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Vision of the Department
The Computer Science & Engineering aims at providing continuously stimulating educational
environment to its students for attaining their professional goals and meet the global challenges.
Mission of the Department
e DM1: To develop a strong theoretical and practical background across the computer science
discipline with an emphasis on problem solving.
e DM2: To inculcate professional behaviour with strong ethical values, leadership qualities,
innovative thinking and analytical abilities into the student.
e DMS3: Expose the students to cutting edge technologies which enhance their employability and
knowledge.
e DM4: Facilitate the faculty to keep track of latest developments in their research areas and
encourage the faculty to foster the healthy interaction with industry.
Program Educational Objectives (PEOs)
e PEOL1: Pursue higher education, entrepreneurship and research to compete at global level.
e PEO2: Design and develop products innovatively in computer science and engineering and in other
allied fields.
e PEO3: Function effectively as individuals and as members of a team in the conduct of
interdisciplinary projects; and even at all the levels with ethics and necessary attitude.

e PEOA4: Serve ever-changing needs of society with a pragmatic perception.

PROGRAMME OUTCOMES (POs):

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
PO 1 | fundamentals, and an engineering specialization to the solution of complex
engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze
PO 2 | complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
PO 4 | research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
PO 5 | modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
PO 6 |assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO 3
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PO 7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO 9

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO 10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

PO 11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

PO 12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change

PROGRAMME SPECIFIC OUTCOMES (PSOs):

PSO
1

The ability to apply Software Engineering practices and strategies in software project
development using open-source programming environment for the success of
organization.

PSO
2

The ability to design and develop computer programs in networking, web applications
andloT as per the society needs.

PSO
3

To inculcate an ability to analyze, design and implement database applications.
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Context

This document contains exercises and activities that would be done during
the lab practice of DevOps. This would provide hands on experience on the
concepts and help the participants create pipelines using open source tool
stack.

Application Used:
A simple web application using Maven.

Tools that would be used:

* Eclipse — Integrated development environment
« JUnit — Unit testing of code

» Jenkins — Continuous integration server

* Git- Source code management

» Jenkins — Build Automation

 SonarQube- Source code quality management
 JaCoCo — Code coverage

NOTE:

« For performing the exercises below, participants must have the setup of
thetools mentioned.

* The screenshots provided are illustrative, based on your system setup,
thecontents may change.

Exercise 1: Testing lab set up

Step 1:Open the System Environment Variables by right-click on
This PC -> Properties -> Advanced System Settings -> Environment
Variables..

Add the following as System Variables if not added already:

0 JAVA_HOME = path to jdk folder (C:\Program Files\Java)

0 M2_HOME = path to maven folder (C:\Program Files\Maven)

0 PATH =add “%JAVA HOME%/bin; %M2_HOME%/bin; <path to
sonar-runner>\sonar-runner-2.4\bin;” to the existing path variables.
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Step 2:Start all the installed tools by executing the appropriate batch file.
Step 3:you can ensure all are working by accessing tools user interface with
belowmentioned URL’s and credentials.

1. http://localhost:8080 — — SonarQube [admin/admin]
2. http://localhost:8080 — Tomcat [tomcat/s3cret]
3. http://localhost:8064/jenkins - Jenkin

Summary:You have tested lab set up for the forthcoming exercises for
Jenkins.

Exercise 2: Git operations

Objective: Perform the basic operations on Git repositories using EGit
(Eclipseplugin).

Pulling code from Git repository
Step 1:Go to Eclipse-> file->import->git->Projects from git->clone uri -
>enter central repository details -> use credentials.

Source Git Repository GIT

Enter the location of the source repository.

Location

URI: ||Enter Your Repository URL Local Folder... | Local Bundle File...

Host:

Repository path:
Connection
Protocol: N

Port:

Authentication

User: |Enter your Username

Password:| Enter your Password |
[1Store in Secure Store

2 < Back Mext > Einist Cancel

Click Next -> and choose branch (sample shown below)
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http://localhost:8080/
http://localhost:8080/
http://localhost:8064/jenkins

Branch Selection GIT
Select branches te clone from remote repository. Remote tracking branches will be 4

created to track updates for these branches in the remote repository.

Branches of
‘ type filter text |
25 dev-team1

[]#5 master
[] &5 sprint-team

Select All | | Deselect All

@ | < Back " Next > Finish Cancel ‘

Local Destination GIT
Configure the local storage location for cicd-calculator. -
Destination
Directory: . Choose your preferred directory | | Browse |
-l

Initial branch:  dev-team1

[ ] Clone submodules

Configuration

Remote name: origin

® | < Back ” Next > I Finish I Cancel

->Next ->Choose first option as shown below->click Next->
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&; Cloning from

Select a wizard to use for importing projects 1
Depending on the wizard, you may select a directory to determine the wizard's 7‘_“'3
scope

Wizard for project import

®) Import existing Eclipse projects
Import using the New Project wizard

) lmport as genera I project

Working Tree - C:\

&9, < Back Next > Finis Cancel

->Click Next -> click Finish->you can observe project explorer view with

projectcloned as shown below->. The name of the project is
JNTU_Calc_Application in yourcase.

[ Project Explorer; 2 -] & ¥ = 8

[t . r - 1
. g1 cicd-calculator [cicd-calculator dev-team1]

Note:Commit Changes from Eclipse to Local Git Repository
Step 1: Expand the project cicd-calculator-> go to

src\main\webapp\index.jsp ->make some changes to the code and save the
changes->you can observe “>"symbol on project and edited source file as

shown below.
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o Project Explorer =32 = = I = == 2= (.
- Eéﬁj = cicd-calculator [cicd-calculator dew-team 1]

‘Em Deployment Descriptorn: Srchetype Created Web Ap
:"E“ Jawa Resocurces
= JavaScript Resources
Lo Deployed Rescurces
- By T OSro
- e omain
Cy java
- g > webapp
> =y WEB-INF
=3 error.htmil
—P i > indexjsp
= g1 loeginpage.jsp
53 success.html
5y test

— target
[ :'] IEDriversServer.ece

= jmeter.log

Step 2:Right click on project->team->commit->drag the files from
UnstagedChanges to Staged Changes ->Enter appropriate comments for the
commit asshown below->

#) Markers ] Properties 4k Servers IR Dete Source Bxplorer | [ Snippets  E] Console | 8 Git Staging &3 Filter files *i\‘ﬂ A=)
[J > cicd-calculator [dev-team1]
Unstaged Changes (0) 1= Commit Message & P

| 9uz Ehanges

Staged Changes (1)

gig Index,sp - src/main/webapp Author, Author name displays here

Committer

¢ Commit and Push... <1 Commit

->click on Commit->you can observe the “>" symbol disappearing.
Note: similar way, we can commit multiple individual changes to local
repository using commit option.
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Push Changes from Local Git Repository (associated with Eclipse) to
Remote Git Repository.

Step 1:Right click on project->team-> click on Push to upstream -> you can
seechanges successfully pushed from local repository to central repository
as shown below.

