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CAPSTONE PROJECTS 
 
You have been Hired Sr. DevOps Engineer in Abode Software. They want to 
implement DevOps Lifecycle in their company. You have been asked to 
implement this lifecycle as fast as possible. Abode Software is a product-
based company, their product is available on this GitHub link.  
 

https://github.com/hshar/website.git  
 
Following are the specifications of the lifecycle:  
1. Install the necessary software on the machines using a configuration 
management tool.  
2. Git Workflow has to be implemented. 
 

3.Code Build should automatically be triggered once commit is made to 
master branch or develop branch.  

• If commit is made to master branch, test and push to prod.  

• If commit is made to develop branch, just test the product, do not push 
to prod. 
 

4.The Code should be containerized with the help of a Dockerfile. The 
Dockerfile should be built every time there is a push to Git-Hub. Use the 
following pre-built container for your application:  

hshar/webapp  
The code should reside in '/var/www/html'  
5.The above tasks should be defined in a Jenkins Pipeline, with the following 
jobs:  
Job1 : build  
Job2: test  
Job3 : prod 

 
 
 
 
 
 
 

 

https://github.com/hshar/website.git


 

 

 
 

Prerequisites 
1. Infrastructure Setup 

• Ensure that you have a server (EC2 instance) to install and run Jenkins. 
• Install a configuration management tool (Ansible) to automate 

software installation. 
• Ensure that Docker is installed on the machine running Jenkins. 

 
2. Version Control System 

• Set up a GitHub repository for the source code. 
• Implement a Git workflow, ensuring branches like master and develop 

exist. 

• Developers should commit and push their code to these branches 
following best practices. 
 

3. Jenkins Installation and Configuration 
• Install Jenkins on the server. 
• Install necessary plugins:  

o Pipeline Plugin 

• Configure webhook integration between GitHub and Jenkins to 
trigger builds on commits. 
 

4. Docker Setup 
• Ensure Docker Engine is installed on the Jenkins server. 
• Verify that the user running Jenkins has permissions to execute Docker 

commands. 

 
5. Jenkins Pipeline Dependencies 

• Ensure the Jenkins pipeline script (Jenkinsfile) includes three jobs:  
o Job 1: Build – Pull code from GitHub, create a Docker image. 
o Job 2: Test – Run test cases inside the container. 
o Job 3: Prod – Deploy the containerized application (only for 

master branch commits). 

 
6. Web Application Code Placement 

• Ensure that the application code is placed in /var/www/html inside 
the container as per the requirement. 

 
 
 



 

 

 
 

ARCHITECHTURE OF THIS PROJECT 
 
 

Components in the Architecture: 

1. Developer commits code to GitHub (master or develop branch). 
2. GitHub Webhook triggers Jenkins Pipeline, which executes:  

o Job 1: Build – Clones the repository and builds a Docker image. 
o Job 2: Test – Runs tests inside the container. 
o Job 3: Prod (only for master branch) – Pushes the container to 

production. 
3. Dockerized Application Deployment using the pre-built container 

(hshar/webapp). 
4. Configuration Management Tool installs necessary software on target 

machines. 
 

 
 
 
 
 
 



 

 

 
 

 
 
 
 
 
 
 

SOLUTION 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 



 

 

 
 

1. Install the necessary software on the machines using a configuration 
management tool.  
 
First We need to Infrastructure Setup and Log in to AWS Management 
Console. 
 

 
 
Step 1: Launch an EC2 Instance And Choose Ubuntu And Number Of 
Instances Will Be 3. 
 

 
Step 2: Choose Amazon Machine Image. 
Note :When you install the ansible in ubuntu it is require 22.04 version 
and above. 

In this Case I choose Ubuntu Server 24.04. LTS Version. 



 

 

 
 

 
Step 3:Choose Key Pair  

 
Step 4: Configure Storage. 

 
 
Step 5: Launch Instance 
 

 
 



 

 

 
 

Now Install the Ansible in Ansible Master Server 
 

First we need to go to ansible documentation for install the ansible. 
https://docs.ansible.com/ansible/latest/installation_guide/installati
on_distros.html 
 

 
 
For this installation now we need to create script file. 
Created install.sh for ansible installation and this files as a .sh. 
 

