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THE PLAN

Brief Review of back-end testing
How to test the front-end with Selenium
Beyond Selenium with Arquillian Extensions

J?oss. Community
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WHO ARE WE?

Senior Software Engineers at Red Hat

RichFaces and Forge Project Leads
Represent Red Hat on the JSF 2.2 EG (JSR-344)
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- WHO'S BEHIND ALL THIS?

Aslak Knutsen ( @aslakknutsen )
Arquillian Lead

Andrew Lee Rubinger ( @ALRubinger )
Shrinkwrap Lead

Lukas Fryc ( @Ifryc)
- Arquillian Graphene Lead, Arquillian Warp Lead
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Karel Piwko ( @karelpiwko )
Arquillian Drone Lead

Juraj Huska ( @j huska)
Arquillian Graphene, Arquillian Drone
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Jan Papousek ( @jan_papousek )
Arquillian Graphene, Arquillian Drone
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BACK-END TESTING

A well understood problem

JBoss_ Community
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JUNIT / TESTNG

e Easy to test self-contained logic
e Mocks allow us to extend unit
tests further

JBoss Community



BACK-END TESTING | 'REAL' TESTS

rrrrrrrrr
@Documented

@RunWith

@Deployment

JBoss Community



ENTER ARQUILLIAN

¢ Bring the container to the test
e Micro-deployments

DON'T MOCK ME!




EXAMPLE | GREETERTEST

H E ll e Basic Arquillian test

. X e Demonstrate @Inject
w R l ' ¢ |ntroduce Shrinkwrap
A B =
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GREETERTEST | THE BEAN

public class Greeter {

private PhraseBuilder phraseBuilder;

@Inject

public Greeter(PhraseBuilder phraseBuilder) {
this.phraseBuilder = phraseBuilder;

}

public void greet(PrintStream to, String name) {
to.println(createGreeting(name));
}

public String createGreeting(String name) {

}

return phraseBuilder.buildPhrase("hello", name);




GREETERTEST | INJECTION

public class PhraseBuilder {
private Map<String, String> templates;

public String buildPhrase(String id, Object... args) {
}

@PostConstruct

public void initialize() {
templates = new HashMap<String, String>();
templates.put("hello", "Hello, {O}!");

return MessageFormat.format(templates.get(id), args);




GREETERTEST | TEST

@RunWith(Arguillian.class)
public class GreeterTest {
@eployment
public static JavaArchive createDeployment() {
JavaArchive jar = ShrinkWrap.create(JavaArchive.class)
.addClasses(Greeter.class, PhraseBuilder.class)
.addAsManifestResource (EmptyAsset.INSTANCE, "beans.xml");

return jar;

¥

@lnject
Greeter greeter;

@Test
public void should create greeting() {

Assert.assertEquals("Hello, Earthling!™,
greeter.createGreeting ("Earthling”));




GREETERTEST | TEST

@RunWith (Arquillian.class)
public class GreeterTest {

@eployment
public static JavaArchive createDeployment() {
JavaArchive jar = ShrinkWrap.create(JavaArchive.class)
.addClasses(Greeter.class, PhraseBuilder.class)

.addAsManifestResource (EmptyAsset.INSTANCE, "beans.xml");
return jar;

}

@lnject
Greeter greeter;

@Test
public void should create greeting() {

Assert.assertEquals("Hello, Earthling!”,
greeter.createGreeting("Earthling"));




GREETERTEST | TEST

@unWith(Arquillian.class)
~ public class GreeterTest {

@eployment
public static JavaArchive createDeployment() {
JavaArchive jar = ShrinkWrap.create(JavaArchive.class)
.addClasses(Greeter.class, PhraseBuilder.class)

.addAsManifestResource (EmptyAsset.INSTANCE, "beans.xml");
return jar;

@Inject
Greeter greeter;

@Test

public void should create greeting() {
Assert.assertEquals("Hello, Earthling!'",
greeter.createGreeting("Earthling”));




GREETERTEST | TEST

@unWith(Arquillian.class)
public class GreeterTest {
@eployment
public static JavaArchive createDeployment() {

JavaArchive jar = ShrinkWrap.create(JavaArchive.class)
.addClasses(Greeter.class, PhraseBuilder.class)
.addAsManifestResource (EmptyAsset.INSTANCE, "beans.xml");

return jar;

@Inject
Greeter greeter;

@Test
public void should create greeting() {

Assert.assertEquals("Hello, Earthling!”,
greeter.createGreeting("Earthling”));




GREETERTEST | TEST

@unWith(Arquillian.class)
public class GreeterTest {
@eployment
public static JavaArchive createDeployment() {

JavaArchive jar = ShrinkWrap.create(JavaArchive.class)
.addClasses(Greeter.class, PhraseBuilder.class)
.addAsManifestResource (EmptyAsset.INSTANCE, "beans.xml");

return jar;

¥

@Inject
Greeter greeter;

@Test
public void should create greeting() {
Assert.assertEquals("Hello, Earthling!",
greeter.createGreeting("Earthling"));




THE MAGIC

POM Dependencies

e Arquillian

e JUnit| TestNG

e Deployment Container

Arquillian.xml
e Configuration of the test container




GREETERTEST | POM

<profile>
<id=arquillian-jbossas-managed</id>
<dependencies=>

<dependency>
<grouplId=org.jboss.as</groupld>
<artifactId=jboss-as-arquillian-container-managed</artifactId>
<version=7.1.1.Final</version>
<scope>test</scope>

</dependency=

<dependency=>
<groupId=org.jboss.arquillian.protocol</groupId=>
<artifactId=arquillian-protocol-servlet</artifactId>
<scope>test</scope>

</dependency=

</dependencies=>
</profile>







FRONT-END TESTING
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IDEAL: PYRAMID OF TEST COVERAGE

Ideal Software
Testing Pyramid

watirmelon.com

Session
Based
Testing

Automated
GUI Tests

Automated API Tests

Automated Integration Tests

Automated Component Tests

Automated Unit Tests




REALITY: ICE-CREAM CONE OF TEST
COVERAGE

Manual Tests

Automated
GUI Tests

Integration
Tests

Software Testing
lee-cream Cone

Anti-Pattern
watirmelon.com




HOWTO INCREASE AUTOMATED TEST
COVERAGE?

