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Apache Maven

Apache Maven is an open source, standards-based project management framework that simplifies the
building, testing, reporting, and packaging of projects.

http://maven.apache.org/



Maven - Archetypes

o @ New Maven Project
New Maven project
Maven archetypes are project e
templates that allow users to generate Catalog: | Al Catalogs B | configure..
new prOJeCtS eaS”y Filter: maven-archetype-webapp b 4
Group Id Artifact Id Version
com.haoxuer.maven.archetype maven-archetype-webapp 1.01
. . com.lodsve lodsve-maven-archetype-webapp 1.0.2-RELEASE
Create a Maven Project by following:

File — New — Other — Maven
Project — Next

Insert “maven-arChetype- Webapp”’ An archetype which contains a sample Maven Webapp project.
Se|eCt and proceed https://repo1.maven.org/maven2

Show the last version of Archetype only Include snapshot archetypes Add Archetype...

» Advanced

[ o> TR



Maven - Archetype WebApp

[% Package Explorer 53 JUnit =] index.jsp £3 | [m] SPM2020CourseWebApp/pom.xml
2 1 <html>

™ . L 2 <body>
P |z > SPM2020CourseProject [MySecondR 3 <h2>Hello World!</h2>
¥ (=2 SPM2020CourseWebApp 4 </body>
» m)\, JRE System Library [JavaSE-1.7 5</html>
¥ B\, Maven Dependencies
» A8 junit-4.11 jar - /

6

> E hamcrest-core-1.3.jar
¥ (= src
¥ (= main
¥ (= webapp
P (= WEB-INF
|= index.jsp
(~>target
[m] pom.xml




gt Junit 53

E!B

inished after 0.351 seconds

Runs: 12/12 (4 skipped) B Errors: 0 B Failures: 0

¥ k] HelloWorldTest
,_|onlyOnWindowsOs()
L | (0.0

|testName() (0.000 s)

£E]Custom testNumberFizz (0.051 s
> _lonlyOnLinuxOs() (0.00
gE{°0°) (0.014's)
£E]testingTaxCalculation() (O s)
£ /testHelloShouldReturnAString() (0.004 s)
CEACus(om test name containing spaces (0
£/ @ (0.005 s)
£Ei onlyOnMacOs() (0.0
£E] Custom testNumber (0

Failure Trace

|J] App.java |m] SPM2020Template
@AfterEach
void tearDown() throws Exception {

hW = null;

Thread.sleep(1000);

LOGGER. info("@AfterEach - executes

@Test

@Disabled

void testHelloSp#uldReturnAString() {
ull(HelloWorld.hello());

@Test

aTag("display")
@DisplayName("Custom test name contain

void testWithDisplayNameContainingSpaci
}

@Test
@Tag("display")
@isplayName(" °c®) ")

void testWithDisplayNameContainingSpec

}

@Test

@Tag("display")

P ) C it &) console 83
<terminated> HelloWorldTest (1) [JUnit] /Library/Java/JavaVirtualh
Nov 10, 2020 11:34:48 AM pros.unicam.spmn2020Newl
INFO: @BeforeEach executes before each test me:
Nov 10, 2020 11:34:48 AM pros.unicam.spmn2020Newl
INFO: @AfterEach executes after each test methy
Nov 10, 2020 11:34:48 AM pros.unicam.spmn2020Newl
INFO: @AfterAll - executes once after all test m

|J] *HelloworldTest g3

Manual Testing in Eclipse

|J] MyClassTest.jav |J] TestRunnerJUnit

Undo Typing
Revert File
@l Save

Open Declaration
Open Type Hierarchy
Open Call Hierarchy
Show in Breadcrumb
Quick Outline

Quick Type Hierarchy
Open With

Show In

Copy Qualified Name
5 Paste

Quick Fix
Source
Refactor
Local History

References
Declarations

£ Add to Snippets...

v

@ Coverage As

% RunAs

g

15 Debug As
Profile As
Team
Compare With
Replace With

Run Configurations...

