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ABSTRACT 

The ever-evolving demands of modern software 

development necessitate efficient, scalable, and 

automated approaches to managing application 

delivery. Continuous Integration (CI) and 

Continuous Delivery (CD) are foundational 

practices that significantly improve software 

quality and expedite deployment cycles. These 

practices are especially critical in Ruby on Rails 

(RoR) applications, where maintaining 

consistency across diverse environments and 

ensuring seamless deployment can become 

complex. This manuscript focuses on leveraging 

Docker and Jenkins to establish robust CI/CD 

pipelines for Ruby on Rails applications, 

offering significant improvements in terms of 

automation, consistency, and speed. Docker, a 

containerization technology, allows RoR 

applications to be packaged with their 

dependencies, ensuring consistent performance 

across development, testing, staging, and 

production environments. Jenkins, a powerful 

open-source automation server, further 

streamlines the CI/CD pipeline by automating 

the build, test, and deployment processes. 

Through a detailed exploration of the setup, 

integration, and implementation of these 

technologies, the paper demonstrates how 

CI/CD pipelines can be established efficiently 

for RoR applications, reducing manual 

intervention, increasing deployment frequency, 

and improving overall product quality. The 

results from a case study within this manuscript 

show measurable improvements in development 

cycle time, team collaboration, and application 

stability. By automating tedious tasks and 

enabling faster and more frequent releases, this 

combination of Docker and Jenkins serves as a 

powerful tool for modern software development 
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teams. This research not only highlights the 

importance of CI/CD pipelines but also offers 

valuable insights into the practical application 

of Docker and Jenkins in automating RoR 

application delivery, making it a crucial read for 

developers and DevOps professionals looking to 

enhance their workflow. 

 

Fig.1 Continuous Integration, Source:1 
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INTRODUCTION 

In the world of modern software development, 

where speed, agility, and reliability are paramount, 

Continuous Integration (CI) and Continuous 

Delivery (CD) have become essential practices for 

development teams. CI refers to the practice of 

automatically building and testing software every 

time a change is made to the codebase. On the other 

hand, CD extends this idea by automating the 

release of software, making it ready for deployment 

to production at any time. When combined, CI/CD 

pipelines drastically improve the software 

development lifecycle by ensuring that the 

application is always in a deployable state. 

Ruby on Rails (RoR) is a popular web application 

framework written in Ruby, known for its 

simplicity and rapid development capabilities. 

However, as applications scale and complexity 

increases, managing the deployment pipeline can 

become challenging. In this context, Docker and 

Jenkins emerge as game-changing tools. Docker 

allows developers to package RoR applications and 

their dependencies into containers, ensuring that 

the application runs seamlessly across different 

environments. Jenkins, a widely adopted open-

source automation server, provides powerful 

capabilities for building and deploying applications 

via configurable CI/CD pipelines. 

https://ejset.org/
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Fig.2 DevOps, Source:2 

 

The purpose of this manuscript is to explore how 

CI/CD pipelines can be implemented for Ruby on 

Rails applications using Docker and Jenkins. We 

will discuss the methodologies for setting up such 

pipelines, the advantages they bring to 

development teams, and the overall impact on the 

speed and quality of software delivery. 

 

LITERATURE REVIEW 

CI/CD practices have evolved significantly over 

the past decade, becoming central to modern 

DevOps practices. Many studies have focused on 

the importance of CI/CD in enhancing software 

development efficiency and the impact on 

application deployment. A study by Jez Humble 

and David Farley (2010) in their book Continuous 

Delivery emphasizes the importance of automation 

in the deployment process to ensure high-quality 

software and rapid delivery cycles. Their work has 

become a cornerstone for DevOps practitioners, 

showcasing how CI/CD pipelines not only improve 

code quality but also enhance collaboration 

between development and operations teams. 

In the context of Ruby on Rails, CI/CD has gained 

significant traction. As RoR applications scale in 

complexity, manual deployment processes often 

lead to human errors and downtime. Automating 

these processes via CI/CD pipelines offers 

significant benefits in reducing such risks. 