 
 
sudo apt update -y 
sudo apt install software-properties-common 
sudo add-apt-repository --yes --update ppa:ansible/ansible 
sudo apt install ansible -y 

 
Now We need to run this script so command is 
 bash install.sh 

 

https://docs.ansible.com/ansible/latest/installation_guide/installation_distros.html
https://docs.ansible.com/ansible/latest/installation_guide/installation_distros.html


 

 

 
 

 
 
After Ansible Successfully install.we need to check the ansible version 
The command is  
 ansible –version 

 
 
Now We need to install in the ansible master  

1.JAVA 2.ANSIBLE 3.JENKINS 
  
ANSIBLE 
MASTER ANSIBLE SLAVE 1 ANSIBLE SLAVE 2 

JAVA JAVA JAVA 

ANSIBLE DOCKER DOCKER 

JENKIN     



 

 

 
 

Now we need to create a connection b/w master and slaves1,slave2  
for the connection, we need to generate a keypair in master and pasting the 
keypair will help us to connect with slave1,slave2  
ssh-keygen -t rsa in ansible master. 

key will be saved in :  
/home/ubuntu/.ssh/id_rsa.pub 
 
Reference Ansible Assignment 01(Page No 10) 
 

 
 
Go to this path /home/ubuntu/.ssh 
Here key has been generated 
 

 
 
This key require id_rsa.pub for password less authentication. 

Now we need to run this command  
  cat id_rsa.pub 



 

 

 
 

 
 
Copy this key and go to both slave server and paste the same path 
But we need to paste in authorized_key under .ssh folder. 

 
 
 Now check through ansible master server. 
My Slave 2 has been successfully connected through passoerdless. 
Same process with slave 2 

 
 

 
 
 



 

 

 
 

 
 
This Is ansible slave-2.this server also connected through passwordless 
authentication 

 

 
 
 
we need to add the slave Private-IP int  the ansible host file  
 
path of the ansible host file: cd /etc/ansible/ 
 

 
 
 



 

 

 
 

sudo nano hosts.We need to grouping the server.  
[prod]  
172.31.23.185  
[test]  

172.31.25.172  
NOTE:-If you want to add more any of server in this prod and test 
section just add the ip address.  

 
 
to check whether the connection is 
successful or not 

 
 
After Done we need to create the one yaml file so this yaml file helps to install 
java and rest server install the docker and java. we need to mention what 
need to be give task. 
 



 

 

 
 

 

 
 

 
 
Now Run this playbook. 

 
 
Now Check the Version in both slaves 
 

 
 



 

 

 
 

 
 
 Jenkin version Check in ansible master server  

 
 
 
 Now We need to configure the Jenkins dashboard 
 

Go to sudo cat /var/lib/jenkins/secrets/initialAdminPassword 
 

 
 
 
 

 
 



 

 

 
 

 
 

 
 
Now After Installed The Plugins. 
 
You need to fill your user name,password and email id in this form as per 
your choice. 



 

 

 
 

 
 

 
 
After Setup Your username and password.you need to configure your 
instance with jenkin urls. 



 

 

 
 

 
 
Then Click Start using Jenkin 

 
 
After click the Start using Jenkin you will see jenkins dashboard. 
 



 

 

 
 

 
 
 
Now Need to configure nodes in Jenkins. 
Jenkins > Mange Jenkins > Click Nodes. 
 
 

 
After Click Nodes. 
 
You will need to fill the all information regarding the nodes. 



 

 

 
 

 
Node Name:-slave-1 then click Create. 
 

 
After Click Create You need to put the remote root directory. 
In My Case.this is my jenkins workspace path. 
/home/ubuntu/jenkins 



 

 

 
 

 
 
Host:172.31.81.95 
Username:ubuntu 

Launch Method:Launch agents via SSH. 

 
Here we need to put the .pem key. 
Host Key Verification Strategy: Non Verifying Verification Strategy 
 
 

 



 

 

 
 

After Click Save 

 
You will See the node which is create showing here. 

 
Node has been sync successfully. 

 
 
Same Process We need to as it is slave-1 
 

 



 

 

 
 

 
 

 
 
After Node Has been sync. 

 
 
 
Go To This Url and Fork this repositories in our github account 
https://github.com/hshar/website 

https://github.com/hshar/website


 

 

 
 

Fork This Url with your github. 

 
 
 

 
After Folk Your Url Then go to same repository and click settings then click 
webhook. 

 



 

 

 
 

Then Click Add Webhook 
 

 
You will see like this. 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 



 

 

 
 

Job1 : build 
Go To Jenkins Url.We need to Create Jobs.  