vyvyvyyvyy




Manual Testing with Maven

[ JON ] Edit Configuration

e Run asingle test class: -
Dtest=<NameOfTheTestClass> test

5> SpwZ020Tempiate [SPVZ020Termpiat}
¥ (% src/main/java
v _r pros.unicam.spmn2020NewProjec
|} App.java
|2} HelloWorld.java
|1 MyClass.java
v 7 src/test/java
¥ 1 pros.unicam.spmn2020NewProjec
AppTest.java
J4 EmptyTest.java
HelloWorldTest.java
MyClassTest.java
Suite1.java
TestRunnerJUnit5.java
» =\, JRE System Library
» =)\, Maven Dependencies
> (g src
P (= target
a3} > pom.xml
Test.txt
Test2.txt
> > SPM2020WebApp

New
Go Into

Open in New Window
Open Type Hierarchy
Show In N #EW
Copy
Copy Qualified Name
3 Paste
¥ Delete

Build Path
Source
Refactor

Import...
Export...

Refresh
Close Project
Close Unrelated Projects
Assign Working Sets...

@ Coverage As

>

15 Debug As

Profile As

Restore from Local History...

version>
t-vintage-engine dependency allows us to
acy>
»org.junit.vintage</groupId>

tId>, /intage-engi
.versio

API for configuring and lau n
fmvnrepository.com/artifact/org.junit.pla

»org.junit.platfor
I

>junit-platform-launcher</artifactId>
.29 n>

r

for executing tests and test suites on t
fmvnrepository.com/artifact/org.junit.pla

sora.iunit.nlatform</arounTd>
acy Hierarchy | Effective POM |pom.xml

& console 53 =
| [Maven Build] /Library/Java/JavaVirtualMachines/jdk-13

[T 1 Java Application
Ju 2 JUnit Test

m2 3 Maven build

m2

Edit configuration and launch.

Name: SPM2020Template (9)

[=] Main ), =) JRE Refresh | &
Base directory:

${project_loc:SPM2020Template}

Goals: || -Dtest=HelloWorldTest test

Pro:

User settings:

Offline Update Snapshots

Debug Output Skip Tests
Resolve Workspace artifacts
§J Threads

Parameter Name Value

Maven Runtime: | EMBEDDED (3.6.3/1.16.0.20200610-1735)

Source ? Environment | [~] Common

Workspace... File System

Workspace...

Non-recursive

Revert

File System...

V)

Variables...

Variables...

Configure...




Automated Tes

@ Coverage As

¥

1 Debug As

Profile As

Restore from Local History...
Maven

Team

Compare With

Replace With

Configure

v| Validate

clean test

9.970 s
3] 1 Java Application
Ju 2 JUnit Test NHEXT

m2 3 Maven build XXM

@3 4 Maven bu

m2 5 Maven clean

m2 6 Maven generate-sources
m2 7 Maven install

m2 8 Maven test

Run Configurations...

ting with Maven

Edit Configuration

Edit configuration and launch.

Name: spm2021Template (10)
[=] Main | mi\ JRE | 5" Refresh | &, Source | 7 Environment | [-] Common
Base directory:

${project_loc:spm2021Template}

Workspace... File System...

Goals: clean test
Profiles:

User settings:

Workspace... File System...

Offline Update Snapshots

Debug Output Skip Tests Non-recursive

Resolve Workspace artifacts

1 &) Threads

Parameter Name Value

Maven Runtime: =~ EMBEDDED (3.8.1/1.18.0.20210618-2246)

Revert

Variables...

Variables...

Configure...