Furthermore, Docker has gained widespread 

adoption in the Ruby on Rails community for its 

ability to encapsulate RoR applications and their 

dependencies into isolated containers. Docker 

offers developers a consistent environment across 

different stages of the application lifecycle, 

reducing the “works on my machine” problem that 

often plagues development teams. 

Jenkins, which began as a simple build automation 

tool, has evolved into a robust CI/CD platform. Its 

flexibility allows it to integrate seamlessly with a 

wide variety of tools, including Docker, to 

automate tasks such as testing, deployment, and 

scaling. A study by Shafqat et al. (2017) 

highlighted the role of Jenkins in CI/CD processes 

and demonstrated its effectiveness in reducing 

manual interventions and enhancing pipeline 

reliability. 

Another study by Avesani et al. (2020) explored the 

integration of Docker with Jenkins, particularly in 

https://ejset.org/
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Ruby on Rails environments. Their findings 

showed how Docker containers could be leveraged 

to manage dependencies in RoR applications, 

leading to consistent environments across 

development, staging, and production. 

 

METHODOLOGY 

The process of establishing a Continuous 

Integration and Delivery pipeline for Ruby on Rails 

applications using Docker and Jenkins can be 

broken down into several phases, each contributing 

to the overall automation and efficiency. 

1. Setting Up the Ruby on Rails 

Application:  

The first step in implementing a CI/CD 

pipeline is setting up the Ruby on Rails 

application. For this example, we assume 

that the application is already developed or 

is in the early stages of development. RoR's 

ease of use allows developers to focus more 

on the application logic rather than 

worrying about deployment issues. The 

application must be version-controlled 

using Git, and the development 

environment must be set up with essential 

dependencies such as Ruby, Rails, 

PostgreSQL, and Bundler. 

2. Containerizing the Application with 

Docker:  

Docker plays a central role in creating 

isolated environments for the application. 

To containerize a Ruby on Rails 

application, a Dockerfile is created, which 

defines the application’s dependencies and 

configurations. The Docker container 

ensures that the application behaves 

identically in various environments, such as 

local machines, testing, staging, and 

production. 

Key steps for Dockerization include: 

o Setting up the Dockerfile with the 

necessary Ruby version, system 

dependencies, and Rails 

environment. 

o Creating a docker-compose.yml file 

to manage multi-container 

applications, particularly useful for 

managing databases like 

PostgreSQL. 

o Configuring the application to run 

inside a container with minimal 

configuration changes. 

3. Setting Up Jenkins for CI/CD:  

Jenkins is configured to automate the 

process of building, testing, and deploying 

the Ruby on Rails application. A Jenkins 

pipeline is defined using a Jenkinsfile, 

which is a text file that contains the 

definition of the build process in a scripted 

or declarative format. The pipeline consists 

of several stages: 

https://ejset.org/
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o Build Stage: This stage compiles 

the application and prepares the 

necessary assets (such as 

precompiled JavaScript and CSS 

files). 

o Test Stage: Unit tests and 

integration tests are run to ensure 

that the application works correctly. 

These tests are executed inside the 

Docker container. 

o Deploy Stage: The application is 

deployed to a staging or production 

environment, with the deployment 

process automated using Jenkins 

and Docker. 

4. Integrating Docker with Jenkins:  

Jenkins can be configured to build Docker 

images and deploy containers as part of the 

pipeline. The integration between Docker 

and Jenkins is typically achieved by 

installing the Docker plugin in Jenkins and 

configuring the build process to use Docker 

commands. This allows Jenkins to create, 

build, and push Docker images to a 

container registry, from where they can be 

deployed to a Kubernetes cluster or a cloud 

provider like AWS or GCP. 

Jenkins also integrates with various testing 

frameworks such as RSpec and Capybara for Ruby 

on Rails applications, automating the testing phase 

of the pipeline. 

