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PROGRAM-1
Introduction to Maven and Gradle:Overview of Build AutomationTools, Key
Differences Between Maven and Gradle, Installation and Setup

STEP1:Install Eclipse using this link
https://www.eclipse.org/downloads/ENTERPRISE JAVA AND
WEB DEVELOPERS

% SPONSOR

edip59|nsta"er by Oomph

type filter text

©

Eclipse IDE for Enterprise Java and Web Developers

* Too s for dewelopers wardnz with Java and Weh applicatiens, induding a Java IDF, toals for
JavaScript. TypeScript. JavaServar Pages and Faces, Yaml, Marcdown, V/ek Servizes JPA and

c tclipse IDE for C/CHE Developers
>4

An 1 2E for C/C++ deve opers.

~ Eclipse IDE for Embedded C/C++ Developers

STEP2:Select ECLIPSE IDE FOR JAVA DEVELOPER OR ECLIPSE IDE FOR
STEP3:SELECT INSTALLATION FOLDER JAVA VERSION

Eclipse IDE for Java Developers details
The essential tools for any Java developer, including a Java IDE. a Git client. XML Editor,
Maven and Gradle integration.

Java 21+ VM 1E 23.0.1 - https//download.edipse.org/justj/jres/23/updates/release/latest v B

Installation Folder CAUsers\abhijithk_cmnt\eclipse\java-2024-12 ]

& create start menu entry

" create desktop shortcut

& INSTALL

{ BACK


https://www.eclipse.org/downloads/ENTERPRISE

STEP4:ONCE ECLIPSE IS INSTALLED THE SCREEN LOOKS AS IN BELOW

-~
-
File kit urce Retactor  Navigate ear Praoject Kun  Window Help

~0-"Q-Q-E G- &S
S

-

|2 Packaqe Explerer X

There ate no grojects in yourwerkipaze
Te acd 3 project:

(22 Creaie 2 Java oroject

023 C-eaze 3 Maven projec:

w Import projects,

STEPS: Lets see Procedure to install MAVEN & GRADLE
a) First make sure JDK current version is installed

Q ® &
= 0 [ Tesklist X -n
T %% v
X M 3
Find P ALY Activ,,

(D) Connact Mylyn

Connect zo your task and ALN
or create a local task,

gt Outine X & 3§ T O

Taere is no active editor taat
provides an outl ne,

https://www.oracle.com/java/technologies/downloads/?er=221886#jdk23-windows

Then set environment variable path both user and system

m Have a JDK installation on your system. Either set the JAVA HOME

environment variable pointing to your JDK installation or have the java

executable on your PATH.

b) To install apache maven pls go to link as in below and download zip file of bin

https://maven.apache.org/download.cqgi

T I Ty

-
System Kequirements

o o s s o


https://www.oracle.com/java/technologies/downloads/?er=221886&jdk23-windows
https://www.oracle.com/java/technologies/downloads/?er=221886&jdk23-windows
https://maven.apache.org/download.cgi

c) To unzip the Source zip archive Run

in Windows cmd prompt unzip
apache-maven-3.9.9-bin.zip
If don't want to run directly extract the file to Program Files

d) SetupaPATHinenvironmentalsettings

“Add the bin directory of the created directory apache-maven-3.9.9 to the

PATH environment variable”

e) After environment variable is set

f)

Run this command in CMD prompt
mvn --v(2 hyphen)

After running,you see the text screen as in below

Apache Maven 3.9.9 (8e8579afe76f7d@l5eeSec7bfcdc97d260186937)

Maven home: fopt/fapache-maven-3.9.9

Java version: 1.8.@_45, vendor: Oracle Corporation

Java home: /fLibrary/JavasJlavavirtualMachines/jdkl.8.@_45.jdk/Contents/Homesjre
Default locale: en_US, platform encoding: UTF-8

0S name: "mac os x", version: "10.8.5", arch: "x86_64", family: "mac"

TO INSTALL GRADLE FOR WINDOWS follow procedure as in below
Create an ew directoryC:\Gradle with File Explorer.

Open a second File Explorer window and go to the directory where the Gradle
distribution was downloaded. Double-click the ZIP archive to expose the
content. Drag the content folder gradle-8.12.1to your newly

created  C:\Gradle folder.

Alternatively you can unpack the Gradle distribution ZIPintoC:\Gradle using an archiver tool of
your choice or run command with path folder where the folder is created.
Unzip apache-maven-3.9.9-bin.zip Or can

directly extract the zip file.



3. Configure your system environment
4. Finally type the command gradle—v to check if the gradle is installed.

Gradle 8.12.1

Build time: 2025-01-24 12:55:12 UTC
Revision: Obleelff8ldlfua2657U+fLa362ac9180852b140

Kotlin: 2.0.21

Groovy: 3.0, 42

Ant: Apache Ant(TM) version 1.10.15 compiled on August 25 2024

Launcher JVM: 21.0.5 (Oracle Corporation 21.0.5+9-LTS-239)

Daemon JVM: C:\Program Files\Java\jdk-21 (no JDK specified, using current Java home)
0S: Windows 11 10.0 amdéu




| PROGRAM-2
Working with Maven: Creating a Maven Project, Understanding the POMFile,
Dependency Management and Plugins

STEP1:0PEN ECLIPSE THEN followth is navigation Flle —----->
New >Maven Project
After that Screen beas in bel

' e gl F E wos o g

New Mzrwr frosat

STEP2:Make sure Use default Workspace Location is selected, then click Next

The screen be as in below

Nuw Mavun prujuct

STEP3:In Screen shown above,click near the entry place of Filter and type “apache” or select catalog as
Internal

We want as imple maven JAR based application. So, we will choose the “maven-archetype-quickstart”
artifact to create the project



New Maven project

Catalog: | Internal Confiqure...

