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Abstract—This paper aims to design and implement an AWS
DevOps framework. DevOps is the process of developers and IT
teams working together, and this research focuses on identifying
cost-efficient solutions and deployment time in DevOps involving
the AWS cloud platform. In today’s software development,
quick and secure deployment is very important. However, many
companies still face issues due to manual work and human
errors, and slow deployment. This paper suggests an AWS-based
DevOps automation framework that reduces human effort and
improves performance. The framework uses tools such as Docker
for containers, GitHub for version control, and Amazon Web
Services to run the processes of building, testing, and deploying
applications. This system is designed using key AWS services
such as Elastic Compute Cloud (EC2) for computing resources,
Elastic Load Balancer (ELB) for distributing incoming traffic,
and Virtual Private Cloud (VPC) for creating a private network
in AWS. Software developers and IT operations specialists
are helped to work together, communicate, and connect using
DevOps. The results show that automation saves time, reduces
errors, and provides stable performance. Companies can deliver
applications faster and more reliably using this method. Future
improvements may include Al-based monitoring and multi-cloud
support. This framework is highly useful for today’s cloud-based
applications.

Keywords— DevOps, AWS, CI/CD, Automation, Docker,
Ansible

I. INTRODUCTION

Today, companies want fast software and servers because
of the digital world, and there is high competition, which is
why cloud computing is important. Earlier, companies used
to buy and manage their own servers, and manual installation
was very slow; the cost efficiency was high. But now they use
internet-based servers.

Cloud computing provides resources like servers, storage,
and databases over the internet, which is easier to run and
manage software. A good example is AWS of cloud com-
puting. Services include EC2(Virtual servers), RDS(Database),
S3(Storage).

EC2 (Elastic Compute Cloud) is used to create virtual
servers where the application is deployed and tested. It allows
us to use a virtual computer in the cloud. These computers
are called instances. We can use them like our own computer
online. We can install programs, run apps, and save data on
them. EC2 gives flexible power. We can choose small or big
servers depending on your needs. Companies don’t need to
buy real servers. EC2 also allows scaling. This means we can
make it bigger or smaller when traffic changes.

1JERTV 151 S040697

ELB (Elastic Load Balancer) is a tool from AWS. It shares
website or app traffic to many servers. If many people visit at
the same time, ELB divides the traffic. This keeps the server
fast and stops it from crashing. ELB also checks if a server
is not working. It sends traffic to other good servers. This
makes the app stable and fast. ELB works automatically. You
don’t need to manage it manually. It is very useful for apps
or websites that have many users and need to manage them
manually. It is very useful for apps or websites that have many
users and need to work all the time.

S3 (Simple Storage Service) is a storage service by AWS.
It allows us to save files like photos, videos, documents, or
backups in the cloud. We can get your files anytime from
anywhere using the internet. S3 keeps multiple copies of your
data, so we don’t lose it. We only pay for the space we use.
We can share files with others or keep them private. Many
websites and apps use S3 to store data. It is fast, safe, and
easy to use.

IAM (Identity and Access Management) is a service by
AWS. We can use it to control who can access your AWS
resources. We can create users, groups, and roles. We can give
them only the permission they need. This keeps your data safe.
IAM also gives extra security with passwords or codes. It stops
people who are not allowed from using our resources. We can
use IAM to manage teams, projects, and security easily. It is
very important to keep the cloud system safe.

Virtual Private Cloud (VPC) is a service provided by AWS
that allows us to create a private network within the cloud. It is
like having your own small, safe space in the cloud, separated
from other people. We can put our servers, databases, and
applications inside this space. We can also control things like
IP addresses, subnets, and who can access your network. VPC
makes your cloud resources more secure and organized. We
can connect it to the internet or your company’s own network
safely. Using a VPC helps developers and the IT team keep
applications protected while working in the cloud.