Note: Your repository name and number may be different, this is an
illustration

A Push Results: cicd-calculator - origin e
Pushed to cicd-calculator - origin
a |25, dev-team1 — dev-team1 [75763e0..cec2ed1] (1) =
A5 75763e06: Ul changes T
Message Details
Repository A
To create a merge request for dev-teaml, visit:
v
Configure... v OK }

Note:if push results to “non fast forward” rejection, perform below
mentioned operations in sequence.(This is due to the fact that there has been
more changes made possibly by other developers to the central Git
repository and hence those changes need to be merged before committing
the changes)

Fetch from upstream->merge with local branch ->resolve if there are any
merge conflicts->commit-> push.

You can observe the revision history using project->team->"Show In
History “as shown below.
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Project: cicd-calculator [cicd-calculator]

Id Message Author Authored Date C C d Date

[75763¢0 0 [dev-team1 |[onigin/dev-team 1 |(HEAD Ul changes
cec2ed1 O removed extra html tag
7809083 O  Initial commit

5] sre/main/webapp/index,jsp

ec2edlocle
€ dev-teaml

UI changes

Pull Changes from Remote Git Repository to Local Git

Repository (associated with Eclipse).
Assumption: A team member has committed three changes to remote

repository.

Step 1:Right click on project->team->Pull->enter credentials if required-
>you can observe fetch result and merge input see as shown below.
& Pull Result for cicd-calculator - o EEN

Fetch Result
/L master : origin/master [new br
&+ sprint-team1 : or
4 g3 dev-team1: origin cam1 [6c7618e..75763
A5 6c7618eb: Added exclamation mark
AZ 70a2dcSa: Spelling Check
45 2f7692b8: Changed retry to Retry

dev-team

Update Result

Result Fast-forward

New HEAD Added exclamation mark [6c7618€]
Merge input

A5 75763e06: Ul changes

AZ 6c7618eb: Added exclamation mark

[ ok |

Note: Pull perform two actions in sequence, Fetch and Merge. So if there
are any merge conflicts after pull operation, you have to resolve and

commit again.

You can observe the updated revision history using project->team->"Show
in History”. Pull the project from remote Git repository to local Eclipse
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work space using EGit. Practice the following commands-

a. Commit and push operations

b. Fetch operation

c. Merge operation with and without conflicts. When there is a conflict,
resolve the conflict and push the code back to the branch provided.

Note: Perform commit, and push operations on remote Git repository by
makingsome changes to source code. You can use the repository provided
in the earlierdemo for completing this exercise.

Creating branches on local repository from eclipse via e-git plugin:
Step 1:Right click on the Project in the Project Explorer and go to Teams ->
Switchto -> New Branch...

Step 2:The parent branch will by default be that branch that is currently
open inEclipse, you can also change it by clicking on the Select option.
Step 3:Name the New Branch and check on the Check out as new branch if
youwould like to switch to the new branch as well. Click on Finish.

=

Create a mew branch

Please choose a scurce branch and a name for the new branch

Source: s Practice_branch Select...

Branch name: | AMewBranch

[1 Configure upstrearm for push and pull

Check out new branch

I Finish I Cancel

Summary: You have learnt to do basic operations with Git related to version
controlin this exercise.

Exercise 3: Creating a project in SonarQube

Objective: Understand creation of project in Sonarqube.

Step 1:Go to SonarQube URL and login with credentials: admin: password.
Step 2:Click on the manually option on the SonarQube dashboard as shown
in the screenshot given below.
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Are you just testing or have an advanced use-case? Create a project manually.

<>

Manually

Steic_) 3:Enter the project display name and p')rojei:t'key as calculator as
shown in the screenshot given below and click Set Up.

Create a project

=

AU Tiecheds: ararkoesed wwalba ™ caree cosgonr exed

Froject display name *

alouloalan o
L'p o 2585 chearaclers. Sorne scanners= mnighil override e value vwouw
prowide

s

Fraject key

caloulator Lo}
The: propecl ey B oa anicue kdaolilen Tor o projecl I ey conibEing wpsy Lo
400 charactcrz. Allowod characiers arc alphanumaoric, - (dash), _
(undarscore), " (penod) and ' [eolon b wath at lea st aone nan-chiopt

Step 4:Click on Locally option as shown in the screenshot given below.

Arc you just testing or have an advanced usc-casc? Analyze your project locally.

Locally

Step 5:Click on the Generate option as shown in the screenshot given

below.

DevOps-Continuous Integration and Continuous Delivery




Analyze your projsct
We inhahzed your project on Sona~ube, now it's up to you to launch analyses|
o Pravida a raken
Generals a projscl loken

Token name

Analyee "celculalor’ Gensrats

The toxen i5 uscd 1o identi'y you when an analysis is performed. If it has been comgromized, you ¢zn revoke it at
any purnibin bme 1 your user accoun.

Step 6:You can see the token generated as shown in the screenshot given
below. Click on continue.

Note: Copy the token and save it somewhere on your system. It cannot be
retrieved later.

Analyze your project

We initialized your project on SonarQube, now it's up to you to launch analysesl!

o Provide a token

Analyze “calculator” | Generated token displays here |&

en an analysss 1s performed. If it has beer

Continue

Steg 7:Select Maven under the run anélysis on your project as shown in the
screenshot given below.

e Run analysis on your project

What option best describes your build?

| Maven Gradle NET Other (for JS, TS, Go, Python, PHP, ...) ’

Step 8:Paste the copied token in the pom.xml within the <sonar. Login> tag
as shown in the screenshot given below.
<sonar.login>Place the token here</sonar.login>

DevOps-Continuous Integration and Continuous Delivery




Summary: You have learnt to create a project in sonarqube in this exercise.

Exercise 4: Using Sonarqube with Sonar-Runner.
Objective: Understand running of Sonarqube using Sonar-Runner
command-line tool.

Step 1: Start Sonar server by using the appropriate bat file.

Once started, you should see success message in console window:

Go to SonarQube server dashboard at http://localhost:9000 and login
usingadmin/admin

<} SonarQube

c @ localhost

sonarqQube

Projects Analyzed

Keep your code clean by fixing the leak SonarQube Quality Model

By fixing new issues as they appear in code, you create and maintain a clean code base. Even on legacy projects, Bugs
focusing on keeping new code clean will eventually yield a code base you can be proud of.
Bugs track code that is demonstrably wrong or

Log In to SonarQube

-p-p---l |

Lacsp irn L amo=|

Step 2: Go to conf folder of Sonar Runner. Make the following changes
based on the name of the Project provided to you and the path where it
exists in your system:
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http://localhost:9000/

B‘

File Edit Search \iew
5 ‘o @ =

4| sonareurner.propariles £3

Encoding Language Settings Tools Macro Run Pluging Window 2

B%e x|l = £

] 3 B 2| =

#Confi
#No
$o

. sSonar.

sonar.

sSonar.
sSonar.

sonar.
B sonar.
sonar.
3onar.
sonar.
sonar.
) sonar.

information

gure here general information about the

environment,

about specific project should appear here
Default ScnarQube server

host.url=http://localhost:3000

Default

sourceEncoding=UTF-8

source code encoding

Security (when 'sonar.forceAuthentication' is set tc
login=admin

password=admin

projcctKey= Your project key on pecm.xml
projectName= Your project name on pom.xml
projectVersion= Your project version on pom.xm
Sources= |ocation to src folder of your project
binaries= Location to classes folder of your project
log.level=WARN

language=java

such as 5o

'true'

narQube DB de

Open command prompt inside the project src folder in File Explorer and run
the following command.

