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About the Tutorial

Selenium is an open-source tool that is used for test automation. It is licensed
under Apache License 2.0. Selenium is a suite of tools that helps in automating
only web applications.

This tutorial will give you an in-depth understanding of Selenium and its related
tools and their usage.

Audience

This tutorial is designed for software testing professionals who would like to
learn the basics of Selenium through practical examples. The tutorial contains
enough ingredients to get you started with Selenium from where you can take
yourself to higher levels of expertise.

Prerequisites

Before proceeding with this tutorial, you should have a basic understanding of
Java or any other object-oriented programming language. In addition, you
should be well-versed with the fundamentals of testing concepts.

Copyright & Disclaimer

© Copyright 2014 by Tutorials Point (I) Pvt. Ltd.
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We strive to update the contents of our website and tutorials as timely and as precisely
as possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I)
Pvt. Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of
our website or its contents including this tutorial. If you discover any errors on our
website or in this tutorial, please notify us at contact@tutorialspoint.com
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1. OVERVIEW

Introduction

Selenium is an open-source and a portable automated software testing tool for
testing web applications. It has capabilities to operate across different browsers
and operating systems. Selenium is not just a single tool but a set of tools that
helps testers to automate web-based applications more efficiently.

Let us now understand each one of the tools available in the Selenium suite and
their usage.

Tool Description

Selenium IDE Selenium Integrated Development Environment
(IDE) is a Firefox plugin that lets testers to record
their actions as they follow the workflow that they
need to test.

Selenium RC Selenium Remote Control (RC) was the flagship
testing framework that allowed more than simple
browser actions and linear execution. It makes
use of the full power of programming languages
such as Java, C#, PHP, Python, Ruby, and PERL to
create more complex tests.

Selenium WebDriver Selenium WebDriver is the successor to Selenium
RC which sends commands directly to the browser
and retrieves results.

Selenium Grid Selenium Grid is a tool used to run parallel tests
across different machines and different browsers
simultaneously which results in minimized
execution time.

) tutorialspoint
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Advantages of Selenium

QTP and Selenium are the most used tools in the market for software
automation testing. Hence it makes sense to compare the pros of Selenium over
QTP.

Selenium QTP

Selenium is an open-source tool. QTP is a commercial tool and there is a cost
involved in each one of the licenses.

Can be extended for various Limited add-ons and needs add-ons for
technologies that expose DOM. each one of the technologies.

Has capabilities to execute Can run tests in specific versions of Firefox,
scripts across different IE, and Chrome.

browsers.

Can execute scripts on various Works only with Windows.
operating systems.

Supports mobile devices. Supports mobile devices with the help of
third-party tools.

Executes tests within the Needs Focus during script execution, as the
browser, so focus is NOT tool acts on the browser (mimics user
required while script execution is actions).

in progress.

Can execute tests in parallel QTP cannot execute tests in parallel,

with the use of Selenium Grids. however integrating QTP with QC allows
testers to execute in parallel. QC is also a
commercial tool.

A tutorialspoint
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Disadvantages of Selenium

Selenium

Let us now discuss the pitfalls of Selenium over QTP.

Selenium

Supports only web-based
applications.

No feature such as Object
Repository/Recovery Scenario

No IDE, so the script development
won't be as fast as QTP.

Cannot access controls within the

browser.

No default test report generation.

For parameterization, users has to

rely on the programming language.

A tutorialspoint
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QTP

Can test both web and desktop
applications.

QTP has built-in object repositories and
recovery scenarios.

More intuitive IDE; automation can be
achieved faster.

Can access controls within the browser
such as favorites bar, backward, and
forward buttons.

Default test result generation within the
tool.

Parameterization is built-in and easy to
implement.



2. SELENIUM - IDE

Selenium—=IDE

The Selenium-IDE (Integrated Development Environment) is an easy-to-use
Firefox plug-in to develop Selenium test cases. It provides a Graphical User
Interface for recording user actions using Firefox which is used to learn and use
Selenium, but it can only be used with Firefox browser as other browsers are not
supported.

However, the recorded scripts can be converted into various programming
languages supported by Selenium and the scripts can be executed on other
browsers as well.

The following table lists the sections that we are going to cover in this chapter. .

Title Description

Download Selenium  This section deals with how to download and configure
IDE Selenium IDE.

Selenium IDE This section deals with the features available in
Features Selenium IDE.

Creating Selenium This section deals with how to create IDE tests using
IDE Tests recording feature.

Selenium IDE Script This section deals with debugging the Selenium IDE
Debugging script.

Inserting This section describes how to insert verification points in
Verification Points Selenium IDE.

) tutorialspoint
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Selenium Pattern This section deals with how to work with regular
Matching expressions using IDE.

Selenium User The Java script that allows users to customize or add
Extensions new functionality.

Different Browser This section deals with how to execute Selenium IDE
Execution scripts on different browsers.

Download Selenium IDE

Step 1 : Launch Firefox and navigate to the following URL -
http://seleniumhqg.org/download/.

Under the Selenium IDE section, click on the link that shows the current version
number as shown below.

&y - edit this page search selenium: _ Go
Se‘ SeleniumHQ SRS
Browser Automation Projects EDITOIGETM Documentation Support About
, Downloads
Selenium Downloads
Below is where you can find the latest releases of all the Selenium components. You can also find a
Latest Releases list of previous releases, source code, and additional information for Maven users (Maven is a popular

: Java build tool).
Previous Releases

Source Code Selenium IDE

Selenium IDE is a Firefox plugin which records and plays back user interactions with the browser. Use
this to either create simple scripts or assist in exploratory testing. It can also export Remote Control
or WebDriver scripts, though they tend to be somewhat brittle and should be overhauled into some

. " SRy ; % ;

Donate to Selenium sort of Page Object-y structure for any kind of resiliency

vith PayPal Download latest released versign 2.5.0 reldased on 01/Jan/2014 or view the Release Notes and then

install some plugins.
Donate

= vese i [ ]

Maven Information

Download version under development unreleased (currently disabled)

Step 2 : Firefox add-ons notifier pops up with allow and disallow options. User
has to allow the installation.

.;/@ Downloads \\_ -

€ & @ docsseleniumhg.org/ download

2 N * Firefox prevented this site (docs.seleniumhg.org) from
asking you to install software on your computer.

/| tutorialspoint
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Step 3 : The add-ons installer warns the user about untrusted add-ons. Click
'Install Now'.

