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ABSTRACT

This paper explores the use of Jenkins Shared Libraries and Templates to enhance DevOps efficiency. By using
these tools, Organizations can standardize its CI/CD pipeline, thus reduce code duplication and providing better
maintainability. This research has gathered background information on the implementation of Shared Libraries
and Templates, showing benefits, challenges, and several best practices using case studies and empirical
evidence.
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INTRODUCTION
The DevOps methodology has revolutionized software development and deployment processes, focusing on
teamwork, automation, and continual improvement. Within such a paradigm, Jenkins is a popular open-source
automation tool allowing implementation of Continuous Integration and Continuous Deployment pipelines.
However, as organizations grow and projects increase, it becomes very difficult to maintain uniformity and
efficiency across thousands of pipelines. This paper discusses how Jenkins Shared Libraries and Templates help
solve these problems and provide solutions to enhance the efficiency of DevOps.

BACKGROUND
Jenkins and CI/CD Pipelines: Jenkins is a platform for automatically building, testing, and deploying software.
Jenkins has a concept of building pipelines that describe the entire CI/CD pipeline in code. While this is a sufficient
approach, at a large organization, these pipelines can lead to problems with regards to code duplication and
maintenance.
Jenkins Shared Libraries: Shared libraries in Jenkins allow common pipeline code to be written once and used
multiple times in a different project. It is like a community-driven library used for implementing a CI/CD pipeline.
They provide a method for declaring reusable functions, classes, and variables to be brought into Jenkins files
(Smart, 2019).
Jenkins Templates: Pre-defined pipeline structures that can be reused across projects. Frequently, they live in
concert with Shared Libraries, working in tandem to provide a standardized yet flexible definition of pipeline.

METHODOLOGY
This research employs a mixed-method approach, combining literature review, case studies, and empirical analysis.
We examined peer-reviewed articles, technical documentation, and industry reports. Additionally, we analyzed
implementation data from one large-scale software development organizations that have adopted Jenkins Shared
Libraries and Templates.
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SHARED LIBRARIES AND TEMPLATES ADOPTION
Creating Shared Libraries: Shared Libraries are typically kept inside version controls like Git and resources in
three types of directories: src, vars, and resources. Each one of these directories has its specific purpose (Jenkins,
2021). In the src directory's Java source code is saved. vars hold the global variables accessible from pipelines
whereas resources hold files that are not Groovy files.

Reusable Functions: Functions inside Shared Libraries can encapsulate those that are common build, test, and
deploy steps.

[ vars/dockerBuild.groovy
def call(String imageName, String tag) {

sh "docker build -t ${imageName}:${tag} ."
}

This function can be called from any Jenkins file that imports the library:

@Library('my-shared-library") _
pipeline {
agent any
stages {
stage('Build") {
steps {
dockerBuild('myapp’, 'v1.0")

Implementing Templates: Templates can be created using Shared Libraries to define standard pipeline structures.
For instance:

def call(body) {
def pipelineParams= [:]
body.resolveStrategy
Closure. DELEGATE_FIRST  body.delegate
pipelineParams
body()

pipeline {

agent any
stages {
stage(‘Checkout’) {
steps {
checkout scm

}

¥
stage('Build") {
steps {
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sh pipelineParams.buildCommand

}
}
stage('Test') {
steps {
sh pipelineParams.testCommand
}
}
stage('Deploy’)
{steps {
sh pipelineParams.deployCommand

Projects can then use this template by providing project-specific parameters:

@Library('my-shared-library") _
standardPipeline {
buildCommand = 'mvn clean package'
testCommand = 'mvn test'
deployCommand = "ansible-playbook deploy.yml’
}

Dynamic Pipeline Generation: Shared Libraries can generate pipeline stages dynamically based on project
configuration:

def call(body) {
def pipelineParams= [:]
body.resolveStrategy
Closure. DELEGATE_FIRST  body.delegate
pipelineParams
body()

def stages =[]

stages << {
stage('Checkout’) {
steps {
checkout scm

if (pipelineParams.buildCommand) {
stages << {
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stage('Build") {

steps {
sh pipelineParams.buildCommand

pipelineParams.tests.each { testType, testCommand ->stages
<<{
stage("Test: ${testType}")
{steps {
sh testCommand

if (pipelineParams.deployCommand) {
stages << {
stage('Deploy’)
{steps {
sh pipelineParams.deployCommand

pipeline {
agent any
stages {
script {
stages.each { it() }
}
}

This dynamic pipeline can be used like this:

@L.ibrary('my-shared-library") _
dynamicPipeline {
buildCommand = 'mvn clean package'
tests = [
unit: 'mvn test',
integration: 'mvn integration-test’,
ui: 'npm run test:e2e’'

]
deployCommand = "ansible-playbook deploy.yml’
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BENEFITS OF SHARED LIBRARIES AND TEMPLATES
Reusability Test: Shared Libraries reduce duplication of code across projects to a great extent. In a study by
Gallaba and Mclntosh (2018), it was observed that boilerplate code duplication is reduced by 60% when using
Shared Libraries for large-scale projects.
Standardization: Templates provide standard structure across projects and ensure workflow consistency for
CI/CD. The latter reduces waste on onboarding by 40% (Johnson et al., 2019).
Maintainability: Central management for all the common features of pipeline makes it easier to update or fix a
bug. So, if a feature were updated or enhanced, all the pipes using this feature would reflect these changes.
Flexibility: Apart from standardization, Shared Libraries and Templates also bring flexibility. Project-specific
customizations can be made without sacrificing the benefits of a common framework.

CHALLENGES AND BEST PRACTICE
Version Control: Treating Shared Libraries as first-class citizens in version control is crucial. This naturally leads
towards introducing semantic versioning and code review process for Shared Libraries.
Testing: Unit testing Shared Library functions are a basic ingredient for reliability. It is effective to use test writing
with tools like Jenkins Pipeline Unit for pipeline code (Séguy, 2020).
Documentation: Shared Library and Template documentation need to be thorough for easy adoption by the team.
Auto-generated documentation will improve the maintainability of the library.
Governance: Defining the governance model for the development and utilization of the Shared Library keeps chaos
at bay when its adoption scales. This includes defining ownership, contribution process, and usage guidelines.

CASE STUDY

Large-Scale Implementation A Fortune 500 technology company implemented Jenkins Shared Libraries and
Templates across 200+ projects.
Key outcomes are:

e 70% reduction in pipeline code across projects

e 50% decrease in time spent on pipeline maintenance

e 30% increase in build success percentage because of standard, well-tested, and reused pipeline components

(Source: Internal company report, 2020)

CONCLUSION
Jenkins Shared Libraries and Templates offer significant benefits for improving DevOps efficiency. By promoting
code reuse, standardization, and maintainability, they address key challenges in scaling CI/CD processes. While
implementation requires careful planning and governance, the long-term benefits in terms of reduced complexity,
improved consistency, and increased productivity make them valuable tools in the DevOps toolkit.
A future line of research is on the integration of Shared Libraries with other DevOps tools and their potential for
Al-assisted development of pipeline templates.
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