Filter:  apache

e.maven.archetypes MAVAN-A J epliigin-cite

ie.maven.archetypes mav pe-portiet

' Y Ar ':|,|f~ MAVAN-A ype-profiles

F.Hl’.t‘ln.lL"‘z‘l,;“' mav pe quickstart

e.maven.archetypec  maver ype-cite
/maven.archetypes mav pe-site-simple
maven.archetypec  ma pe-wehapp

B Show the last version of Ar hetype only Include snapshot archetypes Add Archelype...

& Resolve Workspace projects
Mrotiles

Name template:

Cancel

STEP4: Enter

Group Id:com.program2.maven
Acrtifactld:program2-example-jar Keep snapshot as
it is



Package:com.program2.maven.program?2
New Maven project

x

Group Id
Artifact Id

interactively

Properties available from

After entering above mentioned details click on Finish
You be able to see the automation build happening for Maven Jar Project

x% RNpEE «» =




It asks for Configuration confirmation just click Y

Confirmpropertiesconfiguration: groupId:
com.program2.maven artifactId: program2-

example-jar version: 0.0.1-SNAPSHOT

package:com.program?.maven.program?

The RESULT be as in below

STEP5:Now its time to build Maven Project
Goto Maven Project >Right Click on the Project and select

Maven Build
e S (PIEBLIvE F e o -

£ B B . B cpjoce

roeqramnd

le-je - (Iaven Juild)



After the above procedure is done Select Goal as
package

Name: program2-example-jar (2)

- Main A t .‘“

Base directory:

{project_loc:iprogramZ-example-jar}

Workspace... | | File System... | | Variables..

Goals; package
Profiles:
User settings
Workspace... | | File System... | | Variables...
Offline | Update Snapshots
Debug Output  [_ISkip Tests  |_| Non-recursive
Resolve Workspace artifacts

Threads: |1 Color Output: | Auto

value

Apply

Close

And Click Run
The result be as in below

N P RS PPV T e »
s g € i

¥




Now goto App.java finally run java application

CEEAE T - - IR

Description
What is group Id in maven?

Group Id identifies a particular project uniquely across all projects, so we should follow an aming convention. A very
simple and commonly used way of doing this is to use the reverse of your domain, i.e. com.javarewind.maven.

A good way of maintaining the integrity of group Id is to use the project structure. In case the project consists of
multiple modules then every module should append an identifier to the parent groupld.
i.e.com.javarewind.maven,com.javarewind.spring,com.javarewind.struts..etc.

What is artifact Id in maven?

Acrtifact 1d is then ame of warfile without version, if you are creating it by yourself you are free to took any name of
your choice in lower case and without any strange symbol. But if this is a third party jar than we have to take the name
of the jar as suggested by its distribution.

What is the arche type in maven?

Archetype is a Maven project templating tool kit which tells the maven the type of project we are going to create.Arche
type enables them aven to create a template project of the user's choice so that the user can get the project up and
running instantly.

“archetype:generate” generates anew project from the provided arche type or updates the actual project | fusing a
partial arche type. Maven provides a number of predefined archtypes, see more details from Maven
Documentation.
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http://maven.apache.org/archetype/maven-archetype-bundles/
http://maven.apache.org/archetype/maven-archetype-bundles/

HOW POM.XML LOOK IS AS IN SCREEN BELOW

BR:VS EQ:=iniv & °*
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PROGRAMS3 :Working with Gradle: Setting Up a Gradle Project, Understanding
Build Scripts(Groovy and Kotlin DSL),Dependency Management and Task
Automation

STEP1:Let's do this in cmdprompt Goto Command
Prompt

Then first make anew directory the command is mkdir pgm3
For changing to a current directory the command is cd pgm3

Now run gradleinit
After execution of command the screen shows as in below where we opt for build type select as 1

C:\Users\CMRIT-ISE-L209-009\gradletest>gradle init
Starting a Gradle Daemon (subsequent builds will be faster)

Select implementation language:
1: Java
Kotlin
Groovy
Scala
T
6: Swift
Enter selection (default: Java) [1..6] 3

After selecting application type next it asks for Implementation language select as groovy

After selecting Implementation language it will ask for Java version and project name

12



Enter selection (default: Java) [1..6] 3

Enter target Java version (min: 7, default: 21): 21

Project name (default: gradletest): gradletest

After providing version and project name
Select application structure as Single application structure and Domain Specific Language as Kotlin

elect application structure:
1: Single application project
2: Application and library project
nter selection (default: Single application project) [1..2] 1

Select build script DSL:
1: Kotlin
2: Groovy
nter selection (default: Groovy) [1..2] 1

After every procedure is over it shows Build successful

ate build using new APl and b

» Task :1nit

p

Learn more about Gradle by exploring our Sanples at fhtns://doc

STEP2: Now its time to Build the script Just type the
command as:
gradlewrun

It will take atleast 3-5minutes to run the configuration script we have set through steps finally the output be
as in below If You want to see the structure of an application run the command as tree

13



Calculating task graph as no cached configuration is available for tasks: run

> Task :app:run
Hello World!

s\CHRTT E=-L209=H0Y\gr

der PATH Uisting for volume Windows

v sexdal nusber ds CALI-LEOG

uildout

sxample

FEsOUrCes

1 roovy

orq
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PROGRAM 4:Practical Exercise :Build and Run a Java Application with Maven,
Migrate the Same Application to Gradle