Software Installation
I Install add-ons only from authors whom you trust.
N

Malicious software can damage your computer or violate your privacy.

You have asked to install the following 5 items:

>

* Selenium IDE: Ruby Formatters (Author not verified)
http://release.seleniumhg.org/selenium-ide/2.5.0/selenium-ide-2.5.0.xpi

m

* Selenium IDE (Author not verified)
http://release.seleniumhq.org/selenium-ide/2.5.0/selenium-ide-2.5.0.xpi i

* Selenium IDE: Python Formatters (4Author not verified)

http://release.seleniumhq.org/selenium-ide/2.5.0/selenium-ide-2.5.0.xpi

Step 4 : The Selenium IDE can now be accessed by navigating to Tools >>
Selenium IDE.

File Edit View History Mmarksm Help

/, @ Mozilla Firefox Start Page Downloads ~ Ctrl+J
e Add-ons Ctrl+Shift+A

Set Up Sync...

irefox | Search or enter addres

m
W

|8 Most Visited { | Getting Started | | Web Developer » | NewT4
Page Info

Options

& SeleniumIDE Ctrl«Alt=S

Step 5 : The Selenium IDE can also be accessed directly from the quick access
menu bar as shown below.

BN R 557

wB ¥ f #
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Features of Selenium IDE

The following image shows the features of Selenium IDE with the help of a
simple tooltip.

@ Selenium IDE2.5.0 [E=0ESE

Main Menu ile Edit Actions Options Help
—t Base URL
TOOI Bal' @".’ Record
Untitled
Command Target Value
Test Suite g !
Pane =T Test Script
I Pane
: Command v
[ ] Target v Select Find
Runs: 0 Value
i Al
I Log ‘ Reference' Ul-Element | Rollup l Infor Clear
=¥ Log Pane

The features of the record tool bar are explained below.

Control Control Name Description
m speed Control This helps in controlling the speed of the test case
runs.
p= Run All Executes the entire test suite that contains multiple
’ test cases.
'pn> Run Executes the currently selected test.
= Allows user to pause or resume the script
il
g iy Panse/Resume execution. Enabled only during the execution.
Ste Helps user to debug the test by executing only one
P step of a test case at a time.
Allows user to execute the test case in a browser
Test Runner Mode loaded with the Selenium-Core. It is an obsolete

functionality that is likely to be deprecated.
This feature allows repetitive sequences of
Apply Rollup Rules Selenium commands to be grouped into a single
action.

This feature helps user to Records the user’s
browser actions]

'@ | Record

A tutorialspoint
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Creating Selenium IDE Tests

The following steps are involved in creating Selenium tests using IDE:
e Recording and adding commands in a test
e Saving the recorded test
e Saving the test suite

e Executing the recorded test

Recording and Adding Commands in a Test

We will use www.ncalculators.com to demonstrate the features of Selenium.

Step 1: Launch the Firefox browser and navigate to the website -
http://www.ncalculators.com/

Step 2 : Open Selenium IDE from the Tools menu and press the record button
that is on the top-right corner.

@ Selenium IDE25.0 =R ECH =

File Edit Actions Options Help
Base URL http://www.calculator.net/ -

535: Slow DE D" | (\ @

Test Case | Table E“Sourceil

Untitled
Command Target Value

Command v

L ] Target v Select Find
Runs: 0

Failures: 0

Value

‘ Log-l Reference VI'UI-EIement'lv Rollup"‘ Infor Clear

A tutorialspoint
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Step 3 : Navigate to "Math Calculator" >> "Percent Calculator >> enter "10" as

numberl and 50 as number2 and click "calculate".

. Pescent Caloulator
L N

5 Most Vaned

CONdptornet o

Gettng Started Sogqestes Saes Web Sice GCollery New Tab

Calculator.net

Valh Cakomints ) R

P Hnancial Calculators

P Weigh Loss Catculasars

N the trird walue
¥ Math Calculators

? Sciantc Catouatar
> Fracron Canutaior
» Purcont Cakculmior
> Time Caloulsle

> Trangle Caloutatar

» Voume Caloutstor

Percent Calculator

Flagse 1l any tao belds in the tollowing peroentage calcudaior and Gick he "Caloutale” buton to gat

Calculate ®

Step 4 : User can then insert a checkpoint by right clicking on the webelement
and select "Show all available commands" >> select "assert text css=b 5"

| R e e ey

¥ Fout e .
8

wodee ret

B Mttt | Gmeg aran | Seggeted S | ek Sl | T

Calculator.net

Parcent Calculator

O el Cmitates

R R At

® Mot abidwies .
Result
-
[T — <
[
Seenm e P
P

g bea gt b
et

bl S S R

wi B e
PO —
e Fige oo
Ry ——
¥ et Dme ot Voetiy

B i e L T e Y T P AL WP S T

—r

a0 & Ay -

R I

Home Loan
Calculator
Whastacaw tom

I, Compe B Fend
Mores Loen, Apgeseat e st
M

- (preast (doAee: beiioe! s | Me I BScoete Bl

L L

e Tobe -w«,l.llmww-. Mt s Consams Turod Canste

aDias or w1113

e Bt s

wt Tot ek 3
oo Tt ) U0l LLD i zhbonne | N Brocam Catc b Foer v Catd sbad

At et b

el we urye b s

Toe coip b
l Ao &0 doalithe {rwvens

[N S PR

P T P R S SIS

P e )

T e Ca et

Vol rona )

T | ATTRD et Homw | Mt | Bnsent C bk Pusees Cobcsbom
el - e co b

tutorialspoint

SIMPLYEASYLEARNINE

1]



Selenium

Step 5: The recorded script is generated and the script is displayed as shown

below.
@ Selenium IDE 250 * =R [EoR <"
File Edit Actions Options Help
BaseVURL h:t"tp://www.calcula'tor.netf -
Sast Slow DE l)"" [ o .
Test Case Table | Source
Untitled *
Command Target Value
Bpen /
clickAndWait xpath:(//a[contains(textO,'MatH')])[Z]
clickAndWait link=Percent Calculator
type id=cparl 10
‘ type id=cpar2 50
clickAndWait css=input[type="image"]
assertText css=b 5
| N J

Saving the Recorded Test

Step 1 : Save the Test Case by navigating to "File" >> "Save Test" and save the
file in the location of your choice. The file is saved as .HTML as default.

The test can also be saved with an extension htm, shtml, and xhtml.