Unit tests of GUI code --lots of mocks!

Let's focus on real-tests
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SELENIUM

Selenium automates browsers. That's it.

WebDriver API:

e Unified API for all
browsers

e Headless tests via
HtmIUnit




SELENIUM | AP

WebDriver

Represents the web browser

Methods:

* .get()
¢ findElement(By)




SELENIUM | AP

WebElement

Represents an HTML element.

Methods:

o _click()

e sendKeys()

o getText()

¢ findElement(By)




WEBELEMENT LOOKUP

Selenium/WebDriver programmatic API:

WebElement username
= driver.findElement (By.id ("username"))

Alternative @FindBy annotation:

@FindBy(id="username")
WebElement username;

PageFactory.initElements(driver, this);




SELENIUM IDE - EASY!

e Easy to write/record tests
e Replay tests against all browsers




EXAMPLE | SELENIUM
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SELENIUM
IDE

Base URL | http://kitchensink-richfaces.rhcloud.com/

t low = o 1
= PE Pp= || = 0@ @
Table 5::ur{g|
Command Target Value
open / =
waitForPageT... 2000 2000
type id=reg:memberForm:name Brian Leathem
type id=reg:memberForm:email bleathem@test.ca :
type id=reg:memberForm:phone... 234234234235
| |click id=reg:register
pause 2000 -
verifyText id=reg:memberTable:0:mem... Brian Leathem ~
Command v
Target v | l Find
Value
Log | Reference | Ul-Element | Rollup | Info =+  Clear

[info] Executing:

lopen | /] |

[info] Executing:

|waitForPageToLoad | 2000 | 2000 |

[info] Executing:

|type | id=reg:memberForm:name | Brian Leathem |

[info] Executing:

|type | id=reg:memberForm:email | bleathem@test.ca |

|type | id=reg:memberForm :phoneNumber | 234234234235 |

[info] Executing:

|click | id=reg:register | |

[info] Executing:

|pause | 2000 | |

]
]
]
[info] Executing:
]
]
]

[info] Executing:

|verifyText | id=reg:memberTable:0:member_name | Brian Leathem |




SELENIUM EX. | THE TEST

public class SeleniumTest {
private WebDriver driver;
private String baseUrl;
private StringBuffer verificationErrors = new StringBufferi) ;

Before
public woid setUp() throws Exception {

}

driver = new FirefoxDriver();
baselrl = “http://kitchensink-richfaces.rhcloud. com'™;
driver manage() .timeouts() implicitlywait(30, TimeUnit.SECONDS);

@rest
public void testi) throws Exception {

}

driver getibaselrl + =/");
driver. findElement ( By.id (" req:mesberForm:name”™ ) ) .cleari) ;
driver. findElement ( By.id (" req: mesberForm:name” ) ) . sendkeys(“Brian Leathes™);
driver. findElement (By.id (" req:mesberFormesail™)) .cleari) ;
driver. findElement (By.id (" reg:mesberForm:email” ) ) . sendKeys( “bleathem@test. ca™);
driver. findElement ( By. id (" req: mesberF orm: phoneNusber® ) ) cclear() ;
driver. findELement(By.id (" reg: mesberForm: phonelusber™ ) ) sendKeys (=2 342342342357 ) ;
driver.findElement(By.id (" reg: register™)) .clicki);
Thread. sLeep( 2000) ;
try {

assertEquals(“Brian Leathes™, driver

.findElement (By .id( “req:mesberTable:0: member name®)) .getText());

b catch (Errore) {

verificationErrors.appendie . toStringi) ) ;

}

@A fter
public wolid tearDowni() throws Exception {

}

driver.quiti();
String verificationErrorString = verificationErrors . toStringi);
if (77 cequalsiverificationErrorString)) {

fail (verificationErrorString);

}




SELENIUM EX. | THE TEST

public class SeleniumTest {

private WebDriver driver;

private String baseUrl;

private StringBuffer verificationErrors = new StringBufferi) ;

~ @Before
public void setUp() throws Exception {

}

}

driver = new FirefoxDriver();
baseUrl = "http://kitchensink-richfaces. rhcloud.com/";
driver.manage().timeouts() .implicitlyWait (30, TimeUnit.SECONDS);

@rest
public void testi() throws Exception {

}

driver.getibaselrl + =/=);
driver. findElement ( By.id (" req:mesberForm:name”™ ) ) .cleari) ;
driver. findElement ( By.id (" req: mesberForm:name” ) ) . sendkeys(“Brian Leathes™);
driver. findElement (By.id (" req:mesberFormesail™)) .cleari) ;
driver. findElement (By.id (" req:mesberForm:esail”™ ) ) .sendKeys( “bleathemitest. ca™);
driver. findElement ( By.id ( " req: mesberF orm: phoneNusber™ ) ) .cleari) ;
driver. findElement (By.id (" req: mesberForm : phonelusber™ ) ) - sendKeysi =2 342342342357 ) ;
driver. findElement (By.id ("reg: register™)) .click();
Thread. sLespi 2008) ;
try {

assertEqualsi“Brian Leathes™, driver

.findElement (By .id( " reg:mesberTable:0: member name™)) .getText());

b catch (Errore) {

verificationErrors. appendie . toStringi) ) ;