STEPL1:First create a Maven Project as in PROGRAM?2 then build the project and run java
application you will get Hello World Message

STEP2:Then to migrate to gradle use shortcutKey Ctrl+Alt+Shif+T Toget Terminal screen as in below:

STEP3:Type command gradle init it will ask for migrate from mavento gradle type yes

STEPA4:After the above comman disvalidated to yes it prompts to select Domain Specific Language as
in screen below select2 (as we have done for Kotlin)

15



Finally it runs the in it phase as been selected

rask :

STEP6:
Type the command gradle build

16



Now to get exact program output of our java file Locate to build gradle File from your local repository and Copy paste
the code as in below shown in red color

plugins
{ id("java-library")
id("maven-publish")
id("application™)

}

application{
mainClass.set(com.pgm4.test. App™)//Use.set()for properties

}

repositories
{ mavenCentral()
/lUncommentif youneed topublish locally
/ImavenLocal()

}

dependencies{
testimplementation("junit:junit:4.13.2")//UseKotlinsyntaxfor dependencies

}
group = "com.pgm4 .test"version="0.0.1-
SNAPSHOT"

description="pgm4"
java.sourceCompatibility=JavaVersion.VERSION_11//Considerupgrading

publishing
{ publications { create<MavenPublication>("maven")
{ from(components[“java"])

}
}
}

tasks.withType<JavaCompile>().configureEach
{options.encoding="UTF-8"

}

17



tasks.withType<Javadoc>().configureEach
{options.encoding="UTF-8"

AFTERDOINGALLCHANGESFINAL STEP
Toruncommands

gradlecleanbuild  gradle

run

YouwillgetOutput as
HelloWorld!Welcometopgm4

PROGRAMDS: Introduction to Jenkins: What is Jenkins? Installing Jenkinson Localor Cloud Environment,
Configuring Jenkins for First Use .

STEP1:Type Jenkins download for windows
https://www.jenkins.io/download/

18


https://www.jenkins.io/download/

Jesaisaw

New

) Home

. Today
& Galley

‘ jenkins
CnzDrive
. jenkins.war

M Zocm_cm_ds_mNulFak)-vRx6UfCzFwsr

M Desktop Yesterday

Downloads s DEVOPS LAB

B Documents ' jdk-23_windows-«64_bin

B Picure A long time ago
N :

® Musi-
W Videos

| Yo aromeSztup

B Systems:
W jer files

STEP3: Goto Jenkins MSI Installer click on it uopt for “Run service as Local System”

19



-t, Jenkins 2.479.3 Setup -

Service Logon Credentials Jenkins
Enter service credentials for the service,

Jenkins 2.479.3 installs and runs as an independent Windows service. To operate in this
manner, you must supply the user account credentials for Jenkins 2.479.3 to run
successfully,

Logon Type:
© Run service as LocalSystem (not remlm\ended

() Run service as local or domain user:

Account; l

Password: |

Test Credentials

e cance

XXNeed not to ProvideAccount & Password XX

STEP4: Choose a port as 8080 and test the port and click Next

20



o Je

Port Selection
Choose a port for the service.

Please choose a port.

Port Number (1-65535):

It is recommended that you accept the selected default port.

Back [ Next Cancel

STEPS5:It takes current jdk version that’s available for safer side once goto cmd prompt and type command
java—version
If matching click next
If failed to accept download jdk version 17 to 21 any of it
https://www.oracle.com/java/technologies/javase/jdk21-archive-downloads.html

Prochirts  Industries

Linus v&A Deniar Package 140,30 MR hepy o ¥ 1 _hindeh (shalGa)

Liviix whd KEM Package TN MY hip m Wi (sha24e)

ACS A dd Cotnpransodd A hve 18227 M i otte

ACOS Ar G DIME [istale 161,59 MB Iias //dowload orachecom Aova /21 /e chive/jih-21.0.5_macus-esched bin.ding (shazss)
marQS whd Camproannd Arehive 104,51 MR hipi//devwnlond nracle.com/javn /2 /arehive jdk 21.0.6_macen x64_binsargs (tha256)
e whA FIMG Insr allee 1A% A% MR v Z/dewnland nacls com /inun /21/atebive e 21 0 6_mnernaetd_hin dmg (sha254)
WINmaws, <64 Compunssed Archive 18891 M0 TS/ O /v /21 /A Nien etk 2105 winidows xhd Dinzip (sha2%6)

L/‘Nlrmwan-“--l nataller \/ 164,20 M0 hetps//davmlond.nracie.com/invn /21/arehtve il 20.0.5_ windows xb4_binexe (1ha2%4)
Winoows k64 misl hvetallor 165,05 MU htpe //downlosd oracle com fava /2 fachive /jdk 2105 windows x64_inme (dhadbe)
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D Jenkins 2.479.3 Setup

Jenkins 2.479.3 Setup J enkins
Select Java home directory (JDK or JRE)

Please select the path of 3 Java Development Kit or Java Runtime Environment.
Only Java 17 and 21 are supported by Jenkins.

|C:‘Progan Files\Java\jdk-21\

S T

STEP6: Click NEXT after doing above step you will getscreenasinBelowagaincontinuetoclickNext

B Jenkins 2.479.3 Setup . 5

Custom Setup Jenkins
Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

E-—{idz] Jenkins The required Jenkins components
: v | Start Service
- ¥ ~| Firewall Exception

This feature requires 92MB on your
hard drive. Ithas 10of 2
subfeatures selected. The
subfeatures require 0KB on your
hard drive.

rowse

Reset Disk Usage Back [I] Cancel

(.