But now, DevOps in AWS helps us save time because
instant deployment is now possible, but before, there was a
problem with manual installation and time-consuming setup
of servers and software. It means cloud computing is fast,
flexible, and cheap. DevOps is a process in which developers
and IT teams work together, and DevOps has core principles:
Culture, Automation, Measurement, Sharing (CAMS). There
are many challenges to DevOps, there is a shortage of technical
skills, people are afraid to adopt new processes, and difficulty
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in selecting tools & infrastructure.

Cloud computing also offers several key advantages. Scala-
bility allows a company to adjust resources based on demand.
Cost efficiency there is no upfront investment, only pay for
what we use. Automation reduces manual updates and back-
ups; these are performed automatically. Additionally, global
access ensures that the application and data can be accessed
from any location.

GitHub is used to save my code in one place. It helps me
keep track of the changes I make. I can go back if something
goes wrong. I can also work with my team easily. Everyone
can see the latest version of the code. I can make branches to
try new ideas without breaking the main code. GitHub helps
me share my work and get feedback. It makes teamwork easier.
Using GitHub, I don’t lose my code, and I can work from
anywhere. It is very important for DevOps and coding projects.

Jenkins is used to build and test my application automat-
ically. It saves me from doing work manually. I can set up
pipelines that run whenever I change my code. Jenkins tells
me if my code has problems. I can test software before it goes
live. It helps my team work faster and avoid mistakes. Jenkins
works with other tools like GitHub and Docker. It is very
helpful for DevOps automation and continuous integration.

CI/CD is used in DevOps and AWS to automate the process
of software development. It helps in increasing the speed,
stability, and security of modern software development. CI
helps in merging the code continuously, and CD is used to
deploy the code automatically. There is a continuous cycle:
first, write a code; second, test the code; third, monitor the
code; fourth, deploy the code, which means the software
automatically updates repeatedly. By using this, all processes
are done automatically.

Docker is used to run applications in containers. A container
is like a small package with everything my app needs. Docker
helps me avoid problems when moving apps from one place
to another. I can create, run, and delete containers easily. The
team can use the same container, so our apps work the same
way. It is very important for testing and deploying software
in a safe environment.

In the future, cloud computing will continue to grow as
more, and now many companies are adopting it.

II. LITERATURE REVIEW

Many researchers have worked on DevOps and Cloud
technologies, and their different aspects. One study focused
on CI/CD pipelines, where the main goal of DevOps is to
deliver software fast and with high quality, which is why we
use a CI/CD pipeline. CI (Continuous Integration) is a process
in which developer repeatedly merges their code into a shared
repository, helping detect errors at an early stage and ensuring
that new code does not break existing code. CD (Continuous
Delivery) is the next step, where the code is automatically
built, tested, and deployed. This process makes software de-
livery faster, more reliable, and efficient. In DevOps, multiple
teams are involved: QA (Quality Assurance), Security, and IT,
which work together to ensure continuous software delivery. In

addition to CI/CD, Continuous Testing (CT) and Continuous
Monitoring (CM) are integrated to ensure software and system
quality and performance.[1]

In recent years, it is important to select the right EC2
instance because costs are high and workloads like Al are
increasing. Different instance types are designed for differ-
ent tasks, so performance depends on selecting the correct
instance. The right choice helps in getting better performance
at a lower cost, but a wrong choice can cause issues like
high resource wastage and downtime. If we choose the correct
instance, then we can use the cloud in a better way and save
money.[2]

This study focuses on improving CI (Continuous Integra-
tion) using Docker containers, which make deployment and
testing easier. The role of Docker is to package an application
into a container, which means the application and its depen-
dencies are bundled together so it can run anywhere.[3]