}

@A fter
public wolid tearDowni() throws Exception {

}

driver.quiti);
String verificationErrorString = verificationErrors.toString() ;
if (17" equalsiverificationErrorString)) |

fail (verificationErrorString);

}
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public class SeleniumTest {
private WebDriver driver;

SELENIUM EX. | THE TEST

private StringBuffer verificationErrors = new StringBufferi) ;
Before
public wold setUpi) throws Exception {

driver = new FirefoxDriver();

hazalirl = “hrtn:S/kitehensink -ri chfaces _rhelood . eonsd = -

@Test
public void test() throws Exception {

}

R - ":- i :- = - : ‘ e .-;i h_" : =

driver.get(baseUrl + "/");
driver.findElement(By.id("reg:memberForm:name")).clear();
driver.findElement(By.id("reg:memberForm:name")) .sendKeys ("Brian Leathem");
driver.findElement(By.id("reg:memberForm:email")) .clear();
driver.findElement(By.id( "reg: memberForm:email")) .sendKeys("bleathem@test.ca");
driver.findElement(By. id("reg:memberForm:phoneNumber")).clear();
driver.findElement(By.id( "reg:memberForm:phoneNumber")) .sendKeys("234234234235");
driver.findElement(By.id("reg: register")).click();
Thread.sleep(2000);
try {

assertEquals("Brian Leathem", driver

.findElement (By.id("reg: memberTable:0:member name")).getText());

+ catch (Error e) {

verificationErrors.append(e.toString() ),

}

after
public void tearDown() throws Exception {
driver.quiti);
String verificationErrorString = verificationErrors . toStringi) ;
if (7" .equalsiverificationErrorString)) {
fail (werificat ionErrorstring);

et
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public class SeleniumTest {
private WebDriver driver;

SELENIUM EX. | THE TEST

private StringBuffer verificationErrors = new StringBufferi) ;

Before

public wold setUpi) throws Exception {
driver = new FirefoxDriver();
baselrl = “http://kitchensink-richfaces.rhcloud. com'™;
driver manage() . timeouts() implicitlywait(30, Timelnit. SECONDS):

)

@Test
public woid test() throws Exception {

driver.getibaselrl + =/7);
driver. findElement ( By.id (" req:mesberForm:name”™ ) ) .cleari) ;
driver. findElement ( By.id (" req: mesberForm:name” ) ) . sendkeys(“Brian Leathes™);
driver. findElement (By.id (" req:mesberFormesail™)) .cleari) ;
driver. findElement (By.id (" reg:mesberForm:email” ) ) . sendKeys( “bleathem@test. ca™);
driver. findElement ( By. id (" req: mesberF orm: phoneNusber® ) ) cclear() ;
driver. findElement (By.id (" req: mesberForm : phonelusber™ ) ) - sendKeysi =2 342342342357 ) ;
driver. findElement (By.id ("reg: register™)) .click();
Thread. sLeep( 2000 ;
try {

assertEquals(“Brian Leathes™, driver

-FindE Lement (By . 1d( " reg:mesberTable:B: member name™)) .getText() );

b catch (Errore) {

verificationErrors. appendie . toStringi) ) ;

@After
public void tearDown() throws Exception {
driver.quit();
String verificationErrorString = verificationErrors.toString();
if (!"".equals(verificationErrorString)) {
fail (verificationErrorString);

}

}







SELENIUM - PROBLEMS!

Not enough abstraction, High

— Maintenance pro
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AUTOMATING CLIENT-SIDE TESTING

Deploy the app, run the tests!

JBoss Community



CONTAINER LIFECYCLE

e Startup/shutdown the
container

e Create the testable archive

e Deploy the application

R

IKE HAS US COVERED!




rl!:i RichFaces

Start / Stop the Browser




ARQUILLIAN EXTENSIONS




ARQUILLIAN EXTENSIONS

Arquillian Drone
Brings the browser to the test




ARQUILLIAN EXTENSIONS

Arquillian Drone
Brings the browser to the test

Arquillian Graphene
Selenium integration and extension




ARQUILLIAN EXTENSIONS

Arquillian Drone
Brings the browser to the test

Arquillian Graphene
Selenium integration and extension

Arquillian Warp
Testing on both sides of the request




ARQUILLIAN DRONE

Manages the browser life-cycle




ARQUILLIAN DRONE

Integrates with:
e Selenium/Webdriver
e Arquillian Graphene

@rone
WebDriver browser

<extension qualifier="webdriver">
<property name="browserCapabilities">chrome</property>
</extension>




SEPARATION OF CONCERNS

Devs focus: Author tests

QA focus: Automate tests




Google e Simple Drone test
_____ e Demonstrate @Drone
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GOOGLE DRONE TEST | TEST

@RunwWith(Arguillian.class)
public class GoogleDroneTest {

@rone
WebDriver browser;

@Test
public void testOpeningHomePage() {
browser.get("http://www.google.com/");
List<WebElement> elements = browser.findElements(
By.xpath("//span[contains(text(), 'Google Search')1"));

Assert.assertTrue("Page not loaded", elements.size() = 0);




GOOGLE DRONE TEST | TEST

@RunWith(Argquillian.class)
public class GoogleDroneTest {

@rone
WebDriver browser;

@Test
public void testOpeningHomePage() {
browser.get("http://www.google.com/");
List<WebElement> elements = browser.findElements(
By.xpath("//span[contains(text(), 'Google Search')1"));

Assert.assertTrue("Page not loaded", elements.size() = 0);