1]

SIMPLYEASYLEARNINE

@ Selenium IDE 250 * =R [EoR <"
File Edit Actions Options Help
BaseVURL h&p://www.calculaior.net/- v
555!: Slow DE p= ' @ .
Test Case Table | Source
Untitled *
Command Target Value
Bpen / }
clickAndWait xpath=(//a[contains(text(),'Math')])[2]
clickAndWait link=Percent Calculator
type id=cparl 10
‘ type id=cpar2 50
clickAndWait css=input[type="image"]
assertText css=b 5
I\« J
4
10
tutorialspoint
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Saving the Test Suite

A test suite is a collection of tests that can be executed as a single entity.

Step 1: Create a test suite by navigating to "File" >> "New Test Suite" as
shown below.

@ Selenium IDE 250 ol ==
Edit Actions Options Help
New Test Case Ctrl+N v
Open... Ctrl+0 ‘ @ @
Save Test Case Ctrl+S WMI
Save Test Case As...
Export Test Case As... > Command Target Value
Recent Test Cases »
Add Test Case... Ctrl+D
Properties...
4( New Test Suite ;
Open Test Suite...
Save Test Suite
Save Test Suite As...
Export Test Suite As... L
Recent Test Suites 4
Close (X) Ctrl+W
Command v
g Target v Select Find
Runs: 0 Value
Failures: 0
, Log i Reference | UI-Element l Rollup ’ Infor Clear

Step 2 : The tests can be recorded one by one by choosing the option "New Test
Case" from the "File" Menu.

Step 3 : The individual tests are saved with a name along with saving a "Test
Suite".

11
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Executing the Recorded Test

The recorded scripts can then be executed either by clicking "Play entire suite"
or "Play current test" button in the toolbar.

& math_calculator.html - Selenium IDE 2.5.0 E
File Edit Actions Options Help
Base URL http://www.calculator.net/ -
| 53151: Slbw DE Du | O 0
fTest Case Table | source |
math_calculator
Command Target Value
math_calculator_1 -
©open /
= clickAndWait //div[@id="menu')/div[3]/a/img
clickAndWait link=Percent Calculator
type id=cparl 10
type id=cpar2 50
TWO‘ rm clickAndWait css=input[type="image"]
1747874 r%f assertText css=h 5
Sudle
Command v
|| Terget v| | selea Find
Runs: 0 Value
Failures: 0
l Log ‘ Reference | UI-Element l Rollup ‘

Infor Clear

Step 1: The Run status can be seen in the status pane that displays the
number of tests passed and failed.

Step 2 : Once a step is executed, the user can see the result in the "Log" Pane.

Step 3 : After executing each step, the background of the test step turns
"Green" if passed and "Red" if failed as shown below.
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@ math_calculator_1.html - Selenium IDE 2.5.0 23]

File Edit Actions Options Help

4

Base URL http://www.calculator.net/

5ast Slow DE D" | @
Test Case Table Source]

;math_calculator \
it calatator T Command Target Value
pen / N
clickAndWait xpath={//a[contains(text(),'Math')])[2]
clickAndWait link=Log Calculator
type name=yv 100
click xpath=(//input[@name="base'])[2]
clickAndWait css=input[type="image"]
|| NgssertText — B -/
_—
[: ~~" Highlighted in'Green' if Passed or
K_\ in 'RED' if Failed
i e —— ——
]
TN
( Run Status /)
I \1 = Command A -
D Target - Select Find
Runs: 2 Value
ga—ilures 0 » T ¥ ceeeors rideserhsideserisrdasorri Wl
I Log ‘ Referencel UI-EIementl Rollup ‘ Infor Clear

'Bﬁ' To] Executing: Jopen 1/ 11 \ Xz
[info] Executing: |clickAndWait | //div[@id='menu']/div[3]/a/img | |

[info] Executing: |clickAndWait | link=Percent Calculator | | |

-~ —

[info] Executing: |type | id=cparl | 10 | jﬁ\_/’ ‘
[info] Executing: |type | id=cpar2 | 50 | Logofthethe =
[info] Executing: |clickAndWait | css=input[type="image"] | | | Execution '

[info] Executing: |assertText | css=b | 5 | i = _,/"'

info] Changed testcase
L Tind SCLT

Script Debugging

Debugging is the process of finding and fixing errors in the test script. It is a
common step in any script development. To make the process more robust, we
can use a plugin "Power Debugger" for Selenium IDE.

Step 1: To install Power Debugger for Selenium IDE, navigate to
https://addons.mozilla.org/en-US/firefox/addon/power-debugger-selenium-ide/
and click "Add to Firefox" as shown below.

13
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@ Powr Demagoer (Selenvern 0. 4
w rreoede o

B Moz il | Gatteg ared | Sugpetedfdns | WebSceTuley | Nea Tab

scripas

& Latrrmions » Puwer Détaigger Chelrnias

 ADD-ONS

e

Power Debugger (Selenium IDE)
|¢ by Saeir Ra

A plugin for Seleninm-1DE 10 improve deb w and tr

il

dries w0 iy ST p— ’ mozilla'

»

Gy

isswes with

Step 2 : Now launch 'Selenium IDE' and you will notice a new icon, "Pause on

Fail" on the recording toolbar as shown below. Click it to turn it ON. Upon
clicking again, it would be turned "OFF".

@ Selenium IDE 25.0

File Edit Actions Options Help
Base URL http:})www.cafcuiafor.nét/ v
St S|0 (‘@’ ; E D_ | (o ‘
Test Case Table | Source
p— |Pauseonfail
ntitled et et |
Command Target Value
‘
I
|
[;
|
g
Command ) v
Target -/ [ selea Find
Runs: 0 Value
Failures: 0

] Log I Reference | UI-Element-I RollupA‘

Infor Clear I

tutorialspoint

SIMPLYEASYLEARNINE

14



Selenium

Step 3 : Users can turn "pause on fail" on or off any time even when the test is
running.

Step 4 : Once the test case pauses due to a failed step, you can use the
resume/step buttons to continue the test execution. The execution will NOT be
paused if the failure is on the last command of any test case.

Step 5: We can also use breakpoints to understand what exactly happens
during the step. To insert a breakpoint on a particular step, "Right Click" and
select "Toggle Breakpoint" from the context-sensitive menu.