C:\Windows\System32\cmd.exe - sonar-runner o e
Microsoft wWindows [Version 6.3.9600]

(c) 2013 Microsoft Corporation. A1l rights reserved.

\sonar-runner-2.4>sonar-runner
-5 \sonar-runner-2.4\bin\..
SonarQube Runner 2.4

Java 1.8.0_141 Oracle Corporation (64-bit)
indows 8.1 6.3 amd64

INFO: Runner configuration file: C:

INFO: Project configuration file: NONE
INFO: Default Tocale: "en_US", source code encoding:

Once execution is successful:

\sonar-runner-2.4\bin\..

"UTF-8"

a) Observe the static code analysis report and critical issues on SonarQube
dashboard. Select your project name from list of projects to view the latest
report.

b) Resolve the technical issues in code and rerun the Maven build. Notice
the changes to the technical debt value.

Run the build file and observe the results.
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Summary of this Exercise:
You have learnt to observe the results of static code analysis using
Sonarqube.

Exercise 5: Creating a local repository in Artifactory

Objective: Understand creation of local repository in Artifactory

Step 1: Go to Artifactory URL and login with credentials: admin:

Password1!

Step 2: Go to Administration -> Repositories -> Repositories -> Add

repositories ->Local Repository.

Step 3: Select the package type as Maven

Step 4: To add the repository key, go to pom.xml and copy the <name> tag

value(Calc_Dev_Snapshot) as shown in the screenshot given below.
utionMansg ENnt>

<distributionManagement

<idrartifactory</id>
<name>Calc Dev Snapshot</name>
<url>http://localhost:8081/artifactory/Calc_Dev Snapshot</url>
</repository>»
</distributionManagement>

Step 5: Click on Create Local Repository.

Step 6: You can view the binaries stored in the Artifactory under
Application ->Artifactory -> Packages.

Summary: You have learnt to create a local repository in Artifactory in this
exercise.

DevOps-Continuous Integration and Continuous Delivery




Build Automation: Maven

Exercise 6: Build automation using Maven
Objective: Understand build automation by writing a script in Maven with
goals to invoke activities in a Cl pipeline.

<?xml version="1.0" encoding="UTF-8"?2>

<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.o0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/maven-v4 0 0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupId>ETA</groupld>
<artifactIdrCalculator</artifactId>
<packaging>war</packaging>
version>0.0.1-SNAPSHOT</version>

<name>calculator</name>
<url>http://calculator</url>

<dependencies>

<dependency>
<groupId>junit</groupIld>
<artifactId>junit</artifactId>
<version>4.ll</version>

</dependency>

<dependency>
<groupId>javax.servlet</groupIld>
<artifactId>javax.servlet—api</artifactId>
<version>3.1.0</version>

</dependency>

<dependency>
<groupldrorg.seleniumhg.selenium</groupld>

<artifactId>»selenium—java</artifactId>
<wversion>3.6.0</version>

< ope
</depende

</dependencies>

<build>
<finalName>calculator</finallName>
<plugins>
<plugin>
<groupld>org.apache maven.plugins</groupIld>
<artifactIdrmaven—war—plugin</artifactId>
<version>2.1l.l</version>
<configuration>
<archive>

<manifestEntries>

<version>${project.version}t</version>
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needed

</manifestEntries>
</archive>
</configuration>
</plugin>
<plugin>

<groupldrorg.sonarsource.scanner.maven</groupld>
<artifactId>sonar-maven-plugin</artifactId>
<version>3.2</version>
</plugin>
<plugin>
<groupld>org.jacoco</groupld>
<artifactId>jacoco-maven-plugin</artifactId>
<version>0.7.9</version>
<executions>
<execution>
<id>default-prepare—-agent</id>
<goals>
<goal>prepare—agent</goal>
</goals>
</execution>
<e

xecution>
<id>default-report</id>
<phase>prepare-package</phase>
<goals>
<goal>report</goal:>
</goals>
</execution>

<id>default-check</id>
<goals>
<goal>check</goal>
</goals>
<configuration>
<rules>
<l-- implementation is
only for Maven 2 —-->
<rule

implementation="org.jacoco.maven.RuleConfiguration’>

<element>BUNDLE</element>
<limits>

implementation is needed only for Maven 2 —-->

<limit
implementation="org.jacoco.report.check.Limit">
<counter>COMPLEXITY</counter>
<value>COVEREDRATIO</value>
<minimum>0.10</minimum>
</limit>

</limits>
</rule>
</rules>
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</configuration>
</execution>
</executions>
</plugin>
</plugins>
</build>

<profiles>
ofile>
<id>ut</id>
<build>
<plugins>
<plugin>

<F

<groupld>org.apache.maven.plugins</groupId>
<artifactldrmaven-surefire-

plugin</artifactId>
<configuration>
<includes>

<include>**/Calculaterut.java</include>

</includes>
</configuration>
</plugin>
</plugins>
</build>
</profile>
<profile>
<id>xit</id>
<pbuild>
<plugins>
<plugin>

ns</groupId>
i

<groupld>org.apache.maven.plugi
<artifactId>maven-surefire-

plugin</artifactId>
<configuration>
<includes>

<include>**/CalculatorIT.java</include>
</includes>

</configuration>
</plugin>
</plugins>
R e
</plugins>
</build>
</profile>
<profile>
<id>pt</id>
<build>
<plugins>
<plugin>
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<groupld>com.lazerycode.jmeter</groupld>
<artifactId>jmeter-maven-—
plugin</artifactId>
<version>2.4.0</version>
<executions>
<execution>

<id>jmeter-tests</id>
<phase>test</phase>
<goals>
<goal>jmeter</goal>
</goals>
</execution>
</executions>

</plugin>
</plugins>
</build>
</profile>

</profiles>
</project>

Once you run the pom.xml in the order “clean compile test jacoco:report sonar:sonar
war:war”’, you can see the output on console as shown below.

[INFO] -----=---mmommeomee oo

[INFO] BUILD SUCCESS

[INFO] ===-emecmmmemms e e e s e e s m e e es

[INFO] Total time: 48.720 ¢

[InFO) Finished at:

[INFO] Final Memary: 4@M/351M

10T [

You can also find the results of the maven goals executed in the target
folder of your project:

1. JUnit test reports in xml and txt: sure fire-reports folder

2. Jacoco code coverage reports in html and xml: Under site/Jacoco/
3. War file.

- ||'= il ‘I:Elrgetl
== c—alcwulator

= rmm2e-wwip
= rrmawen-—archircer
L rmawen-statwu=
Ll = =rkt=
) = jJacoco
- e oarm.rmsacalc
SR P et ]y T g i BT s e ) S
- e SO - FESO L e
=1 imnde.bhtrml
l%%bg JaCc o s
f o Jjacocc.rrel
=1 jacoco-se=ssicrmns.bhaerml
L =orrar
- e =urefire—-reports
el TEST-wt. T alcwulaternut. ol
Fwl TEST -—wut.SudcockuP uz=leut.zarnml
=1l wtaialoculaterut. =t
=1 wt.SudokuPussleut. =t
—calculatocr.owar
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Summary of this Exercise: You have learnt to use Maven tool for build
automation.