Banerjee and Mondal (2026) analyze the role of bash
scripting in modern DevOps. Their study highlights that shell
scripting acts as a glue, which means they are used to connect
different tools. The author explains that shell scripting is
widely used for automating system tasks such as user manage-
ment, backup operations, and log analysis. It reduces manual
effort and minimizes human errors. Also, the study focuses on
the importance of shell scripting in CI/CD pipelines, where it
is used to execute commands, run tests, build applications,
and deploy software. Shell scripting is highly suitable for
pipeline environments. The paper also discusses its role in
container technologies like Docker and Kubernetes, where
shell scripts are used for container setup and health checks.
But shell scripting has some limits. It is not good for complex
tasks, big data handling, or large applications. In these cases,
languages like Python are better. The study says shell scripting
is important for DevOps engineers. It helps in automating
work, making the system better, and connecting old and new
systems.[4]

Pranav et al. (2021) explained that Ansible is used in
DevOps to automate server management tasks. Ansible uses
simple YAML playbooks, which are easy to read and write. It
is agentless, so no extra software is needed on the systems. It
helps the application to deploy quickly. This makes it very easy
to create, read, and understand this instruction for automation.
Using Ansible, teams can deploy applications quickly and
reliably, ensuring that software is installed across all services.
It also helps us to reduce errors caused by manual operations
and improve efficiency in IT.[5]

Containerization is an important concept in DevOps. Ac-
cording to Docker documentation and The Docker Book by
Turnbull (2014), Docker allows developers to package applica-
tions with all dependencies into containers. These containers
can run on any system without changing the configuration.
This helps to avoid errors and ensure consistency in the
development and production environments [13],[19]. Studies
also show that containers improve deployment reliability and
reduce system failures [37].

Monitoring and security are also an important part of
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DevOps. Research on continuous monitoring (2023) shows
that monitoring tools help detect errors early and improve
system performance [17]. Security studies have shown that
CI/CD pipelines must include secure practices like access
control, encryption, and proper authentication to protect cloud
systems [33] [35].

This paper focuses on deploying Deep Learning models
using MLOps, AWS, and DevOps. By using Docker, they
create custom images containing Python. A flash backend
server takes user input and provides it from the model. The
infrastructure is deployed on AWS using Terraform, ECS, and
a load balancer for deployment.[6]

III. PROBLEM STATEMENT

Today, companies want to deliver software fast and without
mistakes because there is high competition in the digital world.
But many companies still face problems. They do a lot of work
manually, which is slow and can be caused by human errors.
Setting up servers and installing software manually takes a lot
of time and increases costs. Cloud computing, like Amazon
Web Services, helps to solve some of these problems. AWS
provides virtual servers (EC2), storage (S3), and a database
(RDS) that can be used anytime and scaled according to need.
Even with cloud computing, it is important to choose the right
servers or instances. The wrong choice can waste money and
reduce performance.

DevOps practices help to make software deployment faster
and more reliable. Tools like CI/CD pipelines, Docker con-
tainers, Bash scripting, and Ansible automate many tasks.
CI/CD pipelines automatically integrate, test, and deploy code.
A Docker application with all its requirements so they can
run anywhere. Bash scripts automate system tasks, but are not
always good for big or complex tasks. Ansible helps to manage
servers automatically without installing extra software.

Even with these tools, many companies find it hard to
combine everything in one system. They need a framework
that uses cloud resources, automation tools, containers, and
CI/CD pipelines together. Such a framework can save time,
reduce errors, use resources efficiently, and help developers
and the IT team work together. This will allow companies
to deliver software faster, safer, and more reliably, improving
overall performance and saving money.

If cloud and DevOps tools are not set up correctly, data can
be unsafe, and rules may not be followed.

Automation tools make work easier, but the team must know
how to use them. If the team is not trained, automation will
not work properly.

Nowadays, many tasks are done automatically, but creat-
ing and deploying machine models is still hard and time-
consuming. Normal methods need a lot of work, like writing
code, training the model, testing it, and putting it on the server.
It is also difficult to keep the model running and give reliable
results to the user. We need a system that can automatically
set up, run, and manage models.

Also, checking and maintaining applications is a big prob-
lem for many companies. After deployment, it is important to

see if the application is working correctly or not. In manual
systems, people check everything, so they can miss errors and
problems. If any issues happen, it takes more time to find and
fix them. This can make users unhappy and also affect the
company’s image.