@ math_calculator.html - Selenium IDE 2.5.0 =
File Edit Actions Options Help

Base URL http://www.calculator.net/ v
= B PEP= D@ @ |
Test Case Table Im

math_calculator
Command Target Value
open /
clickAndWait J/div[@id="menu']/div...
clickAndWait link=Percent Calculator
type id=cparl 10
‘ ;(type id=cnar? 50
|| clickAndWait Cut Ctrl+X
assertText Copy Ctrl+C
Paste Ctri+V
Delete Del
: Insert New Command
Insert New Comment

Clear__é_ll

Command type

I | Teget  id=cpar

Toggle Breakpoint

Runs: 0 o
g Valie % Execute this command X
Failures: 0
I Log ‘ Referencel UI-Elementl Rollup ] Infor Clear

15
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Step 6 : Upon inserting the breakpoint, the particular step is displayed with a
pause icon as shown below.

@ math_calculator.html - Selenium IDE 2.5.0 == =)
File Edit Actions Options Help
Base URL http://www.calculator.net/ v
= M PEP=D | O @ |
Test Case Table | Source]
ath.calcuiator Command Target Value
Eopen /
clickAndWait //div[@id="menu'])/div...
clickAndWait link=Percent Calculator
type id=cparl 10
; G type ) id=cpar2 50
: clickAndWait css=input[type="imag...
| |assertText css=h 5
E
[
E
<
Command open v
T | | Torget v | Select | | Find |
Runs: 0 Value
Failures: 0

l Log ’ Reference I UI-EIementI Rollup‘

open(url)

Arguments:
® url - the URL to open; may be relative or absolute
Opens an URL m the test frame. Thig accepts both relative and absolute URLsz. The "oRen" command waits for the

[am] > |

K

Step 7 : When we execute the script, the script execution is paused where the
breakpoint is inserted. This will help the user to evaluate the value/presence of
an element when the execution is in progress.

16
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Herem | Mafs Camaraters f Parsare Catcabe & math_cokcunontmi - Seenum 10€ 250 ==
i »
Percent Calculator e i Action . Dpteane . Melp
Bave URL  hitge! ~avnem colovdator.nes ™
Flease NI any tan Nedda n the fokowing percentage calculator ang cick the "Caloy it Slow =
e third vitkue 5—_ MPEP=-DS O @
/ —_——— - Test Case Tabile . Source
10 e = Colculate ®
rmath_colodator
. Command Targes Value
Didn't Enter chAndNat /i @id= T V V3 img
N mathemascs e ceon of 100 115 often Gan o
Ry ETgTT theValue B0 0 st ts 0.55 or 26/1 chckAndWar ink=Percemt Caicuimnn
2 Wre, a8 il1d value. Exsmgies ype Wecparl 10
S parcent of 30 ditype S=cpal »
?percent o€ 30 =1 5 chetAetNat cxesingnaitype=Timage]
Sporcentof?7=114 .
sssertTet cse=b 5
Script Execudiow iy
Pawged
- e { open -
I | o seect Foa
Fure: 0 Value
Fuhpey 0
log  Refesence | Ul-Liement | Robup Info~ Clear
(info] Executing: fopen | /
[nfo] Exeasting: idckandWae | //dni@d='menu lidvi3lafmg | |
[info] Exaauting: IdickAndWan | ink=Percent Calouiator

Inserting Verification Points

The test cases that we develop also need to check the properties of a web page.
It requires assert and verify commands. There are two ways to insert verification

points into the script.

To insert a verification point in recording mode, "Right click" on the element and
choose "Show all Available Commands" as shown below.

tutorialspoint
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Open Link in New Tab
Open Link in New Window
Open Link in New Private Window
Bookmark This Link
Save Link As...
Copy Link Location
§  Save Link with DownThemAll! open/iath=calculatorhtml
§ start saving Link with dTa OneClick! assertTitle Math Calculators
Search Google for "Math" asseiVaiue
assertText link=Math Math
Inspect Element (Q) :
assertTable //table[2].0.0 Home / Math Calculators Math Calculators  Put this m...
o s <
"I Inspect Element with Firebug assertElementPresent link=Math
open /math-calculator.html verifyTitle Math Calculators
assertTitle Math Calculators verifyValue
verifyValue verifyText link=Math Math
r = . - verifyTable //table[2].0.0 Home / Math Calculators Math Calculators  Put this ma...
' Show All Available Commands ¥ verifyElementPresent link=Math

N

waitForTitle Math Calculators

waitForValue

waitForText link=Math Math

waitForTable //table[2].0.0 Home / Math Calculators Math Calculators  Put this ...

waitForElementPresent link=Math

storeTitle Math Calculators

storeValue

storeText link=Math Math

storeTable //table[2].0.0 Home / Math Calculators Math Calculators  Put this ma...

storeElementPresent link=Math

We can also insert a command by performing a "Right-Click" and choosing
"Insert New Command".

@ Selenium IDE25.0*
File Edit Actions Options Help

Base URL http://www.calculator.net/ v

Sast Slow 0 DE p= ‘ @ @'

Test Case Table | Source
Untitled *
Command Target Value
open /math-calculator.html
selectWindow name=n15KfMuM
clickAndWait link=Percent Calculator
b selectWindow name=n15KfMuM
i |type id=cparl 10
selectWindow name=n15KfMuM
ftype id=cpar. 50 ‘
i |selectWindow name=n cut CuteX
, clickAndWait css=inp Copy Sl
Paste Ctrl+V
Delete Del
Command type <~ Insert New Command D -
| Target id=cpar2 s D Find
Runs: 0 Value 50 Clear All 1
Failures: 0, E Toggle Breakpoint B

Set / Clear Start Point S
I Log l Reference Ul-EIementI Rollup \ Bt 5
EXECUTLE this comman s

type(locator, value)
Arguments:

R
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After inserting a new command, click 'Command' dropdown and select
appropriate verification point from the available list of commands as shown
below.