22



STEP7:The pop up allow for mat comes for Java Automation Server allow it click install >Finally
Click Finish

User Account Control

Do you want to allow this app to make
changes to your device?

l:l Jenkins Automation Server 2.479.3

Verified publisher: CDF Binary Project a Series of LF Projects, LLC
File origin: Hard drive on this computer

Show more details

confi Now By default Our Jenkins run at
http://localhost:8080/

\\r-.
"
. . L (I . .
Final step very important Once \fﬁ/}“f It will ask for Administrator Passowords you should locate as in directory
mention copy paste as in mention in file location: C:\ProgramData\Jenkins\.jenkins\secrets\initial AdminPasswordand
paste password as in mentioned belows administration password

Unlock Jenkins

' - | - ) T L By the AciFrmirierearen; A Paceswere] mae meae i

orcl frorm elither locatiom arc paste It bhelaow \/

23


http://localhost:8080/

Then select Install Suggested Plugins it starts to install as in shown below

Getting Started

Getting Started

v Folders

v Timestamper
Pipeline
Git

LDAP

Jenkins 2.479.3

’ OWASP Markup

Formattar

Workspace Cleanup

GitHub Branch Source

SSH Build Agents

Email Extension

’
v

Bulld Timecut

Ant

Pipeline: GitHub Grocvy
Libraries

Matrix Authonzation
Strategy

Mailer

" Credentials 8inding

Gradle

Pipeline Graph View

PAM Authenticaticn

Dark Theme

Then it asks for minimum registration You can skip and continue as admin

Geting Started

Create First Admin User

Usirem

Masyword

Lo paisword

Coranl adc ess

24

ruiuel’s
OMWASF Merkup Formatter
* ASM API
* J50N Path API
** Structs
* Pipeline: Stes API
* Tcken Macro
Duilc Timeout
* heunrycastls APT
* Credentials
** Plain Credentials
* Verient
** SSH Credentials
Credentials Binding
** SCM API
* Pipeline: API
** cemmons-lang3 v3.x
Timestanper
** Caffeine API
* Script Security

Jenking A

* JavabBeans Activaticn Framework

(JAF) API
** JAXB
+ SnakeYANL API

* - required dgesenaercy



Getting Started

Jenkins is ready!

otup of an admin use

nki tup iz complete,

PROGRAMBG6: Continuous Integration with Jenkins: Setting Up a CI Pipeline, Integrating Jenkins with
Maven/Gradle, Running Automated Builds and Tests

How Is Jenkins Used for Continuous Integration?

Continuous Integration(Cl) is a software development practice where developers integrate code into a shared
repository frequently, usually several times a day.

Jenkins is an open-source automation server that facilitates Cl by automating the build, testing, and deployment
processes.

With Jenkins, developers can easily detect and fix integration issues early, improving collaboration and
accelerating software delivery. By continuously integrating code, teams can maintain a high level of code quality,
reduce development time, and minimize the risk of release failures.

Continuous Integration Features in Jenkins

Continuous integration involves the automatic building and testing of code whenever changes are committed to the
version control system. Jenkins provides several features that facilitate ClI, including:

25


https://codefresh.io/learn/jenkins/

e Version control system integration:Jenkins integrates with various version control
systems (VCS) such as Git, Subversion, and Mercurial. This allows Jenkins to
monitor repositories for changes, trigger builds, and incorporate updates
automatically.

e Build automation:Jenkins supports build automation using build tools like
Maven, Gradle, and Ant. It can compile, package, and deploy code, ensuring that
the latest changes are continuously integrated into the software project.

e Automated testing: Jenkins can execute automated tests for each build, using
testing frameworks like JUnit, TestNG, and Selenium.This ensures that any
issues introduced during development are quickly detected and reported,
allowing developers to address them promptly.

e Pipeline as code: Jenkins Pipeline allows users to define their entire CI/CD
pipeline as code using a domain-specific language called “Groovy.” This makes the
pipeline easily versionable, shareable, and more maintainable.

e Distributed builds: Jenkins supports distributed builds across multiple build
agents, which allows for faster and more efficient build processes by distributing
the workload across multiple machines.

e Plugins and extensibility: Jenkins offers a vast ecosystem of plugins that extend its
functionality, allowing users to customize and adapt Jenkins to their specific
needs. Plugins are available for various tasks, such as integrating with different
VCS, build tools, notification systems, and more.

e Notifications and reporting: Jenkins can send notifications through various
channels like email, Slack, or other messaging systems to keep the team informed
about build status, test results, and potential issues. It also generates reports and
visualizations for various metrics, such as test results, code coverage, and build
trends.

e Access control and security:Jenkins provides fine-grained access control and user
management, allowing administrators to control who can access specific projects,
pipelines, or configuration settings. It also supports integration with LDAP and
Active Directory for centralized user management.

e REST API: Jenkins exposes a RESTAPI that enables users to interact with
Jenkins programmatically, allowing for integration with external tools,
automation, and custom applications.

Benefits and Drawbacks of Using Jenkins for ClI

Jenkins CI offers numerous benefits that can streamline software development processes and improve overall
efficiency:

26
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Shorter development cycles: By automating repetitive tasks such as building,
testing and deployment, Jenkins Cl reduces the time developers spend on

manual tasks, enabling them to focus on writing code and addressing critical

issues. This accelerates the development cycle and speeds up time-to-market.

Fast code integration: Jenkins CI facilitates frequent code integration into a shared
repository, making it easier to detect and fix integration issues early on. This
prevents the accumulation of integration problems, leading to more stable and
reliable software.