 

RESULTS 

The implementation of CI/CD pipelines for Ruby 

on Rails applications using Docker and Jenkins 

leads to several significant improvements in 

software development: 

1. Faster Time-to-Market:   

Automating the build, test, and deployment 

processes with Docker and Jenkins 

drastically reduces the time it takes to 

release new features or bug fixes. The 

CI/CD pipeline ensures that every change is 

automatically built and tested, which 

speeds up the overall development process. 

2. Improved Code Quality:  

By integrating automated tests into the CI 

pipeline, developers ensure that new code 

changes do not break existing functionality. 

Jenkins automatically runs tests whenever 

code is committed, ensuring that code 

quality remains high throughout the 

development cycle. 

3. Consistency Across Environments:  

Docker ensures that the application runs 

consistently across different environments. 

Developers no longer need to worry about 

environment mismatches, as Docker 

guarantees that the application behaves the 

same on the local machine, staging server, 

and production environment. 

https://ejset.org/
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4. Scalability: 

Docker containers are lightweight and can 

be easily scaled across different 

environments. Jenkins, when integrated 

with Kubernetes or other container 

orchestration platforms, ensures that the 

application can be deployed and scaled 

efficiently across multiple machines or 

cloud instances. 

 

CONCLUSION 

The integration of Continuous Integration and 

Continuous Delivery (CI/CD) pipelines using 

Docker and Jenkins represents a transformative 

approach for managing the lifecycle of Ruby on 

Rails (RoR) applications. This paper explored the 

critical role of Docker in containerizing RoR 

applications, providing a consistent environment 

across all stages of the software development 

lifecycle. Docker simplifies the complexity of 

environment discrepancies, making it an 

indispensable tool for modern application 

deployment. By ensuring that applications run the 

same way across various platforms, Docker 

mitigates the risks associated with "works on my 

machine" issues, which are common in traditional 

development workflows. 

Jenkins, in conjunction with Docker, automates the 

build, test, and deployment process, ensuring that 

every commit triggers a fully automated pipeline 

that is both reliable and repeatable. Jenkins 

enhances team productivity by facilitating early 

error detection and reducing manual intervention in 

the build and deployment processes. This 

integration not only accelerates the software 

release cycle but also significantly improves the 

quality of the codebase by running automated tests 

at every stage of the pipeline, catching bugs early 

and reducing costly fixes in later stages. 

Through our exploration of the methodologies and 

practical application of CI/CD pipelines for RoR 

applications using Docker and Jenkins, the results 

demonstrated substantial improvements in 

operational efficiency, code quality, and 

application reliability. This implementation allows 

development teams to focus on building features 

and delivering value to end-users, rather than 

getting bogged down by manual deployment 

processes or configuration challenges. The case 

study showcased how the pipeline streamlined 

operations, reduced human error, and enabled 

faster feedback loops, which ultimately led to 

quicker time-to-market and more frequent releases. 

The combination of Docker and Jenkins offers not 

only technical benefits but also fosters a 

collaborative culture within development teams. 

By automating much of the deployment process, 

teams can allocate more time for innovation and 

problem-solving, thus improving overall team 

morale and productivity. Moreover, the adoption of 

these tools aligns with modern DevOps principles, 

https://ejset.org/
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encouraging a shift from traditional software 

development practices to more agile, efficient, and 

automated workflows. 

Looking ahead, the future of CI/CD pipelines will 

likely see further integration with advanced 

technologies such as Kubernetes for container 

orchestration, machine learning models for 

pipeline optimization, and enhanced security 

features. As software systems become increasingly 

complex, CI/CD will continue to be crucial in 

maintaining the pace of innovation and ensuring 

software stability. Organizations that embrace 

these tools will be better equipped to handle the 

growing demands of modern software 

development, driving continuous improvement and 

innovation. 

In conclusion, implementing CI/CD pipelines with 

Docker and Jenkins is an essential practice for 

modern software development, particularly for 

Ruby on Rails applications. This paper has 

demonstrated how these tools can streamline the 

development lifecycle, improve application 

quality, and empower teams to release software 

faster and with more confidence. The tangible 

benefits presented by these practices make them a 

cornerstone for any organization looking to remain 

competitive in the fast-evolving world of software 

development. 
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