Continuous Integration: Jenkins

Exercise 7: Jenkins Installation & System

Configuration.

Objective: Configure Jenkins for ClI
Note:
You can install Jenkins in two ways on Windows —
a. Install Jenkins as a Windows service
b. Use webserver with a servlet container like Glass Fish or Tomcat,
and then deploy Jenkins. War to it.
We have used the first approach in this exercise.
Configuring Jenkins
Step 1: Start the Jenkins server and enter URL
http://localhost:8064/jenkins in browser.

. 0 Configure System
Step 2: Goto ¢ Manage Jenkins & y  Configure global seftings and paths.

Step 3: You can observe Jenkins Maven integration as shown below:

Maven Project Configuration

Global MAVEN_OPTS

Local Maven Repositary

Default (~/ m2/repository) "9

Additional configurations

1. Provide the tool configuration (JDK, Maven) in the Manage Jenkins -
>Global Tool configuration tab.

Maven Configuration

Default settings provider Use default maven settings e

Default global settings provider Use default maven global settings .

JDK

JDK installations JDK

Mame IDK

JAVA_HOME | ¢ \program FileswW avaljdk1.8.0_111

1 install autematica Iy @

Add JDK
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http://localhost:8064/jenkins

TT=T 0T JUIR. S TSRS G TS Syaten
Git
Git installations
Git

Name Default

Path to Git executable gt exe .@.

L Install automatically ®

Delete Git

AldGit -

2. Go to global properties

(Manage Jenkins->Configure system->Global properties->environment
variables) and set JAVA_HOME and M2_HOME to the respective machine
path.

Summary of this Exercise:
You have learnt to configure Jenkins.

Exercise 8: Download the plugins in Jenkins
Objective: Download the plugins in Jenkins

Step 1: Go to Jenkins URL

Step 2: Go to Manage Jenkins -> Manage Plugins from the Jenkins
dashboard
Step 3: Under the available tab of plugins manager search for the copy
artefact plugin and check the check box as shown in the screenshot given
below.

Plugin Manager Q eyl

Undates Mvailable Installed Advanced

Install Nzme | Released

Copy Artifact 1454
Bulld Parameters  Bulld Tools 2 mo 2 days ago

Adds a build step to copy arlifacts from another project.

Dewnload now andinetall sfser restars U GEIR RGN CR e m
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Step 4: Repeat the step — 3 and select the below mentioned plugins and
click on install without restart.

a. Jacoco

b. Artifactory

c. Build pipeline

d. Deploy to container

Summary: You have learnt to download plugins in Jenkins in this exercise.

Exercise 9: Creating Central Cl pipeline
Objective: Creating main line ClI pipeline
Create a new Folder item with name “Central CI” using “New Item” option

as shown below. Add jobs of type Freestyle Project for each of tasks needed
in the the continuous integration pipeline.

# Jenkins

Jenkins All

Enter an item name

Setup

» Required field

e Freestyle project

/‘l—‘ This is the central feature of Jenk ns. Jenkins will build your project, combining any SCM with any build system, and this can be even used for
“="" something other than software build

aven project
@ Build a maven project. Jenkins takes advantage of your POM files and drastically reduces the configuration.

Pipeline
_r“‘) Orchestrates long-running activities that can span multiple build slaves. Suitable for building pipelines (formerly known as workflows) and/or
organizing complex activities that do not easily fit in free-style job type.

External Job
g This type of job allows you to record the execution of a process run outside Jenkins, even on a remote machine. This is designed so that you
can use Jenkins as a dashboard of your existing automation system.

Multi-configuration project
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Step 1:Create below mentioned job — Setup

Ceneral
Description code chack out
Plair laxd) Provion o
v 9 12
ategy L0 Rotation .
Days 0 ksap buids |
¥ not emgty bulld records are onldy kept up 1o this nurrDer of dayy
Maxscfbuldstoesp 3
# 0ot emmpty only up 10 By nuarmber of bulld records are ept
Advan oa
AR propex
Bl -
P progedt (9 pantarivede iy o 0
Ihvoltie bubkds o
absle thes pe oot f‘
» U t 3 =saary ‘)
e were ¢ e 1ur o
Adyanc ot
Source Code Management
wWhe
Ry ey .}
Reposliny URL Enter your repo URL "
Credontialy Enter Credentials ~ # A
Bl -
Advanced
AdS Repomtocy
Branches 12 bulld (x4
Deanch Spaciier (blank for any)  ENter your working branch L2
Add Deanch
Napostory browss Aulo . '_)
ASdtions! Behadcas A -
Stoversion ‘}
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Build Triggers

Triggar bullds remiobely (& g from scipts)

Bulld after other projects are bullt

Bulld periodically

Bulld when another project |s premoted
GHHub hook trigger for GITSom polling

= Poll SCM

Schedule Hiz=**

Ignire past-commit hooks

Build Environment

| [olele workspaes Befere build slers

Advanced....

n Apply | aila Cutput

ST BELEL bmAl E) O BeDia)

n Apply | S0k Cutpat

wEE EELiEl AL E] O semEg

With Ant

Build

Invoke top-level Maven (argets

Maven Varsion | new

Goals Hean

Add buildd giep -

Paost-build Actions

hwl'r

Files to archive

Build other projacts

FProjecis in build | Compila

= Trigger anly if build is stable
Trigger avan if tha build s

Trigger awan if tha build fais

Add posi-build action -

m e

7]
2]
7]
L 2]
L2
2]
L2
7]
7]
(2]
[ % ] o
T
Advanced...
Ex a
i
Advanced...
En e
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Step 2:Create below mentioned job — Compile

Gensral Source Code Managemant Build Triggars Build Envvirenment Buile clicns

Descripiion  compiling

[Plaln text] Presiev
# Discard old builds ﬂi"
Stratagy Lag Astalian v
Dy to keep builss 3
il ol efmgly, build reconds &ie only kept up b this numbed of dags
M # of builda 10 kees | 3
i nol &gty anly Wp W IS nurmbes o build records ané kept

Axdvancod...

GitHub project

n o |

hlg projpect s paramsterzed

Throtile bulkds
Dis-able this project

Ex@cuibe: Concuimm builds il nededsan

s eages®

Restrict whers this preject can be run

Adwanced...