Another problem is when the number of users increases.
Without automation, it is hard to increase or decrease server
resources quickly. This can make the server slow or waste extra
resources. Security is also very important in a cloud system.
If security settings are not done properly, data can be unsafe,
and anyone can access it without permission.

Using many tools together is also difficult. Tools like
Docker, Ansible, and CI/CD need a correct setup to work
properly. If they are not connected in the right way, the system
may not work as expected.

So there is a need for a completely automated system that
can deploy, monitor, and manage applications easily. This
will reduce manual work, improve performance, and help
companies provide better and more reliable services.

IV. METHODOLOGY

1) First, I studied AWS cloud services like EC2, S3, and
RDS. I learned how EC2 is used to create virtual
servers, S3 is used for storing files, and RDS is used
for managing databases. This helped me understand how
cloud systems work.

2) After that, I used Docker to package my application.
Docker helps to create a container that includes the
application and all its required files. This make sure
the application runs the same on every system without
errors.

3) I used GitHub to store and manage my code. It helped
me keep track of changes and save different versions
of my project. It also made it easy to update code and
connect it with other tools.

4) Then, I set up a CI/CD pipeline. The Pipeline automati-
cally builds, tests, and deploys the application whenever
I make changes to the code. It reduces manual work and
saves time.

5) T also used Ansible and a Bash script to automate server
setup and deployment. It helps to install software and
configure the server automatically, while Bash scripts
are used for simple system tasks

6) Finally, I tested the deployment process. I checked how
fast the application was deployed, if there were any
errors, and how efficiently the system was working. This
helped me understand the benefits of automation.

V. IMPLEMENTATION (PRACTICAL + CODE FLOW)
A. Step 1: App Code
# app.py
print ("Hello AWS DevOps")
B. Step 2: Dockerfile

FROM python:3
COPY /app
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WORKDIR /app VI. ARCHITECTURE DIAGRAM

CMD  ["python', "app.py"] The workflow from code development to deployment and

monitoring is:
C. Step 3: Bash Script

Developer
#!/bin/bash i
mkdir -p /app/logs GitHub (Code Push)
echo "Logs folder created" 1
CI/CD Pipeline (Automated Build & Test)
D. Step 4: Ansible Playbook J
Bash Scripts / Ansible (Automation Tasks)
— hosts: aws_ec2 1
tasks: Docker (Package app in a container)
— name: Install Docker 1
apt: , AWS EC2 (Deploy Container)
name: docker.io 1
state: present ) Application Live
— name: Run app container 1

command: docker run -d myapp Monitoring (Continuous Monitoring)

E. Step 5: CI/CD Pipeline (./yml)

. . Fig 1: AWS DevOps Architecture
name: AWS DevOps Pipeline

on: push

. b ‘Tuild&Tast ‘ [ Doclwrcumalner]
Jobs: e 4 EC2
deploy: ﬁ_' (@ X - ‘@ N & N

As i =

runs—-on: ubuntu-latest @
Jenkins CI/CD
steps: @ ros

— name: Checkout code

Developer

Fig 2: CI/CD Pipeline Workflow
— name: Build Docker image
run: docker build -t myapp

— name: Run container m . P Depldy m
run: docker run myapp ‘ ‘

- name: Run Bash script = % ™ @" 0 ™ Q
run: bash setup.sh Commit Build Test Deploy Track

- name: Deploy using Ansible
run: ansible-playbook —-i hosts deploy.yn

Fig 3: Docker Containerization

App + Libs
Container 3

F. Step 6: AWS Deployment

- Created an EC2 instance - Install Docker and other
required tools. - Ansible automatically set up the server

and ran the app - App got deployed automatically
=a e
G. Final Flow e

[ hostos [N hosos |
- Pushed code to GitHub

- Pipeline started automatically

- Docker image was built

- Bash script ran system setup tasks.
- Ansible deployed the app on EC2

- App ran in the container VII. RESULTS
H Outout: The result clearly shows the difference between manual de-
- Guiput. ployment and using an automated DevOps framework on AWS
Hello AWS DevOps with Docker, CI/CD pipelines, a Bash script, and Ansible.
1JERTV 151 S040697 Page 4

