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1. Background - Selenium

e Seleniumisafamily of projectsfor automated testingwith browsers
o WebDriver allowsto control web browsers programmatically

/Selenium bindings\ _ é Browser drivers A Browser é Browsers A
JSON Wire | chromedriver | specific calls : 1
JS |.Rrofocol/ | geckodriver | |4 2| C ‘/
- WsC 7| [ msedgedriver | | i e 0
WebDriver | operadriver |
/ N / N =

a https://seleniumhq.qgithub.io/docs/site/en/webdriver/
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1. Background - Selenium

. ) . Node 1 (Chrome)
- Grid allowsto drive web browsersin

parallel hosted on remote machines: chromediiver 'c=:’€

~

/Selenium bindings

Node 2 (Firefox)

JSON Wire ([ — ON Wire |
JS [ | Sel - rotocol / , | L__geckodriver %
—T— (Se enium (< W3C
) WebDriver L erver) ebDriver

Node N (Edge)

https://seleniumhg.github.io/docs/site/en/qrid/ msedgedriver |¢=>e

|}
QS vzsis
\
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1. Background - JUnit

e JUnit isthe most popular testing framework for Java S savadass

and can be used to implement different types of
tests (unit, integration, end-to-end, ..) %
e JUnIt 5 (first GA released on September 2017) @itortach

providesabrand-new programming an extension
model called Jupiter

@AfterEach ol

JUnit @ oy
N ,

https://junit.org/junit5/docs/current/user-quide/
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1. Background - JUnit

C TestInstancePostProcessor

e Theextension model of Jupiter
allowsto add custom featuresto the

programming model:

> Dependency injection in test
met hOdS and Const r UCt OrS TestExecutionExceptionHandler

o Customlogicinthetest lifecycle

o Testtemplates

h AfterEachcallback

Very convenient for Selenium!

Beforeallcallback

@BeforeAll

BeforeEachcCallback

@BeforeEach

BeforeTestExecutionCallback

AfterTestExecutionCallback
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1. Background - Docker

e Docker isasoftware technology which Virtul Machine Diagram

allowsto pack and run any application as

alightweight and portable container Coois | [ | [oiss]  me e
e The Docker platform hastwo main eomcs] \owwoo) [coecs] ot ol Rl

components: the Docker Engine,to create

and execute containers; and the Docker
Hub (https://hub.docker.com/), acloud

service for distributing containers _& o

Container Diagram

Container ~ Container | Container
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2. Selenium-Jupiter - Motivation

e Selenium-Jupiter isaJUnit 5 extension aimed to ease the use of
Selenium and Appium from Javatests

A
JCleantestcode(reducedboilerplate) CD @ 6

Effortless Docker integration (web
browsersand Android devices)

J Advanced featuresfor tests

N~
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2. Selenium-Jupiter - Setup

' <dependency> , o
' <groupId>io.github.bonigarcia</groupId> Using the latest version is
<artifactId>selenium-jupiter</artifactId> always recommended!

<version>3.3.1</version> '

! <scope>test</scope> i __iZi——“"'
. </dependency> Maven

idependencies {
' testCompile("io.github.bonigarcia:selenium-jupiter:3.3.1")

_____________________________________________________________________________________________________________
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2. Selenium-Jupiter - Setup

e Source code: https://github.com/bonigarcia/selenium-jupiter
e Documentation: https://bonigarcia.github.io/selenium-jupiter/
e Examples: https://github.com/bonigarcia/selenium-jupiter-examples

Ve

Requirementsto run these examples:
 Java
* Maven/Gradle (alternatively some IDE)

* Docker Engine
* Linux (only required when running Android in Docker)

il

I

A
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2. Selenium-Jupiter - Local browsers

o Selenium-Jupiter usesJUNIt 5’S ;oo 5

i@ExtendWith(SeleniumExtension.class)

dependency injection ' class SeleniumJupiterTest {

Valid types: ChromeDriver, i @Test

FirefoxDriver, OperaDriver, ::::>,void test(ChromeDriver chromeDriver) {
SafariDriver, EdgeDriver, // Use Chrome in this test