Source Code Management
= Narme

Git

Subwversion [
Prrilad Tk o mme

Buikd after other prejects are bull

Trarm scripds) i;'
[ 2]

Eulld periodically &
Buikd when another projact is promatad

GitHub hook rigger for GITScm poling L

Poll SCM (1]

Build Environment

*1 Delete workepacs befors bulld starts
Advanced...
Abit Bhie baidld o iF's slsck

Add timestamps to the Console Output

Uz secrst ted(z) or file(s) 7]
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Loy artifacts Trom anather project

Prrsgect name Satup o

Which build Latest succassful bulld | B

Siable buld only

Anifacis 10 copy e [ 7]
Arifacts mot to copy Ll
Target direciony [ 7]
Parametes fllers &
Flatlen directories Opliona w Fingerprint Arilacls ﬂ

Advancod,

“ e

HIvORE W sevel maven targets ﬁ

Mavan Version  new r

Goals complle v
Advanted...

Judd burld siep w

Post-build Actions
Archive the artifacts u (7]
Filae to archive | *f* 7]

Advanced...

Build other projects 'ij‘

P

510 build | StatcAnabsis
® Trigger ondy if build is stable
Trigaes even If the build iz unstable

Trigoer even If the bulld failz

Add post-buikd action -

n e ‘
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Step 3:Create below mentioned job — Unit test

General

Descripflon  unitTest

[Flain bext] Pre e
¥ Dizcard oid builds [ 7]

Stratagy Log Hetation v

Daya ta keep builds £

il ot emply, build recards are only Keplt up Be thie number of gays
Mex & of bullda 1o keep | %

if nol empdy, only wp Lo this omber of build records: are kepl

Ad vanced....

GitHub project

Prarmizzion Io Copy Adifael
Promede bullds when

This. preject = parameteized
Thrattle builds

Disable this project

Execube concurment builds il necessany

Reatrict where this project can be n

Advanced..

Source Code Management

Tubwareion i

Build Triggers

Trigair builels. emolily (&5, lram seipls)

Buld after athes proje s are bui

&3S

Buld paradically

Buid when another projact is promotad

-]

GitHub hawk trigger for GITSem peling

-

Eol =CM

Build Environment

* Delete workspace before build starts
Advanced. ..
Aot e buile # iFe etuck

Add trnestamps to the Conzale Oubput

Uze sacrat taais) or flleis) 5]
Wiith Ant (7]
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Build

Capy artifacts from anather project

Projact name Sraticénalysis °
VWhich bailed Lixtest suce=ssful bulld . B
Stable bulld anly
Atifacts to copy e 2]
Atifacts not 1o copy 7]
Target direciory L]
Parametzr fters L]
Flatlin direchons Ciplians wi Fingerprint Ailacls 'fj'
Advanced..,
Invoke top-lewel Maven targets (7]
Mavan Version  naw v
Goals et -Pot h
Advanced..
Add build step -
Post-build Actions
Archive the anifacts [ 7]
Files to archive | “™ .fjj
Advanced...
Bl ethesr prasjects n t}

Projects lo build | CodeCoverage
® Trigges only if build is <bable
Trigges even If the Build iz unstable

Trigoer even If the build falls

Aalel post-buik] action -

n e
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Step 4: Create below mentioned job — Code coverage

“zen=ral
Description  codeCoveraga
[Flaim o] Pres e
*1 Discard oid buikis L2
Stratagy Lo Heas v
Dzys 0 keep builss 3
it niel ey, baiild recards are cnly kKept up Ro his number of days
Max £ of bullds 0 keop | 3
if nl ermply, omly up o thie noebser of build records are Kepl
Adwanoed...

GiitHub: project

Ponmission 1o Copy Artifact
Promcla builds when

This prefect is parameterized
Throttle builds

Dizabls this project

Execute concurrem builds il necessz y

TS

Reatrict where thiz prejest cam be nan

Advanced.._

Source Code Management

= Moane

Git

Subversion a'.]'

Build Triggers

Irigger builds remolely (e 0., frorm Sonipés

1]
Buildl Bfter piher prejecs are buil &
Build pedadically &
Buikd when another projact is promotad

GitHub: ook irigger for GITScm poling [ 11

Poll SCM 7]

Build Environment

¥ Delet= workspace befors bulld starts
Aidyand ed...

Abodt e baild if il s siuck

Add timestamps to the Consale Cutput

Uze saonst tatis] of filais) 'ﬁ,‘
VWith Ank 'D‘:I!'
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Build

Cospy anmilacis from another project

Project name UnifTest

Which build Latest succeasful bulld
Sable bulld only

Artifacts to copy

Artifacts mot to copy

Target directong

Parameler fiiers

Flatten direclones Ciplion

Invoks top-level Mavan targets

Mavan Varsion N

Goals Jecocorepon

Add bulld step -

Post-build Actions

Archive the anifacts

Filas to archive | “F

Blwilid other projects

Progects 1o baild | wWar

& Trigger srhy if bl ahla

Trigoer even if the build iz Unstabla

Trigger ewen if the build faik

Aol post-build acticn -

n e

# Fingerprint Adil

L1
v
.ﬁ.
(7]
i
&
[ 7]
Advanseil..,
=
v
aAgvancead..
-
L 7]
Afvanced...
@
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Step 5: Create below mentioned job — Static analysis

Gensral

Description  static analysis sonar

[Pladn text) Pre s
# Discard old bullds L 2]

Stratagy Log Fetation v

Dy b ket p buidlgs k]

ifnol emply, build records ane only ket up be this number of days
Max # of builds 0 kesp %

Fnol emply, only up 6 This mumber of build records e Kepl

Aglwamced,

GiHub project

Fanmission o Copy Aalifact

Promote bullds when L 2]
Thilz praject is paramsterized L]
Throttle builds L2
Dizakla fhis project L7
Execute coneurrent builds if necessany (1]
Reatrict where his project can be run L 7]
Aclvanced...
Source Code Management
= Nar
Git
Subwersion é}

Build Triggers

iaggrier buiilels resmolily (&G, om s<nghs) ip
Ewildl gfter other projects are buill (7]
Builldl periadically (7]

Buwildl when ancther projact s promatad
GHFub haak Iriﬂgg' far GITSem po g ﬁ:jj

Poll S0 L]

Build Environment
*| Dalets workepacs bafors blld starts
Advanced...
Abert the build i i's &1uck
Add Himestamps to the Consale Oubput

Use sacrat textis) or fila(s) L]

With Ant (7]
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Build

Copy antifacts from another project =
Prajact N Compile —
Which baiild Latest successful bulld | @

Sasble bulld only

Artifacts to copy ' 'lﬁl
Artifacts mot o copy [ 7]
Target direcisry A
Parameier fillers L7}
Flatlan directonies ol ir o Finges ‘f_;'
Advanced..,
Inwoke top-lewel Maven targets “ 71
Mawan Wersion s L]
Goals s0nErsansr v
Advanced...
Add busld step -
Post-build Actions
Archive the artifacts n [ 7]}
Files 10 archive | "™ .f:[.
Filas 1o archive | “*F* 'ﬂ'
Adyanced...