GOOGLE DRONE TEST | TEST

@RunwWith(Arguillian.class)
public class GoogleDroneTest {

@rone
WebDriver browser;

@Test
public void testOpeningHomePage() {
browser.get("http://www.google.com/");
List<WebElement> elements = browser.findElements(
By.xpath("//span[contains(text(), 'Google Search')1"));

Assert.assertTrue("Page not loaded", elements.size() = 0);




GOOGLE DRONE TEST | TEST

@RunWith(Arguillian.class)
public class GoogleDroneTest {

@rone
WebDriver browser;

@Test
public void testOpeningHomePage() {
browser.get("http://www.google.com/");
List<WebElement> elements = browser.findElements(
By.xpath("//span[contains(text(), 'Google Search')]"));

Assert.assertTrue("Page not loaded", elements.size() > 0);







Selenium ARQUILLIAN-STYLE




GRAPHENE 1.0

GrapheneSelenium class
type-safe Selenium class for Selenium 1.x

@rone
GrapheneSelenium browser;




@rone

GrapheneSelenium browser;




GRAPHENE 2.0

/
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More Injection
More Abstractions
More Extensions




PAGE ABSTRACTIONS

( Encapsulate DOM elements
<HTMLi’ behind a custom API

<html>
<title>HTML </title>
ﬁhﬂdy?

This is HTML!
</body>

</html>




SELENIUM | PAGE OBJECTS

A class that encapsulates the
behaviour of a page

ij
I




SELENIUM | LOGINPAGE

public class LoginPage {
private final WebDriver driver;

public LoginPage(WebDriver driver) {
this.driver = driver,

}

public HomePage loginAs(String username, String password) {
driver. findElement (By.id( "username")) .sendKeys(username) ;
driver. findElement (By.id("passwd")) .sendKeys (password) ;
driver. findElement (By.id("login")) .submit() ;

return new HomePage(driver);




SELENIUM | PAGE INSTANTIATION

Selenium PageFactory class instantiates Page Obijects:

LoginPage loginPage =
PageFactory.initElements(driver, LoginPage.class);




GRAPHENE | PAGE INJECTION

Graphene test enrichment manages the PageFactory

@Page
LoginPage loginPage

@FindBy (id="username")
WebElement username;




GRAPHENE | PAGE FRAGMENTS

e Page Objects ++
e Encapsulate the behaviour of
a page fragment

@FindBy(css=".calendar")
g | CalendarFragment calendar;




ABSTRACTION FTW!

Single place to update WebDriver code
when the underlying DOM changes




WAITING...

Simplest case:

Thread.sleep(2000);

Selenium provides the WebDriverWait class

WebElement myDynamicElement = (new WebDriverWait(driver, 10))
.until (new ExpectedCondition<WebElement>(){
@verride
public WebElement apply(WebDriver d) {
return d.findElement (By.id("myDynamicElement")) ;

1)

More boiler plate!




Helper
waitGui()

waitAjax()

waitModel()

GRAPHENE WAIT HELPERS

Description

waits for a short time

eg. wait for client-side operations
waits for longer time

eg. wait for simple ajax request
waits for a long time

eg. wait for database requests

Timeout
1

2

5




WAIT HELPER USAGE

By id = By.id("button");
WebElement element = driver.findElement(id);

waitModel (element(id).isVisible));
Qéitﬁudel{element{element).nut{}.texttuntains{"blahblah"});

Qéitﬂudel{attribute{id, "value").valueContains("blahblah"));

Qéitﬁudel{attribute{element, "value").not() .valueEquals("blahblah"));




REQUEST GUARDS

Blocks the Selenium test execution until
a hetwork communication caused by a
given action ends

guardHttp(button).click();
plocks on HT TP

guardXhr(button).click();
blocks on XHR (Ajax)

JBoss Community



REQUEST GUARD

@RunWih(Arquillian.class)
public class TestClass {

@FindBy (id="http")
private WebElement httpButton;

@FindBy (id="xhr")
private WebElement xhrButton;

@Test

public void testSimple() {
guardHttp(httpButton).click();
guardXhr(xhrButton).click();




JAVASCRIPT INTERFACES

Execute JavaScript from your Java test

@JavaScript("javascriptObject")

@Dependency (sources = {"file.js"})

public interface Background {
void voidMethod(String color);
String someFunction();




EXAMPLE | JAVASCRIPT INTERFACE

Wl\

B, L b i e DT T

=== ¢ Manipulate the DOM
e Bi-directional
communication

Google

ddvorinig Frogea. Badeas Sotorm Privecy & Teera -Ooogle About Joogle Google com L




EXAMPLE | JAVASCRIPT INTERFACE

BackGround.java:

@JavaScript ("myBackground")

@ependency (sources = {"background.js"})
public 1nterface Background {

void setBackground(String color);
String getBackground() ;
}

background.js:

myBackground = {
setBackground : function (color) {
document.body.style.background = color;
¥

getBackground : function () {

}

return document.body.style.background;




EXAMPLE | JAVASCRIPT INTERFACE

@RunWith(Arquillian.class)
public class JavaScriptTest {

@rone
WebDriver browser;

@Test

public void testOpeningHomePage() throws Exception {
browser.get("http://www.google.com/");
Background background = JSInterfaceFactory.create(Background.class);

System.out.println(String. format(
"Background color is: %s", background.getBackground()));

background. setBackground( " red" ) ;
System.out.println(String. format(
"Background color 1is: %s", background.getBackground()));

Thread.sleep( (2000));

background. setBackground("");
System.out.println(String. format|(

"Background color is: %s", background.getBackground()));
Thread.sleep( (2000));