Selenium Automated Web Testin

Selenium Client Library

Java

o \\\\\\\\\\\\\\‘ Selenium
WebDriver Browser Real

Ruby JSON Wire Drivers Browsers

Python | olocol Chrome, IE,

/ over HTTP CE Safar Chrome, FF,
FF, Safari, .
Javascript ‘ e IPI” IE, Safan,
pRIGSICs Opera etc., 48

Others




Fork a GitHub Repository

1. Go to: https://qgithub.com/FabrizioFornari/spm2021Template
2. Fork the repository (which means copy it into your GitHub account)

O Search or jump to... / Pulls Issues Marketplace Explore Q +- A~

& FabrizioFornari/ spm2021Template ' Public ®uUnwatch ~ 1 V¢ star -

<> Code () lIssues 1 Pull requests (® Actions [T Projects ] wiki @ Security [~ Insights

# master ~ Go to file Add file ~ About 3

No description, website, or topics
3 FabrizioFornari modified index and few tests ... 8hoursago O5 provided.

src modified index and few tests 8 hours ago

3 .gitignore setup webapp 9 hours ago Releases

3 pom.xml modified index and few tests 8 hours ago No releases published

Create a new release



https://github.com/FabrizioFornari/spm2021Template

Fork a GitHub Repository

Go to: https://github.com/FabrizioFornari/spm2021Template

Fork the repository (which means copy it into your GitHub account)

Clone the smp2021Template repository that is associated with your GitHub account
Import the project as a Maven project into your Development Environment

Replace the content of SeleniumTest.java with the code you wrote in the previous lecture
Run a Selenium test to check that everything works fine

O O1 o= 0 [ =


https://github.com/FabrizioFornari/spm2021Template

Fork a GitHub Repository

Go to: https://github.com/FabrizioFornari/spm2021Template

Fork the repository (which means copy it into your GitHub account)

Clone the smp2021Template repository that is associated with your GitHub account

Import the project as a Maven project into your Development Environment

Replace the content of SeleniumTest.java with the code you wrote in the previous lecture

Run a Selenium test to check that everything works fine

For this exercise disable the tests that are failing

Build the project (Right click on the project root folder, Click Run As, Click Maven Build.., Write clean
install in the Goals section, Click Run)

Commit and push your changes to GitHub

0O ND OB W=

©


https://github.com/FabrizioFornari/spm2021Template

Recap

In project development, normally a deployment process consists of the following steps:

e Write code and test (or vice-versa)
e Build an test the application
e Store the build output as a WAR file

e Deploy the file to a site



Apache Tomcat

The Apache Tomcat® software is an open source % Apache Tomcat®

implementation of the Java Servlet, JavaServer
Pages, Java Expression Language and Java
WebSocket technologies. Itis a HTTP web
server environment in which Java code can run. http://tomcat.apache.org/

Download Tomcat
https://tomcat.apache.org/download-90.cgi



Hands On

o Launch Tomcat

o Navigate the Tomcat folder until the folder bin, then run
i. ./startup.sh or sudo ./startup.sh
ii. On windows just type ./startup.bat

o Tomcat is accessible at localhost:8080

& C {t @ localhost:80

Home Documentation Configuration Examples Wiki Mailing Lists Find Help

Apache Tomcat/9.0.39 f APACHE o,

™ T p T ~ P
Recommended Reading: Server Status

% Security Considerations How-To
Manager App
/& Manager Application How-To

Clustering/Session Replication How-To Host Manager




Hands On

o Configure Tomcat Manager by clicking on Manager App

- C {t @ localhost:808

Home Documentation Configuration Examples Wiki Mailing Lists Find Help

Apache Tomcat/9.0.39

™ T p T ~ P
Recommended Reading: Server Status

% Security Considerations How-To -
Manager App
/& Manager Application How-To

Clustering/Session Replication How-To Host Manager




Hands On

o Follow the instructions

D1 Unauthorized

You are not authorized to view this page. If you have not changed any configuration files, please examine the file conf/tomcat-users.xml!in your installation. That file must contain the credentials to let you use this webapp.

For example, to add the manager-qui! role to a user named itomcat! with a password of 's3cret;, add the following to the config file listed above.

<role rolename ‘manage‘r—éui"/gn
<user username="tomcat’ passwor 3cret” roles="manager-gui’
Note that for Tomcat 7 onwards, the roles required to use the manager application were changed from the single ;-u;angggrj role to the following four roles. You will need to assign the role(s) required for the functionality you wish to access.