JOB-1 

 
Now To Create job-1 
Click Dashboard >All>New Item Then 
Click OK 
 

 
After You Need to choose GitHub Projects Url.Copy the Url we have added in 
forks. 
Project Url:- https://github.com/hiteshchauhan89/website-case-
study.git 
Check Box Restrict Where This Project  can be run so mentioned built-in 
 

 
 

https://github.com/hiteshchauhan89/website-case-study.git
https://github.com/hiteshchauhan89/website-case-study.git


 

 

 
 

 
Then Source Code Management Choose Git same url need to mentioned 
here https://github.com/hiteshchauhan89/website-case-study.git 
 

 
 
Then Next,We need to code which Branch To Build 
Here Branch Specifier mentioned */master 

 
Now Save This Settings 
 

https://github.com/hiteshchauhan89/website-case-study.git


 

 

 
 

 
Then Click Build Now 

 
 
 
 
You will see the below Job-1 has been successfully Created. 



 

 

 
 

 
Now We need to check the outputs. 

 
This is the Job-1 Output. 

 
Now We can also Cross-very through server. 



 

 

 
 

Go to cd /var/lib/Jenkins/workspaces/job-1. 
You will see the Job-1 has been created the jobs. 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
Go To Jenkins Url.We need to Create Jobs  



 

 

 
 

Job2: test 
Click Dashboard >All>New Item Then 
Click OK 
 

 
 

After You Need to choose GitHub Projects Url.Copy the Url we have added in 
forks. 
Project Url:- https://github.com/hiteshchauhan89/website-case-
study.git 
Check Box Restrict Where This Project  can be run so mentioned test 
 

 
 

https://github.com/hiteshchauhan89/website-case-study.git
https://github.com/hiteshchauhan89/website-case-study.git


 

 

 
 

 
Now We need to change the Branch here mentioned */develop 
 

 
Triggers 
We need trigger this url through webhook.we have already added this 
webhook url in Job-1. 
 

 



 

 

 
 

After there is Build Steps 
Click Build Steps>Execute Shell. 
Here we need to execute command. 
 sudo docker build . -t img 

 sudo docker run -itd -p 81:80 img 
 

 
 

 

 
Then Click Build Now. 



 

 

 
 

Now Job-2 Has been successfully Created. 

 
 
This is the output of job-2. 

 

 
 



 

 

 
 

 
 

 
 

 
 



 

 

 
 

After Deployed the Job-2. 
Copy the public ip from test machine.you will the output with port no 81. 
 

 
 
Now In this job 2.you will again getting the error when you build the 
images. 
 

 
 

 
 



 

 

 
 

 
Now We need to some changes in execute shell command. 
 
Sudo docker rm -f hitesh 
Sudo docker build . -t project1 
Sudo docker run -itd -p 100:80 –name=hitesh project1 
 
After change the execute shell.you need to save the configuration. 

 

 
 
 
Now you need to create again build job after some chages. 

 



 

 

 
 

Now You can see the expected output from job-2. 
 

 
 

 
 
 
After Image build in this job.you can see through docker ps command. 

 
 
 
 
 
 
 
 



 

 

 
 

This is the output  

 
 
 
Now In this repository you do some changes in same repositories. 
 
For example I need to change some index.html file. 
 

 
Now we have changed some changed in index.html. 

 
Now Commit this changes through github. 



 

 

 
 

 
Click Commit Changes. 
 
 

 
 
Now You can see Task no 07 is automatically run in Jenkins. 

 
This is out put with port no 81. 



 

 

 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 



 

 

 
 

Job3 : prod 
Go To Jenkins Url.We need to Create Jobs  

J0B-3 
Click Dashboard >All>New Item Then 
Click OK 
 

 
 

 
After You Need to choose GitHub Projects Url.Copy the Url we have added in 
forks. 
Project Url:- https://github.com/hiteshchauhan89/website-case-
study.git 

Check Box Restrict Where This Project  can be run so mentioned prod 
 

https://github.com/hiteshchauhan89/website-case-study.git
https://github.com/hiteshchauhan89/website-case-study.git


 

 

 
 

 
Label Name is prod. 
 

 
Source Code Management in Branch should master */master 

 

 
 



 

 

 
 

In Execute Shell We need to use same command which is already used in 
job-2. 

 
 

 
 
Build Now 

 



 

 

 
 

Job-3 creating. 

 
Here Job-3 is created. 

 
 



 

 

 
 

This is the Console Output. 

 
 

 
 

 



 

 

 
 

 

 
Now Here we need to change the some code  

 
Commit changes the code. 

 
 
Now Here in master branch code has been deployed automatically. 
The Task no 07 has been automatically created after github master branch 
code changed. 



 

 

 
 

 
 
This is output of Master Branch code changes. 
 

 


