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Abstract - Hadoop is a powerful open-source framework 

designed for the distributed storage and processing of 

large data sets across clusters of computers, making it a 

vital tool in the era of big data. Big data refers to vast 

volumes of data generated at high velocity and from 

various sources, presenting significant challenges in 

storage, analysis, and management. This paper outlines the 

installation steps necessary to set up a Hadoop 

environment on a Linux operating system, which provides 

a stable and efficient platform for running distributed 

applications. By offering a comprehensive overview of the 

installation and operational aspects of Hadoop, this 

research serves as a practical guide for beginners and 

practitioners, facilitating efficient data processing and 

enhancing the understanding of big data management in a 

Linux ecosystem. 
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I. Introduction 

In the era of big data, organizations face significant 

challenges in processing and analyzing vast amounts of 

information, especially as traditional systems struggle to scale. 

Apache Hadoop addresses these challenges by enabling 

distributed storage and processing of large datasets across 

commodity hardware. Hadoop's core components include the 

Hadoop Distributed File System (HDFS) for storage and the 

MapReduce model for parallel processing, while YARN (Yet 

Another Resource Negotiator) manages cluster resources. 

Hadoop's adoption has transformed data-intensive industries 

by offering a cost-effective solution for big data analytics. 

This paper explores the installation of Hadoop on Linux and 

the essential commands for managing HDFS. Understanding 

these fundamentals is crucial for harnessing Hadoop's power 

for large-scale data processing and analysis.[1] [2] 

A) Hadoop Environment setup 

Step 1: Install Java 

1. Update package repository: 

//sql 

sudo apt-get update 

2. Install Java: 

//arduino 

sudo apt-get install openjdk-8-jdk -y 

3. Set up JAVA_HOME in .bashrc: 

//bash 

export JAVA_HOME=/usr/lib/jvm/java-8-openjdk-

amd64 

export PATH=$PATH:$JAVA_HOME/bin 

source ~/.bashrc 

 

Step 2: Install and Configure Hadoop 

1. Download and extract Hadoop: 

//bash 

Wget 

https://downloads.apache.org/hadoop/common/hadoop-

3.3.6/hadoop-3.3.6.tar.gz 

tar -xzvf hadoop-3.3.6.tar.gz 

sudo mv hadoop-3.3.6 /usr/local/hadoop 

2. Set Hadoop environment variables in .bashrc: 

//bash 

export HADOOP_HOME=/usr/local/hadoop 

export PATH=$PATH:$HADOOP_HOME/bin 

source ~/.bashrc 

 

Step 3: Configure Hadoop Files 

1. Set JAVA_HOME in hadoop-env.sh: 

//javascript 

export JAVA_HOME=/usr/lib/jvm/java-8-openjdk-

amd64 

2. Configure core-site.xml: 

//xml 

<property> 

<name>fs.defaultFS</name> 

<value>hdfs://localhost:9000</value> 

</property> 

3. Configure hdfs-site.xml: 

//xml 

<property> 

<name>dfs.replication</name> 

<value>1</value> 
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</property> 

4. Configure mapred-site.xml and yarn-site.xml. 

 

Step 4: Setup Passwordless SSH 

1. Install SSH and generate key: 

//javascript 

sudo apt-get install openssh-server openssh-client 

ssh-keygen -t rsa -P "" 

cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys 

ssh localhost 

 

Step 5: Format Namenode 

//lua 

hdfs namenode -format 

 

Step 6: Start Hadoop 

1. Start HDFS and YARN: 

//sql 

start-dfs.sh 

start-yarn.sh 

jps 

 

Step 7: Access Hadoop Web UI 

 NameNode: http://localhost:9870/ 

 ResourceManager: http://localhost:8088/ 

Stopping Hadoop 

1. Stop YARN and HDFS: 

//arduino 

stop-yarn.sh 

stop-dfs.sh[3] [4] 

B) Hadoop Installation On Ubuntu: 

Step 1: Install Java (OpenJDK 8): 

//bash 

sudo apt-get update 

sudo apt-get install openjdk-8-jdk -y 

 

Step 2: Set JAVA_HOME in .bashrc: 

//bash 

export JAVA_HOME=/usr/lib/jvm/java-8-openjdk-

amd64 

export PATH=$PATH:$JAVA_HOME/bin 

source ~/.bashrc 

 

Step 3: Download and Install Hadoop: 

//bash 

Wget 

https://downloads.apache.org/hadoop/common/hadoop-

3.3.6/hadoop-3.3.6.tar.gz 

tar -xzvf hadoop-3.3.6.tar.gz 

sudo mv hadoop-3.3.6 /usr/local/hadoop 

 

Step 4: Set Hadoop Variables in .bashrc: 

//bash 

export HADOOP_HOME=/usr/local/hadoop 

export 

PATH=$PATH:$HADOOP_HOME/sbin:$HADOOP_H

OME/bin 

source ~/.bashrc 

 

Step 5: Configure Hadoop: 

a) hadoop-env.sh: Set JAVA_HOME. 

b) core-site.xml: Set fs.defaultFS to 

hdfs://localhost:9000. 

c) hdfs-site.xml: Set dfs.replication to 1. 