PAGE EXTENSIONS

Automatically include Javascript Interfaces in your tests

Simply:

¢ Implement an interface
e Register the extension

See the docs...
https://docs.jboss.org/author/display/ARQGRA2/Page+Extensions




REQUEST GUARDS | IMPL

@JavaScript(value = "Graphene.Page.RequestGuard")

@ependency (sources = "Graphene.Page.RequestGuard.js",
interfaces=XhrInterception.class)

public interface RequestGuard extends InstallableJavaScript {

/:IHI:
* @return the last request type
*/

RequestType getRequestDone();

/**
* Clears the request type cache and returns the last
* request type
* @return the last request type
*/
RequestType clearRequestDone();




INTERCEPTORS WITH GRAPHENE

Work is in progress to port the Graphene 1 interceptor API to
Graphene 2

e Code executed around each WebDiriver invocation
¢ Cross-cutting concerns

https://issues.jboss.org/browse/ARQGRA-79




¢ © | D localhost:8080/test/loginjsf 52| () =@ X

e Graphene Test
Login Screen e Demonstrate Page
Username: bleathem . Fra gm ents

Password:




LOGINSCREEN | DEPLOYMENT

public class Deployments {
public static final String WEBAPP SRC = "src/main/webapp";

public static WebArchive getLoginScreenDeployment() {
return ShrinkWrap.create(WebArchive.class, "login.war")
.addClasses(Credentials.class, User.class, LoginController.class)
.addAsWebResource(new File(WEBAPP SRC, "resources/bootstrap/css/bootstrap.css”),
"resources/bootstrap/css/bootstrap.css")
.addAsWebResource(new File(WEBAPP SRC, "login.xhtml"))
.addAsWebResource(new File (WEBAPP SRC, "home.xhtml"))
.addAsWebInfResource (EmptyAsset . INSTANCE, "beans.xml")
.addAsWebInfResource(
new StringAsset("<faces-config version=\"2.0\"/="),
"faces-config.xml");




LOGINSCREEN | GRAPHENETEST

mRurWithi Arquillian.class )
public class LoginScreenGrapheneTest {

dieployment (testable = false)

public static WebArchive createDeployment() {
return Deploysents.getloginScreenbeploy@ment!) ;

}

i@ rone
Weblriver browser;

@ArquillianResource
URL contextPath;

ioF indBy( 1d="1loginForm:usernam:")
private WebElement usernaselnput;

ioF indBy( 1d="1loginForm: password ™)
private WebElement passwordInput;

@F indBy( id="loginForm:login®™)
private WebElement LoginButton;

@rest

aRunAsCLient

public woid should Login successfully() throws Exception {
String page = contextPath + “login.jsf~;
browser .get(page) ;

usernameInput. sendkeys(“deso”) ;
passwordInput . sendkeys(“deso”);
LoginButton . clicki() ;

Assert. assertTruel“User should be logoged int!=,
browser. findE Lements (By .xpath "/ /li[containsitext (), “Welcome® §]7)).sizei) = 8);




LOGINSCREEN | GRAPHENETEST

@RunWith(Arquillian.class)
public class LoginScreenGrapheneTest {

dieployment (testable = false)
public static WebArchive createDeploysent()

return Deploysents.getloginScreenbeploysent!) ;
}

il rone
Weblriver browser;

@ArquillianResource
URL contextPath;

ioF indBy( 1d="1loginForm:usernam:")
private WebElement usernaselnput;

ioF indBy( id="1oginForm: password ™)
private WebElement passwordInput;

@F indBy( id="loginForm:login®™)
private WebElement LoginButton;

@rest
aRunAsCLient
public woid should Login successfully() throws Exception {

String page = contextPath + “Login.jsf~;
browser .getipage) ;

usernameInput. sendkeys (“deso”) ;
passwordInput. sendkeys (“deso”) ;
LoginButton . clicki() ;

Assert. assertTruel“User should be logoged int!=,
browse r. findE Lements (By .xpath (=7 /11 [containsi text (),

‘Welcome® )]%)) .sizel) = 8);




LOGINSCREEN | GRAPHENETEST

mRurWithi Arquillian.class )
public class LoginScreenGrapheneTest {

@eployment (testable = false)
public static WebArchive createDeployment() {

return Deployments.getlLoginScreenDeployment () ;

i rone
wWebDriver browser;

@ArquillianResource
URL contextPath;

ieF indBy{ id="1oginForm: username™ )
private WebElement usernameInput;

ioF indBy( 1d="1loginForm: password ™)
private WebElement passwordInput;

ioF indBy( 1d="loginForm: Login®)
private WebElement LoginButton;

@Test

ERunAsCLient

public void should login successfully() throws Exception {
String page = contextPath + “Login.jsf~;
browser .get(page) ;

usernameInput. sendieys( “demo ™) ;
passwordInput. sendkeys ( “deso™) ;
LoginButton . clicki);

Assert. assertTruel“User should be logoged int!=,
browse r. findE Lements (By .xpath =/ /li[containsitext (), “Welcome® §]7)).sizei) = 8);




LOGINSCREEN | GRAPHENETEST

mRurWithi Arquillian.class )
public class LoginScreenGrapheneTest {

dieployment (testable = false)
public static WebArchive createDeploysent()

return Deployments.getloginScreenDeploymenti) ;
}

@rone
WebDriver browser;

@ArquillianResource
URL contextPath;

@FindBy(1d="LloginForm:username")
private WebElement usernamelnput;

@FindBy(1d="loginForm: password")
private WebElement passwordInput;

@F1indBy(1d="1loginForm: Login")
private WebElement loginButton;