. - allows access to the HTML GUI and the status pages

. ¢ 3 - allows access to the text interface and the status pages
* manager-jmx - allows access to the JMX proxy and the status pages

« ‘manager-status - allows access to the status pages only

The HTML interface is protected against CSRF but the text and JMX interfaces are not. To maintain the CSRF protection:

* Users with the manager-gui: role should not be granted either the manager-script: or manager-jmx roles.
« If the text or jmx interfaces are accessed through a browser (e.g. for testing since these interfaces are intended for tools not humans) then the browser must be closed afterwards to terminate the session.

For more information - please see the Manager App How-To.




Tomcat Manager

f APACHE

Tomcat Web Application Manager

Message:

Manager

List Applications HTML Manager Help Manager Help Server Status

Applications
Path Version Display Name Running |Sessions Commands

Start [ Stop ] | Reload ] [ Undeploy \

Expire sessions | with idle = minutes

Start [ Stop ] [ Reload ] [ Undeploy }

Expire sessions | with idle = minutes

Start [ Stop | [ Reload | [ Undeploy |

( Expire sessions | with idle =|30 minutes

Start [ Stop ] [ Reload ] [ Undeploy ]

Expire sessions | with idle = | 30 minutes

Start Stop Reload Undeploy

| Expire sessions | with idle =(30 minutes

None specified Welcome to Tomcat true

None specified Tomcat Documentation

lexamples None specified Servlet and JSP Examples

/host-manager None specified Tomcat Host Manager Application

/manager None specified Tomcat Manager Application




Tomcat Manager

tomcat/conf/tomcat-users.xml

<?xml version="1.0" encoding="UTF-8"7>
<l

-_—>
<tomcat-users xmlns="http://tomcat.apache.org/xml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="http://tomcat.apache.org/xml tomcat-users.xsd"
version="1.0">

<role rolename="manager—-gui'/>

<user username="tomcat" password="tomcat" roles="manager-gui'/>
</tomcat-users>



Tomcat Manager

m—,‘_-{: spm2021 [spm2021Template master] Deploy
5EI Deployment Descriptor: Archetype
(*& src/main/java

i¥ src/test/java Context Path: [
=\ JRE System Library [JavaSE-1.8]

Deploy directory or WAR file located on server

Version (for parallel deployment): [

>

>

>

>

> B\ Maven Dependencies

> @\ Server Runtime [Apache Tomcat v§ XML Configuration file path: [
>

>

>

v

L. Deployed Resources .
G drivers WAR or Directory path: [

E:n src Deploy
[~ target

[~ generated-sources LR D G

>

> [z generated-test-sources Select WAR file to yg Choose file | spm2021.war
> [~ m2e-wtp

> [/~ maven-archiver
>

>

>

[~ maven-status
[~ spm2021
= : & C O @ localhost:8080/spm2021/

Hello World!




Selenium Test

Write an run a Selenium Test within SeleniumTest.java that Asserts that the title of the web page is actually “SPM 20217,



Selenium Test

Write and run a Selenium Test within SeleniumTest.java that Asserts that the title of the web page is actually “SPM 20217;

@Test
void checkThisWebAppTitle() throws InterruptedException {

driver.get("http://localhost:8080/spm2021/");
Thread.sleep(3000);

String at = driver.getTitle();
String et = "SPM 2021";

//System.out.printin(at);
Thread.sleep(4000);

Assert.assertEquals(et,at);



Second Part



Environments

Development

Development and Unit testing
for the developed feature are
done on the individual

developer’s laptop or desktop
system with a proper version
control system in place.

For web based applications,
at a minimum, it requires:

- The same web server
used in production.

- The same database used
in production.

- The same language being
used in production.

Build/Test

The build/test server
should automatically check
out all the code, refresh
the database and then
execute tests.

All unit tests are run, then
integration and regression
testing are performed to
make sure that all the
pieces fit together and
nothing previously working
was broken.

Staging

The staging site is used to
assemble, test and review
new versions of a web app
before it goes into
production.