 

Step 6: Setup Passwordless SSH: 

//bash 

sudo apt-get install openssh-server openssh-client 

ssh-keygen -t rsa -P "" 

cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys 

ssh localhost 

 

Step 7: Format Namenode: 

//bash 

hdfs namenode -format 

 

Step 8: Start Hadoop: 

//bash 

start-dfs.sh 

start-yarn.sh 

 

Step 9: Access Web UI: 

d) NameNode: http://localhost:9870 

e) ResourceManager: http://localhost:8088 

 

Step 10: Stop Hadoop: 

//bash 

stop-yarn.sh 

stop-dfs.sh[5] [6] 

C) Check Hadoop Installation Status 

To check if Hadoop is successfully installed: 
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1. Verify Hadoop Version: 

//bash 

hadoop version 

2. Format NameNode: 

//bash 

hdfs namenode -format 

3. Start Services: 

//bash 

start-dfs.sh 

start-yarn.sh 

4. Check Running Daemons: 

jps 

Look for NameNode, DataNode, ResourceManager, and 

NodeManager. 

5. Access Web UIs: 

 HDFS NameNode: http://localhost:9870/ 

 YARN ResourceManager: http://localhost:8088 [7] [8] 

 

D) Advantages of Hadoop Installation/Setup 

1. Scalability: Easily scales by adding more nodes to 

accommodate growing datasets. 

 Limitation: Requires manual effort to manage and 

configure additional nodes. 

2. Cost-Effective: Open-source and uses commodity 

hardware, reducing overall costs. 

 Limitation: Costs can increase with high maintenance 

and resource demands for large clusters. 

3. Fault Tolerance: Replicates data across nodes, ensuring no 

data loss during node failures. 

 Limitation: Data replication increases storage 

requirements, making it inefficient for small-scale 

setups. 

4. Distributed Processing: Processes data in parallel across 

multiple nodes for faster performance. 

 Limitation: High input/output overhead can slow down 

tasks, especially with small datasets. 

5. Flexible Data Handling: Can process structured, semi-

structured, and unstructured data. 

 Limitation: Complex data structures may require 

additional tools and configurations for efficient 

processing. [9] [10] 

 

 

II. Conclusion 

Hadoop provides a robust, distributed platform for 

handling and processing vast amounts of data, making it 

essential for Big Data applications. Its core components—

HDFS for storage, MapReduce for processing, and YARN for 

resource management—ensure a scalable and efficient 

architecture capable of managing modern data workloads. The 

installation process, though requiring careful attention to 

configurations, lays the groundwork for a reliable and high-

performing environment. 

With fault tolerance, Hadoop ensures that data remains 

accessible even in the event of system failures, while its 

horizontal scalability allows businesses to easily expand 

infrastructure as data grows. Additionally, Hadoop’s extensive 

ecosystem of tools like Hive, Pig, and HBase adds flexibility 

for various analytics and data processing tasks. As an open-

source solution running on commodity hardware, Hadoop 

offers a cost-effective approach to large-scale data 

management. 

Moreover, its support for both real-time and batch 

processing through tools like Apache Spark and Flink makes it 

adaptable to diverse business requirements. The availability of 

Hadoop commands empowers users to efficiently manage data 

and processing jobs, ensuring that organizations can harness 

the full potential of their data infrastructure. 

Future Scope of Hadoop 

1. Cloud Integration: Increased use of cloud platforms 

(AWS, Azure, Google Cloud) for scalable, cost-effective 

Hadoop services. 

2. AI & Machine Learning: Expanded role in advanced 

analytics, integrating with ML frameworks like 

TensorFlow for real-time insights. 

3. Real-time Processing: Enhanced real-time data handling, 

competing with Apache Spark for low-latency 

processing. 

4. Serverless Hadoop: Transition to serverless models, 

reducing the need for manual infrastructure management. 

5. Hadoop Ecosystem Growth: Greater use of ecosystem 

tools (e.g., Kafka, HBase) for specialized data 

processing. 

6. Security Enhancements: Improved data security through 

tools like Apache Ranger and Sentry, crucial for 

regulated industries. 

7. Edge Computing: Integration with edge computing to 

process data closer to the source, benefiting IoT 

applications. 

8. Storage Efficiency: Better data compression and 

optimized storage, reducing costs for large datasets.[11] 

[12] 
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