Bk et o resjisets

Pray

7]

12 1o puild | UmitTeat

w Trigoe only if build is stabla
Trigges even if the bulld iz unstsble

Trigger even if the bulld fails

Add post-build action -

m s
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Step 6: Create below mentioned job — war

Genearal

Descripiion  war

[Plaim text] Presiess

* Diccard old bullds

Stratagy Log Rotalion

Daya 1o keep buiids 3

imesl emply, Build resords s only Kept up Bs thie mumber of dags

Max #of builds 1o keep | 3

1 nod emply, anly up bo this mmber of build records are kept

GitHube project

Pasmizgion 1o Copy Arifast

Premaote bulids when

This project ks paramete dzed

Throtte bulds

Dizahls this project

Ex@cubie concu e builds il nedcessany

Restriet where thiz project cam ba run

Source Code Management

® Nanég

Advanced,.

Advanced...

288888

Git

Subversisn

Build Triggers

Trigger builds remolely (&g, rom senpls)
Buid aftar othier prejects are bl

Builld perodically

Buid when amother projedct is promated
GitHub hook triigger far GITScm poling

Foll 3CM

Build Environment

1 Delete workspace before bulld starts

Aadvanced_

Aboat fhe build i if's stuck
Agd timestamps 1o the Concale Ougput
Use sacnat taxt(s] of fileis)

With Ant

(1]

1]

1]

= ®
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Build Environment

# Deletz workspace befors bulld

Advanced...

Aot Bhe baiikd 5 iFE Stiack

stars

Add timectampe ta the Congala Output

Use sacnat taxiis] or file(s)

With Ant

Build

Copy antifacts rom another proeject

Projecl marms CodaGoverages

Which baild Latest successful bulld

Anifacts to copy e
Atifacts not io copy
Target direciory

Paramet er flles

Flatten dir

Siable builld only

15 Ceplicinin

Invoke top-lewel Maven targets

Mlavan Varsion ety

Goals wearwar

JAudd DuNldl SEp -

Build aiber projects

Projects 1o bwild | ToAmdactony

& Trigges cnby i¥ Build s stable

Trigoes ewen if the build is unstable

Triggssr swean I the build il

Add post-buikd action =

“ B

w Fingerprint i

2]

2]

L 2]

-

L 7]

i

Lz

L 2]

L7
Advanced...

n 2]
=
Anvanced..

-
7]

Poge generaied: Jan 18, 2009 121627 Al 15T
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Step 7: Create below mentioned job — To Artifactory

General I [ : t i
Deseriglion  war
[Flalm te=t] Praviess
# Discard old bulids (7]
Stratagy Lo Hetation ¥
Days to keep builds 3
ifnel emply, Build resards wre only Kegt up Be this mumber of days
Max # of builds to kespp 3
i ned emply, only wp o this numBer of build records ae kept
Advancic,..
GitH uly praj st
Peamiggian (o Capy Setifas
Fromota bulids whan [ 7]
Thiz project ks parameterized 2]
Throttle builds i“
Disabls this project ]
Emcnibie concu irignl bullds il necissan i’l
Resiriet where this project can be run 7]
Advanced..
Source Code Management
® Nane
Git
Subversion i:-IJ
Build Triggers
Triggpier baiilels remelely (&g, Fam songts) g}'
Build after other projects are buill [ 7]
Bulld peradically L 1]
Buikd when ancthsr projedt is promatad
GitlHub hoak trigger for GITScm poling ﬁ:fl
Poll SCM 1]
Build Envirenment
1 Delete workspace befors bulld starts
Advanced...
Abcat Bhe buildd  if's stuck
Add timesiampe 1o he Conzala Output
Use sacrat taxi(s) or file(s) 7]
Witk Ant 1]
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Build Environment
# Dot wOrsiOatd Dertone Cadld Sl
PP—
Sdor B Dol F #y shuck
SO e SETEL 13 e Consdie Outhut
Une pecost beeiin) on Slads

v Art

Build
Ciopry aetiliacts from anolived propect
Propect name W

Wi D

Latped nocomesid buld

Statie build oaly

ettacty ko copy -

Seatacts v B2 copy

Tarpet cwectary

P ainetel S80S

Flasen dopcionies

Irrecia Boge beved Maven tangets

Misven Vesion ey

G S

Ak bl vimp =

Post-build Actions

Aechive e artilacis

Fies o archove. ==

Dusiks othee progects

Propects 0 bkt Semcke Tewt

Opional o Fingeegemt Al achy

» Tegper ooty f bud i satie

Asaned

]

Aavamcrn

Step 8: Create below mentioned job — SmokeTest

Cermriad

Dasoigtin  sesshe hast

oo tevs

o [eaiaed S buitis

Garategy

Log Rolaion

Carys o beep buddn

Llax @ of Suaidy fo eep

oy Aeifact
Fromote tuten uhes

Thed Eoeidill & Qabeabiized
Tivoite bsids

L

Cot CONCARTECE TediOS & meDE 338y

Restct where Ty prowd can be nn

Source Code Management

* hone

o

Sutrmeion

Build Triggers

R EL) SpmCRRry (@G I BoTgey

ol e o

Busid pencdcally

B wten anether progest A peormcted

IHuts b, e

AT Sem polieg

Bulld Environment

3
¥ rod ampty. Daak re0ssts BE Only REpE WD 1 NG Surder o

3

¥ rat eempty oady W 43 s rumber of Daaid records we kegt

. &

©

Advarces
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Build

I T el =3
apeci > L]
ot 2NmT] Y Ce S
e e
s, e €
Pastbuild Actions
aploy wariesr 16 contaie? [ =]
NARTAR W85 Vv o
- — 0
Tomcat & E
CHEDETH et o it

Summary: You learned main line ClI pipeline creation.

Exercise 10: Copying and Moving Jobs

|. Copying Jobs:

Step 1: Click on the option of New Item from the left panel.

Step 2: Name the new job and enter the name of the job you wish to copy
below as shown:

if you went to create a new item from other existing, you can use this option:

§ "J Copy from | Type to autocompete

Step 3: Click on OK and observe the newly copied job.
Il. Moving Jobs:

Step 1: Enter the folder which has the jobs that need to be moved to a new
location.
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Step 2: Click on the option of Move from the left panel.
Step 3: Enter the location where you wish to move the jobs to, as shown
below.

. Move

Whara do you wantto move the Folde- 'Cllava2iMov’ to?
Jankins

Jonking
| Jenking » CI_Czleulator

Step 4: Click on Move and observe the newly moved jobs in that location.
Estimated Time: 20 mins
Summary: You learned how to copy and move jobs on Jenkins.

Exercise 11: Creating pipeline view in Jenkins
Objective: Understand creation of pipeline view in Jenkins

Step 1. Click on the ‘+’ symbol under the Jenkins project folder as shown in the
screenshot given below

[ calculator

Al +

Step 2: Provide the name for the pipeline in the viewname field and select the
Build Pipeline View and click create as shown in the screenshot given below.