Short feedback loops: The automation provided by Jenkins CI allows developers to
receive immediate feedback on the success or failure of their code changes. Rapid
feedback helps in identifying problems early, ensuring that they can be addressed
before they become more difficult and time-consuming to resolve.

Automated workflows: Jenkins CI can be configured to trigger automated
workflows based on specific events, such as code commits or pull requests. This
enables a seamless and efficient flow of work, helping teams maintain a high level of
productivity and consistency.

However, there are potential concerns associated with using Jenkins CI:

Expense: Although Jenkins itself is an open-source tool, the resources and
infrastructure required to run and maintain it can be costly, especially for larger
projects or organizations. Costs may include hardware, cloud services, or
additional plugins and integrations needed for specific use cases.

Maintenance: Jenkins CI requires regular maintenance to ensure its optimal
performance, including updating plugins, monitoring the system for potential
issues, and troubleshooting any problems that arise. This maintenance can be
time-consuming and may require dedicated personnel with expertise in Jenkins
and the underlying technologies.

Not cloud native: Jenkins was designed before the advent of cloud computing,
which means it doesn’t naturally lend itself to cloud-based environments. To
make Jenkins work in a cloud environment, substantial customization and
additional tooling may be needed.

27



STEP1:Now coming to our Program to set Cl Pipeline for Maven Go to Jenkins Dashboard
and Click on Manage Jenkins

& cor
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+ New her 7 Aad descrchon
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+ Nowiom Manage Jenkins \
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System Conhguration
B8 Duee ‘ Syviom Toos Bl .,]/
o Sy s Pl
o ” )
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)
fubd Caceutor Ssamss
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- o &
' ‘ " )
Secunity
- Secunity Crothent s - Crmdential Prowidens
6 A @

STEP3:Search for Maven Integration Plugin in Available Plugins and Install
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f_ Jenkins

Dushboard + Manage Jenkita © Plugins
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STEPS:YET not completed £ we have to configure the Location to properly Build and Run
Maven Project

So again click on Manage Jenkins and select Tools

whnd M Bk e NPy

f_ Jenkins

Deshiwars Vanage Jenk s

+ Neu e Manage Jenkins
=] wan Aeary

0O myvices

System Configuration

I Queut \ &
Build Queur A System Tools \/ -, Plugins

@ > ) o
? of 2 enecmon busy) "
g Nodes “ Clouds Appcarance
i3 (&) % £ P :
Security
a Seaurty ¥ Cresenriais ) Credential Providers

STEP6:Now lets not select Maven Project as new Item as we already have Maven project in local
systems lets see how we can run the Maven Project with POM.XML

a) Click on New Item
b) Provide Item Name and select Free style Project
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d) After selecting Invoke top-level Maven targets opt for proper environment

version as in set in previous steps in my case its MAVEN_HOME
Build Steps

=  Invoke top-level Maven targets 7
Maven Version

MAVEN_HOME

Guals

Advanced v

e) Enter Goal as
clean install

f) Before you save and apply just below Goal there is Advance option add
pom.xml path
Advarnced ~ & Cdited

POM 7

Ui\ IsersiCMRIT -ISE-1 209-009\N es ke pAI S 14T pgmdypam.sml

Preperiies 7

WM Opfions 7

—
Goto pom.xml of your particular pgm and take path in my case its C:\Users\CMRIT-ISE-
L209-009\Desktop\IS147\pgm4\pom.xml

After all Steps is over click on Build button the output be as in below
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PROGRAMY7: Configuration Management with Ansible: Basics of Ansible: Inventory,
Playbooks and Modules, Automating Server Configurations with Playbooks, Hands-On:

Writing and Running a Basic Playbook.
How Do | Install Ansible on Ubuntu?

Installing Ansible on Ubuntu requires setting up an Ansible control node and connecting it to one or more Ansible
hosts. The following steps describe how to perform the necessary configuration and test the new Ansible

installation.

STEP1: Configure Ansible Control Node

The Ansible control node is a system used to connect to and manage Ansible host servers. Proceed with the steps

below to setup the control node on the main server:
1.Create an administrator-leveluser for the control node. Use the add user command:

sudo adduser[username]

2.When prompted, define a strongaccount password.

S sudo adduser ansible
[sudo] password for marko:
Adding user "ansible'
Adding new group "ansible' (1001)
Adding new user ‘ansible' (1001) with group ‘"ansible’
Creating home directory " /home/ansible'
Copying files from " fetc/skel'
New password:
Retype new password:
passwd: password updated successfully
Changing the user information for ansible
Enter the new value, or press ENTER for the default
Full Name []:
Room Number []:
Work Phone []:
Home Phone []:
Other []:
Is the information correct? [Y/n] ¥y

e |
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Optionally, provide more details about the user by answering questions. Press Enter to skip a question.

3. Use the following user mod command to assign super user privileges to the

account:

sudo usermod -aG sudo [username]

A membership in the sudo group allows the user to utilize the sudo command to perform administrative tasks.

4. Switch to the newly created user on the control node:

sudo su [username]

Note: The Ansible control node can be a dedicated server, alocalmachine, ora virtual machine running Ubuntu.

STEP2: Set upan SSH Key pair

The Ansible control node uses SSH to connect to hosts. Generate an SSH key pair for the Ansible user by

executing the following steps:

1. Enter the command below using the Ansible control node command line: ssh-

keygen

Note: If an SSH key pair with the same name already exists, SSH displays a warning asking the user to decide
whether to over write it. Over writing makes the previous SSH key pair unusable, so ensure the old keys are no

longer needed before confirming.
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2. When prompted, provide a pass phrase. While adding a strong pass phrase is

recommended, pressing Enter allows the user to skip the pass phrase creation.
The system generates the public/private key pair and prints the random art image.