It is often used to present
the client with the final

project for them to perform
Acceptance testing

NOTE: Referred also as Development,
Testing, Acceptance and Production (DTAP)

Production

The accepted product, is
deployed to a Production
environment, making it
available to all users of the
system.




Regression:
"when you fix one bug, you
introduce several newer bugs."




DevOps
X \(enr &> aws

Confluence docker

Nagios | | splunk> F ;‘J

DATADOG

Our Focus



https://jenkins.io/

Jenkins is used to build
and test your product
continuously, so
developers can
continuously integrate
changes into the build.



Continuous Integration

In its simplest form, it involves a tool that monitors your version control system for changes.
Whenever a change is detected, this tool automatically compiles and tests your application.

If something goes wrong, the tool immediately notifies the developers so that they can fix the issue
immediately.

Why is it needed?

The objectives are: to collaborate, to speed up development, to increase reliability by testing that
everything works as expected, especially integrating all the functionalities developed by the various

members of the Team!



Continuous
Integration with
J en ki nS Code N Automatic

returns construction

GITHUB: Web hosting service
for software development project

Jenkins triggers a build upon every
commit to the source code repository,
typically to a development branch.

%

Developer Jenkins: IC Server

v

Team notification




Continuous
Integration with
Jenkins: Effects

1. Jenkins can run a unit test suite and can
determine which commit caused the build to
fail.

2. If all the unit tests pass, then the build
pipeline
can proceed to the next phase with integration
tests which typically take longer to run.
(We avoid to run them locally)

These simplified steps encompass the spirit of
a continuous integration (Cl) environment.

Automatic
construction

GITHUB: Web hosting service
for software development project

Developer Jenkins: IC Server

S~

Team notification




J enkins

https://plugins.jenkins.io/


https://plugins.jenkins.io/

Jenkins on Tomcat

Download the latest .war file
https://www.jenkins.io/download/

Deploy the .war on Tomcat
https://www.jenkins.io/doc/book/installing/#war-file

&



https://www.jenkins.io/download/
https://www.jenkins.io/doc/book/installing/

Hands On

o Download Jenkins.war https://www.jenkins.io/download/

Downloading Jenkins

Jenkins is distributed as WAR files, native packages, installers, and Docker im;

1. Before downloading, please take a moment to review the Hardware and

2. Select one of the packages below and follow the download instructions.
3. Once a Jenkins package has been downloaded, proceed to the Installing
4. You may also want to verify the package you downloaded. Learn more al

£ Download Jenkins 2.249.3 LTS for:

Generic Java package (.war)

SHA-256: 8de8f11d5688¢79967bc53a8124960926a90d623e5e903f1315¢ccf3e7¢49702

https://www.jenkins.io/doc/book/installing/



Hands On

None specified Welcome to Tomc: ! Jenkins

Name

Favorit
. Tomecat Document] 5} user T jenkins.war

[ Desktop

o Downloads

53 bropbox
. Tomcat Host Mana [E] Documents

B Recents

None specified Tomcat Manager A Options

file located on server
Context Path: |
Version (for parallel deployment): ‘

XML Configuration file path: |

o Deploy Jenkins on Tomcat

o Choose File and select
jenkins.war

o Click Deploy

Date Modified

Cancel

WAR or Directory path: ‘

| Deploy |

Select WAR file to upload | Choose File | No file chosen
Deploy |

Select WAR file to upload | Choose File | jenkins.war

[ Deploy |




Hands On

o

o

If the deployment does not work just copy the jenkins.war and
paste it under the webapp folder inside tomcat folder

On tomcat manager you will see /jenkins, press Start if it is not
started, then click on /jenkins

bin
BUILDING.txt
conf
fd CONTRIBUTING.md
lib
M LICENSE
logs
M NOTICE
t2 README.md
M RELEASE-NOTES
RUNNING.txt
temp
webapps
docs
examples
host-manager
jenkins
Li jenkins.war
manager
ROOT
work




Hands On

1. Go to the path shown on
your screen open the file
named
initialAdminPassword,
copy and paste the
password

Attivita iniziali

bloc

cur

kins

fiq

Per
0g (non si €& sicuri di dove

trovarla?) e su

C:\Users\studente\. jenkins\secrets\initialAdminPassword

L:?L”H”%|& password da uno di ta percorsi e ncollarla gui sotto.