@Test
@RunAsCLient

public void should login successfully() throws Exception {
String page = contextPath + “Login.jsf~;
browser.get(page);

usernameInput. sendkeys( “deso ™) ;
passwordInput. sendkeys| “demo” ) ;
LoginButton . click();

Assert. assertTruel“User should be logoged int!=,
browse r. findE Lements (By .xpath =/ /li[containsitext (), “Welcome® §]7)).sizei) = 8);




LOGINSCREEN | GRAPHENETEST

mRurWithi Arquillian.class )
public class LoginScreenGrapheneTest {

dieployment (testable = false)
public static WebArchive createDeploysent()

return Deployments.getloginScreenDeploymenti) ;
}

i@l rone
wWebDriver browser;

@ArquillianResource
URL contextPath;

ioF indBy( 1d="1loginForm:usernam:")
private WebElement usernaselnput;

ioF indBy( 1d="1loginForm: password ™)
private WebElement passwordInput;

€F naBy( 1d="1oginForm: 1ogin’)
@lest
@RunAsClient
public void should login successfully() throws Exception {
String page = contextPath + "login.jsf";
browser.get (page) ;

usernamelnput.sendKeys("demo");
passwordInput.sendKeys("demo");
loginButton.click();

Assert.assertTrue("User should be logged in!",
browser.findElements (By.xpath("//li[contains(text(), 'Welcome')]")).size() > 0);




LOGINSCREEN | LOGINFRAGMENT

public class LoginFragment {

ioF indBy( 1d="1loginForm:usernam:")
private WebElement usernaselnput;

ioF indBy( 1d="1loginForm: password ™)
private WebElement passwordInput;

@F indBy( id="1oginForm:Login®)
private WebElement LoginButton;

public woid setUsername(Object usernase) {

}

public woid setPassword(Object password) {

}
public void click() {

}

usernameInput. sendkeys (username toString() );

passwordInput. sendkeys (password . toString() );

LoginButton . click();




LOGINSCREEN | LOGINFRAGMENT

public class LoginFragment {

@FindBy(1d="LloginForm:username")
private WebElement usernamelnput;

@FindBy(1d="loginForm: password")
private WebElement passwordInput;

@F1indBy(1d="1loginForm: Login")
private WebElement loginButton;

public void setUsername(0bject username) {
usernamelnput. sendkeys(username  toString() );

)

public woid setPassword(Object password) {
passwordInput. sendkeys(password . toString() ) ;
}

public wold clicki) {
LoginButton.click();
}

)




LOGINSCREEN | LOGINFRAGMENT

public class LoginFragment {

ioF indBy( 1d="1loginForm:usernam:")
private WebElement usernaselnput;

ioF indBy( 1d="1loginForm: password ™)
private WebElement passwordInput;

ieF indBy{ id="1oginForm: Login®)
private WebElement LoginButton;

public void setUsername(Object username) {
usernamelnput.sendKeys(username. toString() );
}

public void setPassword(Object password) {
passwordInput.sendKeys(password. toString() );
}

public void click() {
}

loginButton.click();




LOGINSCREEN | FRAGMENTTEST

mRurWithi Arquillian.class )
public class LoginScreenFragmentTest {

dieployment (testable = false)
public static WebArchive createDeploysent()

return Deploysents.getloginScreenbeploy@ment!) ;
}

i@ rone
Weblriver browser;

@ArquillianResource
URL contextPath;

&F indBy( id="1loginFors®)
LoginFragment LoginForm;

@rest

ERunAsCLient
public void should login successfully() {

String page = contextPath + “Login.jsf™;
browser .get(page);

Logi nFo . setUsername | “deso ™) ;
LoginFo . setPassword ( “deso ™) ;
LoginForm.click();

Assert. assertTruel“User should be logoged int!=,
browse r. findE Lements (By .xpath "/ i [contains) text (), "Welcome® )]")).sizel) = 8);




LOGINSCREEN | FRAGMENTTEST

mRurWithi Arquillian.class )
public class LoginScreenFragmentTest {

dieployment (testable = false)
public static WebArchive createDeploysent()

return Deploysents.getloginScreenbeploy@ment!) ;
}

i@ rone

Weblriver browser;

@ArquillianResource
URL contextPath;

@FindBy(id="1loginForm")
LoginFragment loginForm;

idTest

aRunAsCLient

public void should login successfullyl) {
String page = contextPath + “login.jsf~;
browser .get(page) ;

Logi nFo . setUsername | “deso ™) ;
LoginFo . setPassword ( “deso ™) ;
LoginForm.click();

Assert.assertTrue("User should be logged in!~=,
browse r. findE Lements (By .xpath "/ i [contains) text (), "Welcome® )]")).sizel) = @);




LOGINSCREEN | FRAGMENTTEST

mRurWithi Arquillian.class )
public class LoginScreenFragmentTest {

dieployment (testable = false)
public static WebArchive createDeploysent()

return Deployments.getloginScreenDeploymenti) ;
}

i@l rone
wWebDriver browser;

@ArquillianResource
URL contextPath;

ioF indBy( 1d="1loginFors"™)
LoginFragment LoginForm;

@lTest

@RunAsClient

public void should login successfully() {
String page = contextPath + "login.jsf";
browser.get (page) ;

loginForm.setUsername(“demo");
loginForm.setPassword("“demo");
loginForm.click();

Assert.assertTrue("User should be logged in!",
browser.findElements (By.xpath("//li[contains(text(), 'Welcome')]")).size() = 0);




ARQUILLIAN WARP

e Testing on both sides of the
request

e En-rich the client request with
a test to run on the server

e En-rich the server response
with results of the test
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JSFUNIT | THE OLD WAY

e HtmlUnit - no real browsers

e Assert state only at the end of
the JSF lifecycle

e JSF Only (No CDI, EJB etc.)