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
https://lwww.ijert.org/
An International Peer-Reviewed Jour nal

International Journal of Engineering Research & Technology (IJERT)
I SSN: 2278-0181
Vol. 15 Issue 04, April - 2026

In the manual process, developers and the IT team have
to set up servers, install software, run, test, and deploy
applications by hand. This takes a lot of time, sometimes hours
or even days. Manual work also increases the chance of human
errors, like missing a step or installing the wrong software
version. The speed of deployment is slow, the system is less
reliable, and the use of resources is not efficient. For example,
if the wrong EC2 instance is chosen, it may not handle the
workload properly, causing slow performance.

In the automated framework, most tasks are done automat-
ically. When code is pushed to GitHub, the CI/CD pipeline
automatically builds and tests it. Docker packages the app
and runs it in a container, which ensures it works the same
everywhere. Bash Script creates necessary folders, and Ansible
installs software and deploys the app on AWS EC2 automat-
ically. This reduces errors, saves a lot of time, and makes
deployment faster and more reliable

Automation also uses resources more efficiently. The right
EC2 instance is selected, containers run smoothly, and devel-
opers can focus on coding instead of manual tasks. Overall,
automated DevOps on AWS improves speed, reliability, and
cost efficiency, and makes software delivery much easier
compared to manual deployment.

A. Comparison Table

TABLE I
COMPARISON BETWEEN MANUAL AND AUTOMATED DEPLOYMENT

Feature Manual Deployment | Automated DevOps
Time High (hours/days) Low (minutes)
Errors High Low
Cost High Optimized
Speed Slow Fast

Reliability Low High

VIII. CONCLUSION

This study shows that using cloud services like AWS EC2,
S3, and RDS together with DevOps tools and automation
scripts makes software delivery much better. Automation with
Docker, Bash scripts, Ansible, and CI/CD pipelines helps
deploy applications faster, more safely, and more reliably.

This framework helps developers and the IT team work
together easily, reduces human mistakes, and saves a lot of
deployment time. Security and training are still important
because a wrong setup or lack of knowledge can reduce the
benefits. In the future, adding Al-based monitoring and using
multi-cloud systems could make things better.

Automation helps to save time, reduce human errors, and
make the system more reliable. Docker helps to run ap-
plications in containers, so they work the same in every
environment.

However, there are some challenges. If the system is not
set up properly, it can cause a security issue. Also, the team
must have proper knowledge and training to use these tools
correctly.

Overall, using an automated DevOps framework makes
cloud software deployment faster, more stable, and cheaper.
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IX. LIMITATIONS

This study has some limitations. First, the system needs
a skilled team to use tools like Docker, Ansible, and CI/CD
pipelines. If the team is not trained, the system may not work
properly.

Second, the setup of AWS and DevOps tools can be complex
and time-consuming. It takes time to find all the services
correctly.

Third, there can be security risks if services like IAM and
VPC are not configured properly. The wrong setting can make
data unsafe.

Fourth, this framework is designed for medium or large-
scale applications. It is not suitable for very small projects.

Finally, this study does not include advanced technologies
like Al-based monitoring, which can improve the system.

X. FUTURE WORK

o Use AI with Kubernetes to fix problems and apps auto-
matically.

o Add automatic security checks for data and rules.

e Use Al to predict and stop system failures before they
happen.

e Support both on-premise and cloud together (hybrid
cloud).

o Make automatic setup of servers and resources smarter
with AL

o Show a dashboard that gives suggestions to improve the
system.

o Save energy by smartly using cloud resources.

o Make automatic backup and recovery with Al help.

o Help the DevOps team work faster with Al assistants.

o Use Al to predict costs and performances and choose the
best server.
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