AT T e T

Calc Pipcoclimnc “WwWicwws

Ty e
o Build Pipeline Wieww

ahvoves the jobs i a baailld pipelimes wiewy

Imcludce a glabal wiews

hvoves the conteaent of a globial wieww
List Wiewws

Showws items in a simnmpl=s list format. Yoa

CTreate

Step 3: Select calculator->Setup as the Select Initial Job under the
Upstream/downstream config as shown in the screenshot given below and
click

ok.
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Pipeline Flow
Layout

Uasad on uostream/cownstream relationsnip

This lavout mode derives tae fipeling sTnutorz ased enthe o

Upstream / downstream config

Select Initial Job ?

calculator » Setup

Step 4: Execute the job from setup and you can see the pipeline flow as shown in
the screenshot given below.

Build Pipeline

Summary: You learned to create pipeline view in Jenkins.

Exercise 12: Configuring Gating Conditions

Objective: Configure gating conditions in Jenkins.

Apply gates in the tool
Gating condition in Static Analysis job:
Step 1: Start “SonarQube” server if not started earlier.

Step 2: To create quality gate in SonarQube log into SonarQube
(http://localhost:9000) as admin (username and password is admin) ->

Q i 5 s « » G g »
Sl > C™°7'® 5 enter “CALQG” as name -> enter “Critical Issues” as
metric in “add condition” drop down list and create a rule as shown below and
click on add button.

Complaxity Value v isgrasterthan v| @ 100 O 360 Delete

Similarly, add another four conditions as shown below

Ciitical issues value . is greater than v| @10 © 30 Delete

Value v | | isgieater tsan v | @ so o ss Delete
Major issues Value - is greater than | @ 0 Q15 Delete
SQALE Technical Debt Ratio Value - | | isgreaterthan .| @2 © 11 Delete

Step 3: To link the “CALQG” with project, use below shown option available in the
same page (check the project name in without section, then that gate applied)

PROJECTS
with Without All

com.ms.calc Calc Webapp

Once static analysis done (by running Maven Target) using SonarQube, you can
observe the current analysis results on SonarQube dashboard as shown below.
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http://localhost:9000/

°
i B

quaity Gate

Step 4: Enabling build breaker in SonarQube, go to settings->build breaker-> set
default to build breaker skip on alert flag option, go to settings -> general settings->
enter value “buildBreaker” in the text field Plugins accepted for Preview and

Incremental modes.

Note: this plugin causes Maven target failure, because of quality gate violation
Step 5: Choose the first option as shown below in Jenkins job configuration to
link with downstream job in the pipeline.

Build other projects .@

Frojects to build next job in the build pipeline

® Trigger only if build is stable
O Trigger even if the build is unstable

O Trigger even if the build fails

Note: You can configure default quality gates also in SonarQube.

Gating in Jenkins
Gating condition in Unit Testing job:

Step 1: You can use unit test results to decide the stability of build by setting up
health report amplification factor as shown below.

Step 2: Choose the first option as shown below in Jenkins job configuration to link
with downstream job in the pipeline.

Build other projects

Frojects to bulld | o, job in the build pipelina

Step 3: Go to the project in Eclipse and edit the junit test class
(CalculatorTest. java file under src/java/test/ut)

Step 4: Modify any one of the testcases to get fail as shown in the screenshot
given below.

DevOps-Continuous Integration and Continuous Delivery




public void testAdd() {
assertTrue(cl.doadd (1, 2) == 4);
}

Step 5: Commit the code and check the Jenkins pipeline for the failure.

Step 6: You can also fail few more test cases and observe the result in the Jenkins

pipeline.

Gating condition in Code Coverage job:

Method 1:

Step 1: You can use code coverage results to decide the stability of build as shown

below.

Record JaCaCo coverage report

files le.g- #/target/* exec. Inclusions fe.g.: */* class] Exclusions (e.g: **/*Test*.class)

O Disable disp
C d stat
[} arage o I 0

nstruction 3% Branch 3% Complexity % Linz % Method

% Eranch % Complexity % Line % Mathod

Add post-build action =

Step 2: Choose the first option as shown below in Jenkins job configuration to link

with downstream job in the pipeline.

Build other projects

Frojects lo build next job in the build pipeline

@ Trigger only if build is stable
O Trigger even if the build is unstable

O Trigger even if the build fails

Here is a summary of the activities to be done

a) Open SonarQube (http://localhost:9000). Add gating conditions as learnt in
the demos. Give values so that you can observe a broken and a smooth build.
b) Trigger a build in Jenkins and observe the gating condition in SonarQube

working.
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http://localhost:9000/

c) Trigger a build in Jenkins and observe the gating condition in JaCoCo
working.

d) Configure the threshold values for unit testing in Jenkins. Make changes to
the unit tests (so that some of them fail) and observe the gating conditions
failing in Jenkins. Correct them and observe that the build becomes stable.
(when changes are being made, commit the test code from Eclipse).
Summary of this Exercise:

You have learnt apply gating conditions to ensure code quality and tests pass
in every build.

Additional Exercises

1. Adding custom rules to SonarQube

Objective: Add custom rules to Sonarqube
Reguirements: SonarQube 5.6 and above

Step 1: Run the StartSonar.bat <l startionar

Creating the custom rule

Rule to be created:

Avoid single parameter in methods. Here are the parameters:

1. name: Avoid usage of single parameter

2. Description: This rule expects methods to have at least two parameters

3. This is a coding guideline

4. Priority is MAJOR

Add this rule to Sonarqube and check the same using the calculator
workspace

provided

Hint: Use method.parameters().size() to check the number of parameters in a
method Estimated time: 30 mins

Summary: You have learnt to customize the rules in SonarQube according to
your requirement for quality analysis.

f file as admin.

2. Static program analysis using SonarLint

Objective: Perform static program analysis during coding using SonarLint
plug-in to Eclipse IDE.

SonarLint is a plug-in to an IDE that provides on the fly feedback to developers
on new bugs and quality issues injected into their code.

Installing the SonarLint plug-in

Step 1: Go to Eclipse IDE and select a workspace.

Step 2: Import the project INTU_Calc_Application provided and switch to
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JAVA EE perspective.

Step 3: Now open the calculator.java file from ‘src/main/java’ package

MMawigator

M=z Gdit Zource Refactor Mawigze Search Frgeck Ran Woadow llelp
s 2 BrO-Gr G- EL F P e BRI @AMk MR B - e
1= Panjeet Feploror 23 = § A ' B Culine 32
[ ealmeenm eal rveeem master AnvAn ma T Artemeed my Semames -
4 T calzularse I
o Ty Leplugmenl Uess g lon caloy alue 4 @ ealeulator
L b 15K WS Wk Seroren 1 m mumhern & nddiies in i
Py — . - |
a e java - & p e
7 pralt e A
4 Wi remota prirlda d & divrm im): i
X calevaterjae
[T RS- _
s e fra
- [ arfestiricarses .
Iy .
=, JrvaBarips Fasounces
% Deployesd Nesources
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re select SonarLint=SonarLint OnNn-The-fly.
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E'.—'-’_,'Sh::hw‘u'iew | = || =3 || T

type filter text

> == Mawven -~
= L= Oomph
= = Plug-in Development
= = Remaote Systerns
- [ Server
4 = SonarLint
"E‘E‘:'?" SonarLint Issue Locations
) SonarlLint On-The-Fly [:}
"E‘E‘:'?" SonarLint Report
IEE} SonarbLint Rule Descnption
Sonarjube Servers

1

- = Team

+ = Terminal

L= Webh Services

> == XKML i

OK ] | Cancel

A new tab opens below which shows the issues found in the current java file
selected.