S g, ¥



WARP | THE NEW WAY

Advantages:
| e Selenium / any HTTP client
e Test the entire JSF lifecycle
e Test any injectable resource
o CDI
o EJB

o Any framework!




WARP | EXAMPLE

iWarpTast
P th{frquil Lian . class)
public class LoginScresnwarpTest |

eploynent

public static Webhrchive createDeplowrent|] |
wWehtirchive wehfrchive = Deployments . getlog inScreenDeplayment |1 ;
wehtrchi ve . delete| "WER- INF /Deans . xml"] ;
welstrchive, addbswebInTResou roe|new File |“sro/test/resour ces/baans ., anl"11;
return wWelirchive;

t

ilrone
wehillriver Drowser;

Barqui Tlianfesou roe
L contextPath;

EF Lty | 1g=""Login Farm" |
LoginF ragrent loginForm;

fTeat

iPunhs CLisnt

public vaid should login successtully() {
String page = contextPath + “login. jsf";
browser . get|page] ;

Warp. Tilter [new JsfRequestFilter 1] execute|nes Clienthction (] |
Elverr ide
public vaid action|) |
LoginFarm, setlse rame | “den” | ;
LoginFarm. setPas sword | “der” | ;
LoginFarm. click!] ;

1
. verify (new Checkllsernamel 1] ;

hesert . agsert True] "User should be logged in!",
brtwger, TindELements | By . spath| "/ 1i] contains {Text]], 'Weloome']1]"]1]
) .aizel] =@];

ﬂ.ﬂiﬂ gtatic class (hecklsername axtond s Sareerfcgertion {
EInject
Credentials credentials;

ifBeforePhase|Phase UPDATE MIDEL WAL UES)
public vaid beforelpdatefodelvalues|] {

Mggert assertMull|creden tials . getlse rmame|] ] ;
t

il ter Phase | Phase. UPDATE_MODEL. VAL UES)
pubrlic vaid afterUpdateModeValuees|] {

hggert assertBquals|“demo” , credentials.getlsermame|]];
}




WARP | EXAMPLE

@arpTest

@RunWith (Arquillian.class)

public class LoginScreenWarpTest {
laplayment

public static Webfrchive createDeplowment|] |

Wehtirchive wehirchive = Deployments . getlog inSeresnDeplayment |1 ;
welitrchive . delete] "WEB- INF /Deans . «ml"] ;
wehtirehi ve . addicWehInTResou roe|new File|"sro/test/recour oesheans . sl 11
return webtr chive;

}

ghrana
Weblriver Drowser;

iFrgui Llianfesou roe
RL cantextPath;

BF LndBy | 1d=""Login Farm" |
LoginF ragrent loginForm;

iTest

Punha C1isent

pubilic void should login successtullyl) {
String page = contextPath + "lagin. jsi";

warg. Tilter [new JsfRequestFilter 1] execute|new ClientAction (] {
Blverr ide
public vaid action|) |
LoginFarm. setlse rare| “dem"] ;
LaginFarm. setPas sword | “deng"] ;
LaginFarm. click|] :

T
. verity new Checkll sername| | ] ;

hecert . pasert Troe] "User should be logged in!",
birtwser, TindELements | By spath| "/ 1i] contains | text]], 'Weloome'1]"]1)
) .8ize{] =@];

F.II-L'I.'I: gtatic class Checklsername extend s Sararfscertion {
EInject
Credentials credentisls;

ifBeforePhase|Phase UPDATE _MIDEL. WAL UES)
public void beforelpdatefodelvalues|] |

hggert assertMull|creden tials. getlse rmame|] ] ;
}

il ter Phace|Phase. UPDATE MODEL WAL UES)

public vaid afterUpdateiode values|] |
fssert assertEquals|“demo” , credentials.getisermame));

t




WARP | EXAMPLE

ivarpTest
P th{frquil Lian . class)
public class LoginScresnwarpTest |

@eployment

public static WebArchive createDeployment() {
WebArchive webArchive = Deployments.getLoginScreenDeployment () ;
webArchive.delete("WEB-INF/beans.xml");
webArchive.addAsWebInfResource(new File("src/test/resources/beans.xml"))
return webArchive;

EDrons
Weblriver browser;

iFrgui Llianfesou roe
RL cantextPath;

BF LndBy | 1d=""Login Farm" |
LaginF ragrent loginForm;

@Tagy

Punha C1isent

pubilic void should login successtullyl) {
String page = contextPath + "lagin. jsi";
browser . get|page] ;

Warp. Tilter [new JafRequestFilter [1] execute|new ClientAction (] |
Blverr ide
public vaid action|) |
LoginFarm. setlse rare| “dem"] ;
LaginFarm. setPas sword | “deng"] ;
LoginFarm. click|];

1
Hoverify (new Checkl sername|] ] ;

hsgert agsert True| "User should be logged in!",
brewser, TindELements | By . xpath{ "/ 1] contains| text{], ‘Weloome']]"]]
gize{] = @];
}

public static class Checkllsername extends Serverfssertion |
idlnject
Cregentials cregentials;

ifBeforePhase|Phase UPDATE _MIDEL. WAL UES)
pubrlic void beforelpdatefodelvalues|] |

Mggert assertMull|creden tials . getlse mame|] ] ;
}

i ter Phase|Phase, UPDATE_MODEL WALUES)
public void afterUpdateMode IValues|] {

fsgert assert Bquals|“demo”, credentials.getlsername]]);
}




WARP | EXAMPLE

iWarpTast
P th{frquil Lian . class)
public class LoginScresnwarpTest |

iDeplayrent
public static Webirchive createDeplowment|] |

Webirchive webdrchive = Deployments .getlog inScresnDe playrent {1 ;
wehfirchi ve. delete "WEB- IMF/beans . xml") ;

wehirchi ve, addisiebInTResou roenew File|“sroftestyresour ces/beans, anl"1]1;
return wWelbr chive;