$ ssh-keygen
Generating public/private rsa key pair.
Enter file in which to save the key (/home/ansible/.ssh/id_rsa):
Created directory '/homefansible/.ssh'.
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in /home/ansible/.ssh/id_rsa
Your public key has been saved in /home/ansible/.ssh/id _rsa.pub
The key fingerprint is:
SHA256:89D+0mk6VsCbHevu/k1KBoiWrrvnjsW+Lsgt3jCdRrE ansible@phoenixnap
The key's randomart image is:
+---[RSA 3672]----+

I

I

I

5 s P |
ES .=0 |
|

I

I

I

.00+ * =+0,.
+=0%, ++=0 .
«+«*XB0.0*.0

|
|
|
|
|
| 0 0 Boo+
|
|
|
+ -[SHA256]

STEP3: Configure an Ansible Host

Ansible hosts are remote servers managed by the Ansible control
node. Each host must have the control node's SSH public key in

to authorized keys directory. Apply the steps below for each new

1.Use the following ssh-copy-id command on the control node to
copy the public

ssh-copy-id[username]@][remote-host]

Replace [username] with an existing administrative user on the host system and [remote-host] with the remote
host domain or IP address. For example, to copy the key to the user ansible on the host with the local IP address
192.168.0.81, type:
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To know IP type command
cat/etc/resolv.conforhostname-i

ssh ansible@192.168.0.81

sudoaptinstallansible-y

2 .Type yes and hit Enter when asked whether to continue
connecting to an

3.Enter the remote host account

S ssh-copy-id ansible@192.168.0.81
Jusr/bin/ssh-copy-id: INFO: Source of key(s) to be installed: "/home/ansible/.ssh/id_rsa
.pub"
The authenticity of host '192.168.0.81 (192.168.0.81)' can't be established.
ED25519 key fingerprint is SHA256:fG67eTAOF JKEJLRACQyXxna/MDc7zX4fOdABZzt+aktCM,
This key is not known by any other names
Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Jusr/bin/ssh-copy-id: INFO: 1 key(s) remain to be installed -- if you are prompted now i
t is to install the new keys
ansible@192.168.0.81's password:

Number of key(s) added: 1

Now try logging into the machine, with: "ssh 'ansible@192.168.0.81'"
and check to make sure that only the key(s) you wanted were added.

$

Theutilityuploadsthepublickeytotheremotehostacco

STEP4:Install Ansible

Use the APT package manager to install the Ansible package on

+ha Froantral nnda avaetam-

1 .Ensurethepackageindexisuptodat

sudo apt

2.InstallAnsibleonUbuntuwiththefollowingcomma
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STEPS5: Verify the Installation

Check that Ansible was successfully installed on your Ubuntu system using the ansible command:

ansible--version

The output displays the Ansible version number, the location of
the configuration

:$ ansible --version
ansible 2.10.8
config file = /home/ansible/ansible.cfg
configured module search path = ['/home/ansible/.ansible/plugins/modules', '/usr/share
Jansible/plugins/modules']

ansible python module location = Jusr/lib/python3/dist-packages/ansible
executable location = Jusr/bin/ansible
python version = 3.10.12 (main, Nov 26 2023, 15:14:05) [GCC 11.4.0]

:~$ I

STEP6: Set up the Inventory File

Once Ansible is installed on the control node, set up an
inventory file to allow Ansible to communicate with remote

hosts. The inventory file contains all the

Note: Foranin-depth overview of creating files on remote hosts, refer to our article How to Create a File In
Ansible.

Follow the steps below to create an inventory file on the control node:

1. Create the ansible subdirectory in the etc directory: sudo

mkdir -p /etc/ansible
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2. Use a text editor such as Nano to create a file named hosts:

sudonano /etc/ansible/hosts

3. Add localhost that the control node will manage. Use the following format: [local]
localhost ansible_connection=loca

The [local] line allows for the creation of categories to organize local hosts.The following example adds a local

host using its local IP address 192.168.0.81 and sorts it into the servers category:

[#] ansible@DESKTOP-VL3EGGS: /home/abhijith
GNU nano 7.2

localhost ansible connection=local

4. Save the file and exit.

5. Enter the command below to check the items in the inventory:

ansible-inventory --list -y

The output lists the hosts:

all:
children:
local:

hosts:
localhost:
ansible connection:
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STEP7: Test the Connection

To ensure the Ansible control node can connect to the local hosts and run commands, use the following

ansible command to ping the hosts from the control node:

sudoansibleall-mping

Note: When a user connects to the remote hosts for the first time, Ansible asks for confirmation that the hosts are

authentic. To confirm the authenticity, enter yes when prompted.

The output confirms the successful

Sudao ansipie a m ping

TheAnsiblecontrolnodeisnowsetuptocontroltheconnectedremotehost

Conclusio

After following the steps in this guide, you have successfully
installed Ansible on Ubuntu and can execute commands and
playbooks on remote hosts. The guide provided instructions for

setting up the Ansible control node and connecting it

40


https://phoenixnap.com/glossary/what-is-ping
https://phoenixnap.com/glossary/what-is-ping

PROGRAMO: Introduction to Azure DevOps: Overview of Azure DevOps Services,
Setting Up an Azure DevOps Account and Project.

