The master node is known as ‘NameNode’ and the slave node 

is known as ‘DataNode’ 

In Hadoop system, the NameNode manages the overall file system and controls the 

access to files by clients. The NameNode knows about the DataNodes, i.e. which blocks of 

which files are put away on which DataNode. It also controls the processing plan for all 

applications running on the data on the cluster.  
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The NameNode has its backup always ready to take over, just in case it dies 

unexpectedly.  The NameNode uses a transaction log to persistently record every change that 

occurs to file system.[4] 

 

The DataNode stores the data blocks in their storage space as directed by the 

NameNode. A DataNode has no awareness of the distributed file structure. It basically stores 

each block of data as directed, as if each block were an isolated file. 

 

On the off chance that a DataNode comes up short, the information on the fizzled 

DataNode will be gotten to from its copies on other DataNodes. The fizzled DataNode can be 

consequently reproduced on another machine; by composing each one of those document 

pieces of from the other healthy replicas. Each DataNode sends a heartbeat message to the 

NameNode periodically.[4] Without this message, the DataNode is assumed to be dead. The 

DataNode replication effort would consequently kick-in to supplant the dead DataNode. 

 

The NameNode tries to guarantee that the files are equitably spread over the 

DataNodes in the cluster. That adjusts the storage and processing load and, likewise, limits 

the degree of misfortune from the failure of a node. 

 

HDFS (Hadoop Distributed File System) is used to store the data (Read-Write 

operation) in Hadoop and MapReduce is the framework used for data processing. 

NameNode and DataNode handle the storage i.e. they are linked with the HDFS. Job 

Tracker and Task Tracker handle the data processing i.e. they are linked with MapReduce. 

 

Parameters Master  Slave 

Storage (HDFS) NameNode DataNode 

Data Processing Job Tracker Task Tracker 

 

 

 
2.2 Hadoop 2 

 

Both the versions of Hadoop are same except for that in Hadoop 1 there was only one 

master node. Unfortunately, that makes it a single point of failure. But in Hadoop 2 there are 

two master nodes (Active NameNode & Standby NameNode), so that if one master node 

crashes unexpectedly then the second master node takes over the first one. 

 

In Hadoop 1, both Job Scheduling and Resource Management were performed by the 

MapReduce framework thus affecting its speed and performance. Thus with the introduction 

of YARN (Yet Another Resource Negotiator) in Hadoop 2 this problem was solved. In 

Hadoop 2, Resource Management is performed by YARN and Job Scheduling is performed 

by MapReduce. 
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Figure: 1. Components of Hadoop 

 
In Hadoop 2, data processing is handled by Resource Manager and Node Manager i.e. 

they are linked with MapReduce and YARN. 

 

Parameters Master  Slave 

Storage NameNode DataNode 

Data Processing Resource Manager Node Manager 

 

 

          
[3] LIMITATION OF HADOOP 1  

 

a) Single Point of Failure – Since there is only one Master Node that makes it a single 

point of failure.  

b) Low Resource Utilization 

c) Less scalability when compared to Hadoop 2 – Does not form a large cluster of nodes 

as Hadoop 2. 

 

 
 

Figure: 2. Hadoop 1 Cluster 
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[4] ADVANTAGE OF HADOOP 2 

 
a) No Single Point of Failure – There are two Master Nodes available in Hadoop 2. One 

is called as the “Active NameNode” and the other is “Standby NameNode”. If Active 

NameNode gets crashed then the Standby NameNode will take over. Combination of 

Active and Standby NameNodes can also be formed. 

b) Better resource utilization 

c) More Scalability – A large cluster of nodes can be formed in Hadoop 2. 

 

 

 

 

 

 

 
 

Figure: 3. Hadoop 2 Cluster 

 

  

[5] CONCLUSION 

Hadoop is a prevailing innovation for managing Big Data. A master node controls the storage 

and processing activities of the slave machines. The NameNode controls storage information for the 

file system on the DataNodes. An master JobTracker controls the processing of undertakings at the 

DataNodes, YARN is the resource manager that manages all resources progressively and productively 

over all applications on the cluster. 

 

 

Parameter Hadoop 1 Hadoop 2 

Single Point of Failure The presence of only one 

master node leads to Single 

Point of Failure 

No Single Point of Failure as 

there are two or more master 

nodes. 

Job Scheduling Performed by MapReduce Performed by MapReduce 

Resource Management Performed by MapReduce Performed by YARN 

Speed Slow in processing Faster in processing 

Resource Utilization Low resource utilization Better resource utilization 

Scalability Less scalable More scalable 

 
Table: 1. Comparison of Hadoop1 & Hadoop2 
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