@ Selenium IDE2.5.0* e
File Edit Actions Options Help
Base URL htip://ww.calculator.neﬁ/ -
5;5': Slow gy PE p= | @ @’
Test Case Table | source |
Untitled *
Command Target Value
open /math-calculator.html =)
selectWindow name=n15KfMuM
clickAndWait link=Percent Calculator
; selectWindow name=n15KfMuM
H |type id=cparl 10 5
selectWindow name=nl5KfMuM
i |type id=cpar2 50
4  |selectWindow name=n15KfMuM
clickAndWait css=input[type="image"]
Command L v
P | Taget  [f 2ddLocstionstuategy ) =
addLocationStrategyAndWait (4
Runs: 011 value addScript
Failures: 0 | addScriptAndWait 3
] ~1 addSelection =
I Log 1 Reference | UI-Element | Rollup ’ addSelectionAndWait T

allowNativeXpath
allowNativeXpathAndWait
altKeyDown | |
altKeyDownAndWait =
altKeyUp
altKeyUpAndWait
answerOnNextPrompt

eithlert Y, .

o

Given below are the mostly used verification commands that help us check if a
particular step has passed or failed.

e verifyElementPresent

e assertElementPresent

e verifyElementNotPresent
e assertElementNotPresent
e verifyText

e assertText
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e verifyAttribute
e assertAttribute
e verifyChecked
e assertChecked
e verifyAlert

e assertAlert

e verifyTitle

e assertTitle

Synchronization Points

During script execution, the application might respond based on server load,
hence it is required for the application and script to be in sync. Given below are
a few commands that we can use to ensure that the script and application are in
sync.

o waitForAlertNotPresent

e waitForAlertPresent

e waitForElementPresent

e waitForElementNotPresent
o waitForTextPresent

e waitForTextNotPresent

e waitForPageTolLoad

e waitForFrameToLoad

Pattern Matching

Like locators, patterns are a type of parameter frequently used by Selenium. It
allows users to describe patterns with the help of special characters. Many a
time, the text that we would like to verify are dynamic; in that case, pattern
matching is very useful.

Pattern matching is used with all the verification point commands -
verifyTextPresent, verifyTitle, verifyAlert, assertConfirmation, verifyText, and
verifyPrompt.

20
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There are three ways to define a pattern:
e globbing,
e regular expressions, and

e exact patterns.

Globbing

Most techies who have used file matching patterns in Linux or Windows while
searching for a certain file type like *.doc or *.jpg would be familiar with term
"globbing".

Globbing in Selenium supports only three special characters: *, ?, and [ ].
e * - matches any number of characters.
e ? - matches a single character.

e [ ] - called a character class, lets you match any single character found
within the brackets. [0-9] matches any digit.

To specify a glob in a Selenium command, prefix the pattern with the keyword
'glob:'. For example, if you would like to search for the texts "tax year 2013" or
"tax year 2014", then you can use the glob "tax year *" as shown below.

However the usage of "glob:" is optional while specifying a text pattern because
globbing patterns are the default in Selenium.

Command Target Value
clickAndWait link=search
verifyTextPresent glob: tax year *
Exact Patterns

Patterns with the prefix 'exact:' will match the given text as it is. Let us say, the
user wants an exact match with the value string, i.e., without the glob operator
doing its work, one can use the 'exact' pattern as shown below. In this example,
the operator "*' will work as a normal character rather than a pattern-matching
wildcard character.
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Command Target Value
clickAndWait link=search
verifyValue exact: *.doc

Regular Expressions

Regular expressions are the most useful among the pattern matching techniques
available. Selenium supports the complete set of regular expression patterns
that Javascript supports. Hence the users are no longer limited by *, ?, and []
globbing patterns.

To use RegEx patterns, we need to prefix with either "regexp:" or "regexpi:".
The prefix "regexpi" is case-insensitive. The glob: and the exact: patterns are
the subsets of the Regular Expression patterns. Everything that is done with
glob: or exact: can be accomplished with the help of RegExp.

Example

For example, the following will test if an input field with the id 'name' contains
the string 'tax year', 'Tax Year', or 'tax Year'.

Command Target Value
clickAndWait link=search
verifyValue id=name regexp:[Tt]ax ([Yy]ear)

Selenium User Extensions

It is easy to extend Selenium IDE by adding customized actions, assertions, and
locator-strategies. It is done with the help of JavaScript by adding methods to
the Selenium object prototype. On startup, Selenium will automatically look
through the methods on these prototypes, using name patterns to recognize
which ones are actions, assertions, and locators.
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Let us add a 'while' Loop in Selenium IDE with the help of JavaScript.

Step 1 : To add the js file, first navigate to

Selenium

https://github.com/darrenderidder/sideflow/blob/master/sideflow.js and copy
the script and place save it as 'sideflow.js' in your local folder as shown below.

p Computer » DataDisk (D:) » PERSONAL DOCS » Selenium TP »

Include in library v Share with v New folder
Name

selenium

.| references.tt

selenium.rar

sideflow.js

Step 2 : Now launch 'Selenium IDE' and navigate to "Options" >> "Options" as

shown below.

@ Selenium IDE 2.5.0

=% EoH =<
File Edit Actionf(
Base URL  http://y g
§ast Slow ug |
Test Case Clipboard Format > :
Untitled Reset IDE Window
Clear history » Target Value
0
i
Command v
[ | | Target v Select Find
Runs: 0 Value
Failures:
I Log ‘ Reference | UI-EIementl Rollup ‘ Infor Clear

A tutorialspoint
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Step 3 : Click the 'Browse' button under 'Selenium Core Extensions' area and
point to the js file that we have saved in Step 1.

Selenium IDE Options

‘ General | Formats | Plugins I Locator BuilderleebDriverl

Encoding of test files
UTF-8

Default timeout value of recorded command in milliseconds (30s = 30000ms)

30000

D:\PERSONAL DOCS\Selenium TP\sideflowjs )
Selenium IDE extensions
Browse...

Tips for extensions: Close and recpen Selenium IDE window to make changes effect.
You can specify multiple files separated by commas.

[V] Remember base URL

[7] Record assertTitle automatically

[ Record absolute URL

[] Activate developer tools

[ Enable experimental features

"] Disable format change warning messages

(V] Start recording immediately on open

o) o]

Step 4 : Restart Selenium IDE.

Step 5 : Now you will have access to a few more commands such as "Label",
"While", etc.

Step 6 : Now we will be able to create a While loop within Selenium IDE and it
will execute as shown below.
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File Edit Actions Options Help

BaseVURL http://www.calculator.net/ v
5ast Slow !! DE }_ - ’ @ . ’
Test Case Table | Source

: a——
L ﬁCommand Target Value

gstore 5 X ‘
while S{x}<10

echo Value of x is Sx

storeEval new Number(storedVars['x'])+1 X

i QdWhile }

Command store v
I | Terget 5 | Select | | Find |
Runs: 1 Value e ' '
Failures: 0
I Log | Reference | Ul-Element | Rollup Infor Clear

info] Executing: |echo | Value of x is $x | |

: [info] echo: Value of x is $x

[info] Executing: |storeEval | new Number(storedVars['x'])+1 | x |
[info] script is: new Number(storedvars['x'])+1

[info] Executing: |endWhile | | | (3
[info] Executing: |while | ${x}<10 | | ~

Different Browser Execution

Selenium scripts can run tests only against Firefox as the tool IDE itself is a
plugin of Firefox. Tests developed using Selenium IDE can be executed against
other browsers by saving it as Selenium WebDriver or Selenium Remote Control
Script.