U itemis

;
Date Description Resource

@ Either log or rethrow this exception. calculator.java
e Remove this useless assignment to local variable "C", cal culator.java

Issues reported "on the fly" by Sonarlint on files you have recently openedy edited

Step 2: Navigate to Windows>Show view>other. Here select
SonarLint>SonarLint Rule Description.
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i) Show View e —

type filter text

= Plawven -
- = Oomph
- = Plug-in Developrment
» = Remote Syetems
- == Serwver
a = ScomnarLint
IEE} SonarLint Issue Locations [:-?3-:'
E} SonarLint COn-The-Fly
@ SonarLint Report
{;E} SonarLint Rule Description
Sonarlube Servers

m

- = Team

- = Terminal

= Web Services

- = XML il

[ (8] ] [ Cancel ]

A new empty SonarLint Rule Description tab opens. Now select one of the
issue in the SonarLint On-the-fly tab and switch to SonarLint Rule Description
tab. This suggests the necessary changes to be made in the code to retain the
quality of the code.

{*] Markers [T Properties il Servers Bﬁ Data Source Explorer = Snippets @ SonarLint On-The-Fly @ Sonarlint Rule Description &3

Exception handlers should preserve the original exceptions (squid:S1166)
{ Bug ) Major

When handling a caught exception, the original exception's message and stack trace should be logged or passed forward,

Noncompliant Code Example

Estimated time: 20 mins
Summary: You have learnt the static code analysis using SonarLint in this
exercise
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3. Binding SonarQube rules to SonarLint

Objective: Customize the rules used by SonarLint through SonarQube web
server interface.

Requirements: SonarQube 5.6 and above

Step 1: Run the StartSonar.bat file as admin.

Step 2: In the project imported in the previous exercise, run the pom.xml as
Maven build.

[ﬁ NecnWorkSpowe Jave EE wulocluton/acfivginggavs foom/aafielolelor jova  Eclipse -3 n]

file Cdit Souxe Fsfactor Nevigsze Search Frojsct fur Wacow el
LN N R R NN TR e @58 % | m it |s=in5~ v~ Suick Aczes: | | (8]
New v ) L1
& P32 Br Owline 3 [ Tasklit e
ae Shifts
el D E;: 1 zodang sTamcards to be zazectad by Sonaziuben, - PEARY . T
N tom O roructa
* | - " s @ zleuster
war nLocal Laromel 1 28 - @ =ddiwd ol
— an @ ahint ot
B 1 a  oedintim): it
Gaall = 1 @ i, alyiu
Ctiev
Delete
eravs fram Carorst il AR SKR Dram B
;
L3 =
Bt (= X
2] { 3
els
rs L
Valice:
Sacw n Ferrots Systems view
2un As v -F ey Alt Saifi ¥ 2 =
Iebn: A P led ) Maven bl RUCRIRIPES N
2rufile e | ma 3 Maven buile L TyF e
e b @ 4 Maven clean
Team |me S Maven geacrsr sares
Do VO o2 Mavenwsd it
gz Vill md{ Maven lesl
Source Far 2 onligul e, M

In the Goals tab, use clean, compile and sonar: sonar and execute the
pom.xml file.

- Edit Configuration H
Edit canfiguration and launch_ ;i
Mame: | calculator (3)
=] main =i JRE | 57 Refresh | B2 Source | Bl Environment | [] Common
Bzee directons: ]
S{pro ect_locicalcu ator}
Workspacs... | | File System... | | Variables...
Goals: | clean compile sonarsorar
Profiles:
Uscer settings: | ChUsersmeenakshi_sO . m2isettings.xml
WOrkspacs... | | bile Systerm.. | | Yanables..
|| Offline || Update Snapshots
[Ouebug Cutput [ Skip lests [ MNon-recursive
[[] Resalve Workspace artifacts
1 ~| Ihreads
Parameter Mame Value Add...
Edit
Bl =
Rewert Apply
()] Run Close

Once the build is successful, we need to bind the current java project with the
SonarQube proiect.

Step 3: Go to Window->Show View->Other.
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SHeEthog Mavigation . Data Zource Explorer
S Methog =
N ] 51 Mlarkers
public i Weh O N
AT BB BroEer L Mavigator
int Rreferences 9= Outline Alb+Shift+Q, O
L o="C ¥ 1; )
if (a > 2 82 b > @) | Iy Project Ezplorer
return 2 + b; :
d Properties
+ else 4f (o o= @ 88 b —= | 4
return 3; % Search Lt +5hift+0), =
T else { 4l Servers
return -1;
T b= Shippets
n @ Task List Al +Shift+0), K
Other... Alt+EShift+0, O

fMethod to add subtract numbe—

public int zub{int 2, imt b)) {
ffvariable declared in capitzal case
int SUB = @;

Select SonarLint->SonarQube Server.
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1000

i
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This opens a SonarQube Servers tab below. Click on the Connect to a
SonarQube Server option showing up in the tab.
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{2 Markers [] Properties 47l Servers Eﬂ Data Source Explorer  [E] Console SonarQube Servers I

Connectto a Sonarllube sepver,

Step 4: Put the following details Username:admin Password:password as shown
in the image given below and then click on TestConnection button.

E-'j Connectto a SonarClube Sercer = @
SonarQube Server Configuration =
(i) Successfully connected! ﬂ
URL: httpeflocalhost: 9001
Username / Token:  admin | Generate token ‘
Password: ssams

Organization:

Marme: localhost

Test cannectian

'31:!';' Finish ] | Cancel
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Step 5: Go back to Eclipse, right click on the project under SonarLint click on ‘Bind
to a SonarQube Project’.
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Step 6: Click on Auto bind selected projects and click on Finish.

E Bind Ecliase arcjects to SonarC;Lke projects =] @
EBind Eclipse projects 1o SonarQube projeds

\
\
SonarQubz iz an Jpea Source plaffom to rmanage code qualty, Biadyour Zclipse projeczs to sorme SonarCube praects in crder to gettaz same issues in ol pse and ia SonarQube, sonarQUbe\

Selactz SonzrJube s2reer localhost = | Fefresh project list

T Urse ec all
Euipe Project Suncr b Fruje.
[V SonarubeTes: ‘SonardubeTestkey on sere- locelho<t

Jna re celected projcts ][Aum kind selezted pvo_ect:}

,
)

Once you click on Auto bind, you will see ‘SonarQubeTestKey/ on server localhost’
under the title SonarQubeProject.

Step 7: Now open a browser and open http://localhost:9000 to view the project on
the SonarQube server.

Prepared By:

Mr.P. Nagababu

Assistant Professor
CSE Dept
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