@rone
WebDriver browser;

@ArquillianResource
URL contextPath;

@FindBy(id="1loginForm")
LoginFragment loginForm;

iPunhs CLisnt

public vaid should login successtully() {
String page = contextPath + “login. jsf";
browsar , gat|page) ;

Warp. Tilter (ne JafRequestFilter | 1] execute|ns Clienthction (] {
ilverr ide
public woid action{] {
LoginForm. setlse rname| “dama "] ;
loginForm. setPas sward| “dama "] ;
LloginForm. click{];

1
Hoverify (new Checkl sername|] ] ;

Asgert assertTrue| “User should be Llogged in!",
browser. TindEl ements | By xpath{ "/ /11] contains| text|], 'Weloome']1]"1]
) .Sizel] = @1;

[!.l]-lil! gtatic class (hecklsername extond s Sareerfccertion |
EInject
Credentials credentials;

ifBeforePhase|Phase UPDATE MIDEL WAL UES)
public vaid beforelpdatefodelvalues|] {

Mggert assertMull|creden tials . getlse rmame|] ] ;
}

il ter Phase|Phase. UPDATE _MODEL WALUES)
pubrlic void afterUpdatetpdelvalues|] {

hggert assertBquals|“demo” , credentials.getlsermame|]];
}
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iWarpTast
FRunwi thArquil 1ian. classg]
public class Lﬂg'I'I'SI'.r'&Efﬁ'ﬂ:'Ir‘ﬂT-EH. i

WARP | EXAMPLE

Weltirchive hH:Iﬁ.r'I:l'liU'E Deplayments . Q'E'[Lﬂgil'ﬁimﬂlﬂﬁﬂ'ﬁ'l'[ l;
wsfulirrhi we dAalaral "WER. THF fwane sl '

@lTest

@RunAsClient

public void should login successfully() {
String page = contextPath + "login.jsf";
browser.get(page);

Warp.filter(new JsfRequestFilter()).execute(new ClientAction() {
@verride
public void action() {
loginForm.setUsername("demo");
loginForm.setPassword("demo");
loginForm.click() ;

}

1) .verify(new CheckUsername());

Assert.assertTrue("User should be logged in!",
browser. findElements(By.xpath("//li[contains(text(), 'Welcome')]"))

.51ze() > 0);

public E.'Ea'[il: class Checklsername axtend s Serverbfsgertion {
iflnjec
-I:r'&dEilLl.-:'I'ls credentials; J
iBelar ePhase|Phase  UPDATE MODEL VAL UES) BOSS -
. x = iy v 1 pubtlic waid beforslpdateMbdelyalues|] | | : ‘
w1 i ki -y el _ Assert assertMull|credentials getisermame|] ) ; g s
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iWarpTast
FRunwi thArquil 1ian. classg]
public class Lﬂg'I'I'SI'.r'&Efﬁ'ﬂ:'Ir‘ﬂT-EH. i

by
publlic 5.'[-3'[1E Tl e Er'ﬁa'[dﬁ]lﬂ!.h'ﬂ'l'[ 1
Wehirchive webdr chive = Deplay rems. getlog inscresnDeployrent |1 ;
wehfirchive dalate| "WEB- IMF /beans  «ml") ;
weltirchive  addiswWebInTResou r'E-E:rre-.-.' File{"sro/test/ resour ces,heans . xml”]] ;
raturn webir chive;
1

flrana
Weliliriver browser;

irgui Ll ianPasou roa
WL contextPath;

SF indBy{ 1d=""1ogin Farm’" ]
LoginF ragrent login Farm;

public static class CheckUsername extends ServerAssertion {
@Inject
Credentials credentials;

@BeforePhase(Phase.UPDATE MODEL VALUES)

public void beforeUpdateModelValues () {
Assert.assertNull(credentials.getUsername());

}

@AfterPhase(Phase.UPDATE MODEL VALUES)

public void afterUpdateModelValues() {
Assert.assertEquals("demo", credentials.getUsername());

}
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REDUCING TEST DEVELOPMENT
TURNAROUND

Best practices




REDUCING TEST DEVELOPMENT
TURNAROUND

Use a Remote Container

Best practices




REDUCING TEST DEVELOPMENT
TURNAROUND

Use a Remote Container
Re-usable Browser Session

Best practices




REDUCING TEST DEVELOPMENT
TURNAROUND

Use a Remote Container

Re-usable Browser Session

Use Shrinkwrap micro-deployments
e Share deployments across tests

Best practices




REDUCING TEST DEVELOPMENT
TURNAROUND

Use a Remote Container

Re-usable Browser Session

Use Shrinkwrap micro-deployments
e Share deployments across tests
Arquillian jRebel extension

Best practices




THE END?




THE END?

THE BEGINNING - OF JSF TESTING ADVENTURE WITH
ARQUILLIAN AND SELENIUM!
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ADDITIONAL RESOURCES

e Arquillian Getting Started guides
http://arquillian.org/guides/getting_started/

e Arquillian Extensions:

e Drone docs
https://docs.jposs.org/author/display/ARQ/Drone

e Graphene 2 docs
https://docs.jboss.org/author/display/ARQGRA2/Getting+Started

e \Warp docs

https://docs.jboss.org/author/display/ARQ/Warp

e Sample Code
https://github.com/bleathem/TestingJSF
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