Step 1 : Open any saved Test in Selenium IDE.
25

tutorialspoint

SIMPLYEASYLEARNINE



Selenium

Step 2 : Navigate to "File" menu and select "Export Test Suite As" and the
options would be listed.

@ math_calculator.html - Selenium IDE 2.5.0 =N EoR <"
[_E.ii;] Edit Actions Options Help
New Test Case Ctrl+N t/ v
Open... Ctrl+0 | @ @ ’
Save Test Case Ctrl+S —‘a
Save Test Case As...
Export Test Case As... » and Target Value
Recent Test Cases » ! |
A Test Case. Ctrl+D tWait //div[@id="menu']/div[3]/a/img
PropedtiEs.: Wait link=Percent Calculator
id=cparl 10
New Test Suite id=cpar2 50
Dpen tetante. dWait css=input[type="image"]
Save Test Suite it ok 5
Save Test Suite As...
Export TestSutafs. Ruby / RSpec / WebDriver |
Recent Test Suites L Ruby / Test:Unit / WebDriver
Close (X) Ctrl+W
Java / JUnit 4 / WebDriver Backed
Comm Java / JUnit 4 / Remote Control v
l Target Java / JUnit 3 / Remote Control =
Runs: 1 —— Java / TesthNG / Remote Control
Failures: 0
I Log I Reference I Ul-Element I Rollup ‘ Infor Clear|
N e —
[info] echo: Value of x is $x i
[info] Executing: |storeEval | new Number(storedVars['x'])+1 | x |
[info] script is: new Number(storedvars['x'])+1
[info] Executing: |endWhile | | |
[info] Executing: |while | ${x}<10 | | B
 [info] Changed test case - |

Step 3 : Now let us export the script to "WebDriver" and save it with a name.

Step 4 : The saved WebDriver file is displayed as shown below.
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1 import junit.framework.Test;
2 import junit.framework.TestSuite;

4 public class percentcalc {
6 public static Test suite() {
TestSuite suite = new TestSuite():;

8 suite.addTestSuite (math calculator.class);
5 return suite;

12 public static void main(String[] args) {

junit.textui.TestRunner.run(suite());

|
L

'_
1.8
gt

n
-

27

SIMPLYEASYLEARNINE

/| tutorialspoint



3. ENVIRONMENT SETUP

In order to develop Selenium RC or WebDriver scripts, users have to ensure that
they have the initial configuration done. Setting up the environment involves the
following steps.

e Download and Install Java

¢ Download and Configure Eclipse
e Configure FireBug and FirePath
e Configure Selenium RC

e Configure Selenium WebDriver

Download and Install Java

We need to have JDK (Java Development Kit) installed in order to work with
Selenium WebDriver/Selenium. Let us see how to download and install Java.

Step 1: Navigate to the URL:
http://www.oracle.com/technetwork/java/javase/downloads/index.html

Step 2: Go to "Downloads" section and select "JDK Download".

Overview ‘ Downloads I,)ocumentation || Community || Technologies || Training |
! X t ! ! | !

Java SE Downloads

« )
=Java 0 NetBeans
Java Platform (JDK) 8u11 JDK 8u11 & NetBeans 8.0

[ Java Platform, Standard Edition |

Java SE 8u11

This release includes important security fixes. Oracle strongly recommends that all Java SE 8
users upgrade to this release.

Learn more »

|
= Installation Instructions _JDK I
|
* Release Notes
= Oracle License
= Java SE Products Server JRE
= Third Party Licenses

= Certified System Configurations

= Readme Files
JRE

= JDKReadkle

= JRE ReadHlle
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Step 3: Select "Accept License Agreement" radio button.

Technologies || Training |

|

)

Java SE Development Kit 8 Downloads

Thank you for downloading this release of the Java™ Piatform, Standard Edition Development Kit

(JDK™). The JDK is a development environment for building applications, applets, and
components using the Java programming language.

The JDK includes tools useful for developing and testing programs written in the Java
programming language and running on the Java platform.

See also:

= Java Developer Newsletter (tick the checkbox under Subscription Center = Oracle Technology
MNews)

= Java Developer Day hands-on workshops (free) and other events
= Java Magazine
JDK MD5 Checksum

Looking for JDK 8 on ARIM?
JDK 8 for ARM downloads have moved to the JOK 8 for ARM download page.

Java SE Development Kit 8u11

You must accept the Oracle Binary Code License Agreement for Java SE to download this
—————— software.

Accept License Agreement § ® Decline License Agreement

Product/ File Description File Size Download
Linux x86 13358 MB ¥ jdk-8u11-linux-i586.rpm
Linux x86 15255 MB ¥ jdk-8u11-linux-i586.tar.qz
Linux x84 133.89MB ¥ jdk-8u11-linux-x64.rpm
Linux x64 151.65MB  # jdk-8u11-linux-x64.tar.gz
Mac OS X x64 207.82MB ¥ jdk-8u11-macosx-x64.dmg
Solaris SPARC 64-bit (SVR4 package) 13566 MB ¥ jdk-8u11-solaris-sparcvd.tar.Z
Solaris SPARC 64-bit 96.14 MB ¥ jdk-8u11-solaris-sparcvd tar.gz
Solaris x64 (SVR4 package) 135.7 MB ¥ jdk-8u11-solaris-x64 .tar.Z
Solaris x64 9318 MB ¥ jdk-8u11-solaris-x64.tar.gz
Windows x86 151.81MB ¥ jdk-8u11-windows-i586.exe
Windows x64 15529 MB ¥ jdk-8u11-windows-x64.exe
29
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Step 4 : Select the appropriate installation. In this case, it is 'Windows 7-64' bit.
Click the appropriate link and save the .exe file to your disk.

Java SE Development Kit 8u11
You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may now

download this software.