STEP1:Goto Google chrome and type azure for students
https://azure.microsoft.com/en-us/free/students

GO gle azure for students

Al Vidans Imagas shapping NBNE Viiah ke IWcrd -

" Wicrosaft Az ure
Mipschazare microsof com ren Lb s free s studente 3

Azure for Students — Free Account Credit
With Microsoft Azure for Students, gel a 5700 credil when you create your free account. There |s no

credl card needed and 12 manths of free Azure services

mm  MICIOSOTAZUrE

BE s tesmenimausollion s en-vs s preay s ullers

Azure for College Students—Offer Delails

Azure, Colege students erwolled I ime are

Students, gel Azure lor lree courlesy of Micr
aligible: for Azura froe account with 5100 in ereditg

STEP2:Click on Start Freeafterthatugetscreenasin

B® Microsoft

Sign In
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Click on Create one, If u have Github account you can Sign in using github account better way is to create one
account

STEP3: Provide your email id at place of create account

STEPA4:After password is set provide your Firstname Lastname
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B® Microsoft

<« gurumurthy974@gmail.com

What's your name?

We need just a litlde more info Lo sel up your
account

First na

Then provide Country,Date of Birth
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B® Microsoft

& qurumurthva74@c mall comr

What's your birthdate?

1 a child uses this device, select the r date o* birtr to
create a child azzount
Country/region

Irdia

Dirthdate
1Jay ¥ uonth

AChild secaunt enables yuu Lo enfuroe sdrenial Lon il 30

npove ke bl for this eviow for reasom o privacy and

Wilgly. You Gan nanape Jiese selangs wing g bar iy Salely
aup. Learmmure oo ' ey /oke anily salely-cpp

STEPS5: Verification code be mailed to the mentione done kindly type it

B® Micro. %
< gurur . (hy974@gmail.com

v wiify email

Enter the code e sent !
gurumurt; 74@gr Jlcom. youdidn't ger the
email chec. '« «foder try again.

F

(. ‘armation, tips, and offers zoout
M osoft products and services.

sy Next means Uil you agree (e e Mic osofl Servicss

4 COoK &5 statement

eement and privac
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STEP®6: After code is verified as you got in the mail referred U be given an
option to solve puzzle game

B® Microsoft
gunnnuarthysarm74@agmail.c om

Help us beat the robots

Solve a purFie oo we Know you're notr o

1oLoL.
Solve
puzzie

Ao

STEP7:This step is the important once where u fill your Academic Details properly where you provide College
email id as in provided by your Individual colleges later the verification code again comes

S abyp A enTyel dme e e o0 dee e Senereolianld (F Views A2 a2 =2 ars VR 2 Al A * t T

§ Microsoft Anre

SR DY SRR L PMC &0 P71 7C XCN0O! FCCONE SCE T yOur XMool S COumY ans antr yaul
HKNCOIS "M 07O QAT OF DTN 03 208 WS ZCNO2 1 IC20ra3 (NS e~ A30raes May OC wed w0
v oot iy g wo o aplieatdng O o en on e sc ool e e | ool

1w e

Gty

1ot s

NN BT A TS B s e A

5 cwmn ol bep pronide Vi ol th ass bew ] lemaien b wiSorion P oo me

Laie v L
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Hello,

You have received this email because you recently requested verificatior via Microseft's Acadamic Verification s2rvica, f you dic not suomi: your
emall for this program, please disregarc this email.

o complele your auademic slelus verificelion, plesse click Uie liek below. The Lnk will aulemal cally espice if nol used within S day:.
After click ng the link, ycur verification status wil be confirmed snd you will return to the s'te.

-Navigate to: hutes.//vedfyemail. mic-osoft.com/vl.0tokenver ficaton/verify?s grature=YPOIINCTIoP. B vBOXZhby RO YD wiAf
wKVaNahX5hgXEYbOhOvwawSA:S5CsLaLGTWhAGIFSKIx37ROIFBTBO30q{qlTCsI3ADCIXL SMc G PZs97Ms2 gbPSAtx0A

GGTedu7Y25GVvdgldIEPIPIINZI62FZLS021 REZMN2 DjjuRyGxNuTKH2DAIM2tTF Em2kSsb e 620 7240LIZSIWA2 16N We hhkei%
2Fdd2qk7fgLurMrUhigMaiPw Q) LzyBmWhdok RVAPtX %2 FhwpCZT>GAR OYFU pjsYufEvwojSylbtiBATxAI 1 s25jlzZ sAL2qdHWVI3

H 1 LA YPA Pk

i - +

Than« You,
The Micrasoft Academic Verification Team

Click on link sent

After you Click The screen be as in Below
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BT Microsoft

ise.exam1@cmrit.ac.in

Add details

We need just a little more info to set up your
account.

First name Last name

Next

TO MAKE YOUR ACCOUNT SECURE IT AGAIN HAVE PUZZLE

a7



u Microsoft Academic Verification

Home FAQ  Support

Take advantage of your academic status

Protecting your account

Please svive Lhis puzzle so we know you are a
real person

Start Puzzle

AT1TIRIN0LT0F 1RALR 423247 3804

Finally your screen be like this
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STEP9:

After your opting for Azure Devops Organizations you get a screen as in below now select My Azure DevOps
Organizations

A ol Avure P Samrs ronen oy vea o il wme (T0f)

Al serviey )

Azure DevOps

Azure DevOps

Plan smartzr, collaborate better, and
ship faster with a set of modern dev
services

Towdom Dontnm ) o bty

Gt stored  ting &7 oe DeeOps
BIrg e m i o A e L e

Girie fenchack

8 Tol s sheit mu mspetiny s ivh the An te e pega

After above selection it once again reverifies name and email just click Continue After it you get a Screen
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&

Get started with Azure DevOps

Plan better, code together, ship faster with Azure DevOps

Create new organization
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YouwillbeabletoseeOrganizationisCreated

Azure DevOps Organizations
v dev.azure.com/iseexam10557 (Owres

Create a leam Project and start collaborating with your team now! Actions

New project -
\/ Ogen in Visual Studio

Finally After Creating a New Organization
U can create Project of your choice as per requirement

Everytime you need not to sign in u can book mark or add the below link as shortcut https://aex.dev.azure.com/
https://portal.azure.com/#home
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PROGRAM10: Creating Build Pipelines: Building a Maven/Gradle Project with Azure Pipelines,
Integrating Code Repositories (e.g.,GitHub,AzureRepos), Running Unit Tests and Generating Reports.