InternetExplorerDriver, ; }
HtmlUnitDriver, Phantom3JSDriver, :
AppiumDriver, SelenideDriver T :

ceose Q Eéf R B
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2. Selenium-Jupiter - Local browsers

° %amlessintegra‘[ion i@ExtendWith(SeleniumExtension.class)
) . ' class SelenideDefaultTest {
with Selenide (fluent

. 4 : @Test
API for Selenium in void testWithSelenideAndChrome(SelenideDriver driver) {
E driver.open(
Java) "https://bonigarcia.github.io/selenium-jupiter/");

SelenideElement about = driver.$(LlinkText("About"));
about.shouldBe(visible);
about.click();

Selenldeot

CONCISE Ul TESTS IN JAVA ’
N

https://selenide.org/
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2. Selenium-Jupiter - Local browsers

e Use case: WebRTC applications (real-time communicationsusing web

browsers)

o We needto specify optionsfor browsers:

A e cu
fe bheing o g2y abed st s
A 2 <= Select sources & outputs
g 0:00:03:800 76

WebRTC
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2. Selenium-Jupiter - Local browsers

e Use case: reuse same browser by different tests
o Convenient for orderedtests (JUnit 5 new feature)

Selembenduple: AT ¥ e Jupit 1
& O b b omigeriagithetn e - * B &1
Chiame s baing controid by sutomatud towt software, x Chizm

Selenium-Jupiter: JUnit 5 extension
for Selenium and Applum & Recordings in Windows or Mac

= Docker for WirdowaLac only mournts by cefaet the Rome of poor usar (@0, (E0He o s in Windows | I Seisntmedpier s
Table of Contents e i st

A3 o ntemene, e v unol-nwtnumm, 2 BUtEUN LR of Solnum Jusfier can be Used i3 S0Me path insade the
user tesdes (e.0. [ETAREF our  per iRt n-u_-w reccadng shoud end in there

St cpikar (Cois ot & 2012118 -8 Brdeds craat b Berd Gl {osel. o) e e s 2.0 L 0. Tris
mmram:mqumnw—sv.,-_‘ :v’mlmh/ 1 Thort are boveralways b 0ot ' e e St

= Comments, suggestions and Bug-uporling showd be dons using B SIS s

= 0w Ik Sedenm- e eonuder eor:
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2. Selenium-Jupiter - Remote browsers

e Selenium-Jupiter providesthe annotations@bDriverUrl and
@DriverCapabilities to control remote browsers and mobiles, e.g.:

€ appium

omm o @SAUCELABS

el - . https://saucelabs.com/ e - .
A @ S http://appium.io/
L extension for
Yoy - Selenium and

Appium

Tabde of Contents

QA CONFERENCE#1 IN UKRAINE

‘ \
1 KYIV2019
\

Web and Mobile Testing with Selenium, JUnit 5, and Docker

18


https://saucelabs.com/
http://appium.io/

2. Selenium-Jupiter - Docker browsers

e Selenium-Jupiter provides seamlessintegration with Docker using Q’
o Chrome, Firefox,and Opera: & @& O
s Docker images for stable versions are maintained by Aerokube
> Edge andInternet Explorer: @ &
s Duetolicense, these Docker images are not hosted in Docker Hub ElasTest
> Android devices: 1 @RBOCKERANDROID
s Docker images for Android (docker-android project) by Budi Utomo

the annotation @DockerBrowser: cockar
s Betaand unstable (Chrome and Firefox) are maintained by ElasTest
m It can be built following a tutorial provided by Aerokube
4 TS
\
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https://github.com/aerokube/windows-images