Product / File Description File Size Download
Linux x86 13358 MB ¥ jdk-8u11-linux-i586.rpm
Linuxx886 15255 MB  #® jdk-8u11-linux-i586.tar.gz
Linux x64 133.89 MB  # jdk-8u11-linux-x64.rpm
Linux x64 151.65MB ¥ jdk-8u11-linux-x64.tar.gz
Mac OS X x64 207.82MB ¥ jdk-8u11-macosx-x64.dmag
Solaris SPARC 654-bit (SVR4 package} 135.66 MB ¥ jdk-8u11-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 96.14 MB ¥ jdk-8u11-solaris-sparcv9.tar.gz
Solaris x64 (SVR4 package) 1357 MB  #® jdk-Su11-solaris-x64.tar.Z
Solaris x64 9318 MB ¥ jdk-8u11-solaris-x64.tar.gz
Windows x86 15181 MB _# jdk-8uli-windows-i586.exe
Windows x64 155.29 MB" _# jdk-8u11-windows-x64.exe _

Step 5 : Run the downloaded exe file to launch the Installer wizard. Click 'Next'
to continue.

) Java SE Development Kit 8 Update 11 (64-bit) - Setup

ORACLE

Welcome to the Installation Wizard for Java SE Development Kit 8

This wizard will guide you through the installation process for the Java SE Development
Kit 8.

The Java Mission Control profiling and diagnostics tools suite is now available as part of

the JDK.
‘ Next > J l Cancel ]
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Step 6 : Select the features and click 'Next'.

5! Java SE Development Kit 8 Update 11 (64-bit) - Custom Setup [r23m)

ORACLE

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Java SE Development Kit 8
e e Update 11 (64-bit), induding the
_— ; JavaFX SDK, a private JRE, and
Public JRE the Java Mission Control tools

suite, This will require 180MB on
your hard drive.

Install to:
C:\Program Files\Java\jdk1.8.0_11\ Change...
ﬁ

[ < Back (l[ Next > )[ Cancel I
N —

Step 7 : The installer is extracted and its progress is shown in the wizard.

1 Java SE Development Kit 8 Update 11 (64-bit) - Progress o @] 5= |

ORACLE

Status: Extracting Installer

-_— ——
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Step 8 : The user can choose the install location and click 'Next'.

17 Java Setup - Destination Folder '

ORACLE

Install to:

C:\Program Files\Java\jre8\ l Change...

Step 9 : The installer installs the JDK and new files are copied across.

_Ejj Java Setup - Progress | B | =

ORACLE

Status: Copying new files

3 Billion Devices Run Java

ORACLE

32
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Step 10 : The Installer installs successfully and displays the same to the user.

5! Java SE Development Kit 8 Update 11 (64-bit) - Complete (o

ORACLE’

< Java SE Development Kit 8 Update 11 (64-bit) Successfully Installed )

Click Next Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK.

| NextSteps |

Step 11 : To verify if the installation was successful, go to the command prompt
and just type 'java' as a command. The output of the command is shown below.
If the Java installation is unsuccessful or if it had NOT been installed, it would
throw an "unknown command" error.

e CAWindows'wystemdZ\cmd.exe =) [

nt library <libnanel.
Libz jdwp=help and
>1

ng language agent, n ava. lang. instrument

inage
Bee http:/ uw.oracle i/ javasjavasesdocunentat ionsindex.html for more details
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Download and Configure Eclipse

Step 1 : Navigate to the URL: http://www.eclipse.org/downloads/ and download
the appropriate file based on your OS architecture.

= eclipse

CATE MAD

JRCY

» PACKAGES = JAVA™ 8 SUPPORT

Eclipse Luna (4.4) Release for

Eclipse Standard 4.4 ¢

Downloaded 955,976 Times Other Downloads . .
: Windows 32 Bit
\ Standard Eclipse package suited for Java and plug-in development plus indows 64 Bit

adding new plugins; already includes Git, Marketplace Client, source code

and...

Step 2 : Click the 'Download' button.

= eclipse

c MADE
5 VIORE ~

GETTING STARTED MEMBER

HOME / DOWNLOADS / ECLIPSE DOWNLOADS - MIRROR SELECTION

Downloads Home

Source code

Eclipse downloads - mirror selection

All downloads are provided under the terms and conditions of the Eclipse Foundation

More Packages > o5
Software User Agreement unless otherwise specified.

Download eclipse-standard-luna-R-win32-x86_64.zip from:

Give Back to ‘9!,, [China] Beijing Institute of Technology (http)
Eclipse A ;
o) Checksums: [MDS] [SHA1] [SHA-512]
$5 $15 ...0r pick a mirror site below.
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Step 3 : The download would be in a Zipped format. Unzip the contents.

vl . » Computer » DataDisk (D:) » PERSONAL DOCS » Eclipse »

v | 4
E v Include in library = Share with v New folder
Name . Date modified Type Size
eclipse-standard-luna-R-win32-x86_64 26/07/2014 10:49 ...  File folder
| & eclipse-standard-luna-R-win32-x86_64.zip  26/07/201410:43 ...  WinRAR ZIP archive 210,750 KB|
Step 4 : Locate Eclipse.exe and double click on the file.
l . « DataDisk (D:) » PERSONALDOCS » Eclipse » eclipse-standard-luna-R-win32-x86_64 » eclipse »
v Include in library v Share with v New folder
Name Date modified Type Size
.. configuration 12/06/2014 4:08 AM  File folder
.. dropins 12/06/2014 4:08 AM  File folder
features 12/06/2014 4:08 AM  File folder
. p2 12/06/2014 4:07 AM  File folder
. plugins 12/06/2014 4:08 AM  File folder
. readme 12/06/2014 4:08 AM  File folder
|| .eclipsepreduct 4/06/2014 8:06 PM ECLIPSEPRODUCT... 1KB
= artifactsxml 12/06/2014.4:.08 A XML Document 118.KB
& eclipse.exe 12/06/2014 4:08 AM  Application
| ecl I 12700, 2010 TS A Lo
(R eclipsec.exe 12/06/2014 4:08 AM  Application 26 KB
E} epl-v10.html 4/06/2014 8:13 PM HTML Document 13 KB
@ notice.html 4/06/2014 8:06 PM HTML Document 9 KB
35
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Step 5 : To configure the workspace, select the location where the development
has to take place.

2 Workspace Launcher (=3
Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

WorkspacéG\PERSONALDOCS\SeIenium Trfais ’ v

[} Use this as the default and do not ask again

‘ 0K | ’ Cancel

Step 6 : The Eclipse window opens as shown below.