STEP1: On creating organization goto Organization settings goto Policy And Allow Public Projects

active
v B e - Miwaw it Aace ® o Setiban - Rl fguamant X @ Neels x + c
A -com ' * £ 0
J Aswre DevOps ' 2 E 0 C & 5
Organization Settin Policies
)
Applicatior connection policies
o Y Wi ml
Goneral
> V) @ I
4 Proses _ P
* Users Securlty policles \//
W iy o o Al pu vlects
© Ghodal noyticanons
& User policles
O Bewlors . Al vk G Wb wvany
& Mool Lnas

Security

STEP2: GOTO GITBASH

TYPE COMMANDS AS IN BELOW
mkdirmaventestl cd

maventestl

STEP3: To create simple hello world maven project type command as in below mvn archetype:generate -

Dgroupld=com.dineshonjava -Dartifactld=Javateam
-DarchetypeArtifactld=maven-archetype-quickstart-DinteractiveMode=false
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Mi Veding Mavers Slub Proje | (Mo PON) 1
| pom |

(default-c11) » generate-sources

(el i< 1) <« groeralesours e

(defauit-cli)

STEP3: To add files from local to github Follow the procedure
a) First create a repositorying it hub as maven test azure
b) Then come to gitbash and type
gitinit
gitadd .

gitcommit-m“azurepipelineexample” git branch -M main
gitremoteaddoriginhttps://github.com/gurumurthy974/maventestazure.gitgit push -u origin main

After completion of above command my repository looks
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| O guiaiiu /4 [ maventestazure
< Code (@ kaurs 11 2ullequeete @ Actione ] Projerts LD Wik @ Serurity 1 Insignte @8 Setinge

77 maventestazure P

P main « P 18ranch © 0Tags Q Go e lile

qurumurthyd74 fi

o Javal lelioWorld sl

(1) README

Add a README

Help peaple Aearesert i <N epasitary 14Aareans yaor pregect by addieg & README

Add a README
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STEPS: SELECT PIPELINE and then click on create pipeline
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STEP®6: After creating Pipeline select type of repoas Github
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STEP7: It asks for minimum sign in verification after that your screen be as in below select required repository there to run maven

project in my case its maventest123
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Drag the screen down check once again the selected repository is correct or not then click on Approve and Install
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After selecting maven it asks for save and run just click on it
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If pipeline permission errorcomes please complete the registration form of Parallel Jobs after 2 working days(48hrs) you be able to run pipelines for
private projects same happens to be for public Projects.
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Program11l: Creating Release Pipelines: Deploying Applications to Azure App Services, Managing
Secrets and Configuration with Azure Key Vault, Hands-On:
Continuous Deployment with Azure Pipelines.

STEP1: Click on Organization setting and click on Pipeline Settings You get screen as in below
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STEP3: Now you be able to see the visibility of Release for any pipeline creation as in screen below.
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STEP4: You can run simple test plans

We can build tasks and run them
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We can see our Agent Job releases logs
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Program 12: Practical Exercise and Wrap-up for Build and Deploy a Complete DevOps Pipeline.
Title: Build and Deploy a Complete DevOps Pipeline
This program exercise helps you apply all major DevOps tools in one integrated workflow.
Objective:
To build and deploy a complete CI1/CD pipeline using tools like Git, Jenkins, Docker, and Kubernetes.
Tools Required:
Git (for version control)
Jenkins (for CI/CD automation)
Docker (for containerization)
Kubernetes or Docker Compose (for container orchestration)
GitHub (as the remote repository)
A sample web app (Node.js, Python Flask, or any simple web app)
Steps to Implement the Pipeline:
1. Source Code Management (Git & GitHub):
Create a GitHub repository and push a simple web app (e.g., Python Flask with app.py and
requirements.txt).
Example repo structure:
- app.py
- requirements.txt
- Dockerfile
- Jenkinsfile
2. Create Docker Image:
Write a Dockerfile:
FROM python:3.9
WORKDIR /app
COPY . /app
RUN pip install -r requirements.txt
CMD ["python™, “app.py"”]
3. Jenkins Setup for CI/CD:
Create a Jenkins Pipeline (Jenkinsfile):
pipeline {

agent any

stages {

stage('Clone") {
steps {
git 'https://github.com/your-repo/devops-app'

}
stage('Build Docker Image') {

steps {
script {
docker.build('myapp:latest’)
¥
}

}

stage('Run Docker Container') {
steps {
script {
docker.image(‘'myapp:latest’).run(*-p 5000:5000")
}
¥
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}

¥
4. Deployment:

Option 1: Deploy to local Docker or remote server

Option 2 (Optional): Use Kubernetes with deployment.yaml and service.yaml to deploy the Docker

image
Output/Result:
A fully automated pipeline that:

1. Fetches code from GitHub

2. Builds the Docker image

3. Runs the app inside a container

4. Optionally deploys it to a cloud or Kubernetes cluster

Wrap-Up Points:

You’ve learned how to:

Set up CI/CD with Jenkins

Use Git/GitHub for version control

Create Docker containers

Automate deployment
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