2. Selenium-Jupiter - Docker browsers

' @Extendwith(SeleniumExtension.class)
' class DockerBasicTest {

Supported browser types are: CHROME, FIREFOX,
@Test OPERA, EDGE , IEXPLORER and ANDROID

void testFirefoxBeta( T ——

@DockerBrowser(type = FIREFOX, version = "beta") RemoteWebDriver driver) {
driver.get("https://bonigarcia.github.io/selenium-jupiter/");
assertThat(driver.getTitle(),

containsString("JUnit 5 extensigi;\\\\<eL€QEgT:iif
¥

} If version is not specified, the latest container version in Docker |
R e et Hub is pulled. This parameter allows fixed versions and alsothe | '
special values: Latest, Latest-*, beta, and unstable
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2. Selenium-Jupiter - Docker browsers R

e Theuse of Docker enablesarich number of features:

o Remote session accesswith VNC
o Session recordings
o Performancetests

o Selenium-Jupiter: JUnit 5
& extension for Selenium and
Appium

Table of Contents
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2. Selenium-Jupiter - Docker browsers

e Thepossible Android setup optionsare the following:

Type Device name Android API Browser
Phone Samsung Galaxy S6 W level nalgs
501 21 browser
Phone Nexus 4
511 22 browser
Phone Nexus5
6.0 23 chrome
Phone Nexus One
7.0 24 chrome
Phone NexusS
711 25 chrome
Tablet Nexus 7 I ARIRPAIR
so 25 owome | (RPOCKERANDROID
8.1 27 chrome N
9.0 28 chrome
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2. Selenium-Jupiter - Test templates

1
i W E"ﬂ templateTest(WebDriver) (18,039 <)
} i E [Browser [type=chrome-in-docker, version=latest]] (15,029 5]
i E [Browser [type=chrome-in-decker, version=latest-1]] (12,160 5
i [Browser [type=chrome-in-docker, version=beta]] (12,885 5)
{ E [Browser [type=chrome-in-decker, version=unstable]] (12,985 )

' @ExtendWith(SeleniumExtension.class) [2 Package Explorer | ¢fu JUnit 52 = 0B
' public class TemplateTest { ! S oe"dbll @R ®mEY ¢
i g Finished after 56,424 zeconds

i @TeStTempla‘te i Runs: 4/4 B Errors: 0 @ Failures: 0

; void templateTest(WebDriver driver) { _-l\

i // test W E"ﬂTemplateTest[Runnr:r:.ll._lniti] {18,039 5)

_____________________________________________________________________
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e Seamlessintegrationwith Jenkins
through the Jenkinsattachment plugin

e It allowstoattach output filesintests
(e.g. PNG screenshotsand M P4 .
recordings) in the Jenkins GUI i =

e For example:

$ mvn clean test -Dtest=DockerRecordingTest \

-Dsel.jup.recording=true \
-Dsel.jup.screenshot.at.the.end.of.tests=true \

-Dsel.jup.screenshot.format=png \ X A N ns_

-Dsel.jup.output.folder=surefire-reports
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https://wiki.jenkins.io/display/JENKINS/JUnit+Attachments+Plugin

2. Selenium-Jupiter - Beyond Java z

e Selenium-Jupiter can be also used: Selenium-Jupiter allows to
control Docker browsers through

1. AsCLI (Command Line Interface) tool: VNC (manual testing)

$ java -jar selenium-jupiter-3.3.1-fat.jar chrome unstable
[INFO] Using Selenium-Jupiter to execute chrome unstable in Docker

Selenium-Jupiter becomes into
a Selenium Server (Hub)

2. Asaserver (using a REST-like API):

$ java -jar webdrivermanager-3.3.1-fat.jar server
[INFO] Selenium-Jupiter server listening on http://localhost:4042/wd/hub

QF
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3. Final remarks and future work

e Selenium-Jupiter hasanother featuressuch as:

o Configurable screenshotsat the end of test (as PNG image or Base64)
Integration with Genymotion (cloud provider for Android devices)
Genericdriver (configurable type of browser)

Mapping volumesin Docker containers

Accessto Docker client to manage custom containers

e Selenium-Jupiter isin constant development. Itsroadmap includes:

o Implement a browser console (JavaScript log) gathering mechanism
o Improvetest template support (e.g. specifying options)
o Improve scalability for performance tests (e.g. using Kubernetes)
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o

o

Q)
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