Password amministratore




Hands On

& Procedura guidata di installazi: X P

C ¢ @ localhost:8080/jenkins/

Attivita iniziali

Attivita iniziali
1. Go to the path shown on (N QA QN
your screen open the file

nal | |ed « Folders + OWASP Markup + Build Timeout « Credentials Binding

Formatter

i n |t| a I Ad m | n P asswo rd , ' Timestamper Workspace Cleanup Ant Gradie
COpy a n d paste th e Pipeline GitHub Br. c EESW;GKHW Groovy Pipeline: Stage View
SSH Build Agents Matrix Authorization PAM Authentication

password

Email Extension Mailer

1. Install default plugins




Hands On

Create an admin user

Attivita iniziali

Conflgura2|one istanza

URL Jenkin //localhost:8080/jenkins

http://localhost:8080/jenkins/

Attivita iniziali

Crea primo utente amministratore

Nome utente:

Attivita iniziali

Jenkins e pronto'

nct

stallazione di Jenkins e stata completata.

Inizia ad utilizzare Jenkins




Change Ul Language

1. Click Manage Jenkins > Manage Plugins > ['Available' tab]
2. Inthe Filter, search for: Locale .
3. Click on Locale Plugin checkbox and Install without restart button.

After installation is complete:

. Jenkins Gestore componenti aggiuntivi

o Under Manage Jenkins >

Configure System there d Torna al cruscotto Q locale

should be a "Locale" b ot enkine

Sectlon . Aggiornamenti Disponibili Installati Avanzate
o Enter the default Centro aggiomamenti

language LOCALE code Locale

for English: en_US s |l smares
o Click on Ignore browser This plugin lets you contre

preference and force thls Questo componente aggiuntivo & pronto per I'adozione! Stiamo ¢
dell'iniziativa Adotta un componente aggiuntivo per ulteriori informa

language to all users S

checkbox.

Scarica ora ed esegui l'installazione dopo il riavvio n




Configure JDK

Manage Jenkins > Global Tool Configuration

JDK

JDK installations Add JDK

JDK

Name

C:\Program Files\Java\jdk1.8.0_131

_! Install automatically

Add JDK

List of JDK installations on this system



Configure JDK & Maven

Manage Jenkins --> Global Tool Configuration

Maven

Maven installations Add Maven

Maven

Name Maven 3.3.9

MAVEN_HOME /usr/local/apache-maven/apache-maven-3.3.9

Install automatically

Maven

Or Maven installations Add Maven

Maven
Name | praven

Tell Jenkins to
install a version

nstall automatically

Install from Apache

Version | 3.6.3

Delete Maven

Delete Installer

®




Create Job

Enter an item name

1 Create a new Job B, Freestyle project
This is the central feature of Jen . Jenkins will build your project, combining any A with any build system, and this can be eve

used for something other than software build.

Pipeline
Orchestrates long-running activities that can span multiple build agents. Suitable for building pipelines (formerly known as workflows)

and/or organizing complex activities that do not easily fit in free-style job type.

Multi-configuration project
Suitable for projects that need a large number of different configurations, such as testing on multiple environments, platforr

builds, etc.

Source Code Management

2 Link it with your
GitHub Repository

None

O Git

Repositories
Repository URL  https://github.com/FabrizioFornari/BasicJUnitTests.git/

Credentials -none-4% &= Add v

Advanced...

Add Repository




f Jenkins

un a Job pv—

 Back to Dashboard Project SPM2020

Status This job has |

# Changes

Run a JOb L Workspace

| Workspace

Build Now 20000000
Ay /

Recent Changes
Configure

G Delete Project Permallnks

# Rename

Build History

Last Failure Run a Job

SPM2020 2min7 j 4 min

Legend N Atom feed for all N Atom feed for failures N Atom feed for just latest builds