[T er - e
Fie Edt Novigets Sesch Propscar Run Window  Halp

P 5 Welccme

CSedpse

Welcome to Eclipse

‘) Overview 7 Tutorials
| = Get an overview of tha fsatures 5 Go through tutonals
. .
% Samples What's New
- Try autt the sampies Fnd ot what = new

Configure FireBug and FirePath

To work with Selenium RC or WebDriver, we need to locate elements based on
their XPath or ID or name, etc. In order to locate an element, we need
tools/plugins.

Step 1 : Navigate to the URL: https://addons.mozilla.org/en-
US/firefox/addon/firebug/ and download plugin.
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Reglstar or Lug W Mher Appdicstion mOZ“la v
EXTENSONS | THEMES | COLLECTIONS | WORS
A » Exdeanions » Firsbug
w2  Firebug 20> Emm 1655 user reviews

b." Joe Hewitt, Jan Odvarko, robeee, FirebugWorkaneGrouy
2,580,073 users 4

Firebug integrates with Firefox to put a wealth of development tools at vour fingertips
while you browse. You can edit, debug, and monitor CSS, HTML, and JavaScript live in
any web Page...

.
The developer of this sdd on asks that you show your by making a denati

L2

to the Moxlla Foundation. $10.00 wggested

Step 2 : The add-on installer is shown to the user and it is installed upon
clicking the 'Install' button.

Software Installation |

Install add-ons only from authors whom you trust.

Malicious software can damage your computer or violate your privacy.

You have asked to install the following item:

. &i’ Firebug (Author not verified)
ro https://addons.mozilla.orgffirefox/dow+1loads/latest/l843/addon-1843-latest.xpi?src:
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Step 3 : After installing, we can launch the plugin by navigating to "Web
Developer" >> "Firebug".

File Edit View History Bookmarks |Tools| Help
[z Percent Calculator % 1 [ > Downloads  Crl+J m loading p... l () getText( on eleme... x l 20|
Add-ons Ctrl+Shift+A
6 @ Mozilla Foundation (US) | https Set Up Sync... Hdon/firepath/
|2) Most Visited | | Getting Started u‘l Web Developer » | oW Firebug L)
Eageinn Toggle Tools
Options Web Console Ctrl+Shift+K
3 DownThemAll! Tools 4 Inspector Ctrl+Shift+C
& SeleniumIDE Cirl+Alt+S Debugger Ctrl+Shift+S
) Style Editor Shift+F7
Profiler Shift+F5
A » Extensions Network Ctrl+Shift+Q
Developer Toolbar Shift+F2

App Manager
i Browser Console Ctrl+Shift+)

Responsive Design View  Ctrl+Shift+M

Scratchpad Shift+F4 1dds 3
Page Source Ctrl+U 3 sele
Get More Tools

4 Add to Firefox

Step 4 : FirePath, a plugin that works within Firebug, helps users to grab the
"XPath' of an element. Install FirePath by navigating to
"https://addons.mozilla.org/en-US/firefox/addon/firepath/"

Regitter or Logn Othes Applications * moz“lav

ADD-ON -
2 =3
EXTENSIONS THEMES COLLECTIONS MORS

A » Extensions » FirePath

E FirePath o

1O user reviews
by Pierre Tholence

47.127 users 4l

FirePath is a Firebug extension that adds a development tool to edit, inspect and
generate XPath 1,0 expressions, CSS 3 selectors and JQuery selectors (Sizzle selector
engine),
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Step 5: The add-on installer is shown to the user and it is installed upon
clicking the 'Install' button.

Software Installation I

Install add-ons only from authors whom you trust.

-

Malicious software can damage your computer or viclate your privacy.

You have asked to install the following item:

FirePath (Author not verified)
pid https://addons.mozilla,org/firefox/downloads/latest/11900/addon-11900-latest.xpi?sr

Install (1) / Cancel

Step 6 : Now launch "Firebug" by navigating to "Tools" >> "Webdeveloper" >>
"Firebug".

- IS peay oy G - - Bow

A LT s Stph v Carguid  dawl O0M  Tyw

—— A 1|~

I - I —
M . Azt ¥
——“rs riterse g e ‘
e — b b T e T

“UIEET aemacbee P A 1|

- W o ||

Example

Now let us understand how to use FireBug and FirePath with an example. For
demonstration, we will use www.google.com and capture the properties of the
text box of "google.com".

Step 1 : First click on the arrow icon as highlighted in the following screenshot
and drag it to the object for which we would like to capture the properties. The
HTML/DOM of the object would be displayed as shown below. We are able to
capture the 'ID' of the input text box with which we can interact.
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propesties of the

search taet oy - id

Step 2 : To fetch the XPath of the object, go to 'firepath' tab and perform the
following steps.

¢ Click the Spy icon.
e Select the Control for which we would like to capture the XPath.

e XPath of the selected control would be generated.

India

Google

IE Comole HTML S5 DO . FrcFath «

Top Window =  Hghight XPath: = " @ea='gs D]

Configure Selenium RC

Now let us look at how to configure Selenium Remote control. We will
understand how to develop scripts with Selenium RC in later chapters, however
for now, we will understand just the configuration part of it.

Step 1: Navigate to the Selenium downloads section
http://www.seleniumhq.org/download/ and download Selenium Server by
clicking on its version number as shown below.
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gt‘ SelenlumHQ edit this page h selei 6o

Browser Automation Projects OWLVOIGELE Documentation = Support = About
Downloads
Selenium Downloads - -
Below is where you can find the latest releases of all the Selenium components. You can also find a
Latest Releases list of previous releases, source code, and additional information for Maven users (Maven is a popular

Java build tool).
Previous Releases

Source Code Selenium IDE

Selenium IDE is a Firefox plugin which records and plays back user interactions with the browser. Use
this to either create simple scripts or assist in exploratory testing. It can also export Remote Control
or WebDriver scripts, though they tend to be somewhat brittle and should be overhauled into some
sort of Page Object-y structure for any kind of resiliency.

Maven Information

Donate to Selenium
Download latest released version 2.5.0 released on 01/Jan/2014 or view the Release Notes and then

with PayPal install some plugins.
Donate . ;
B v =R Selenium Server (formerly the Selenium RC Server)

- The Selenium Server is needed in order to run either Selenium RC style scripts or Remote Selenium
through sponsorship Webdriver ones. The 2.x server is a drop-in replacement for the old Selenium RC server and is
You can sponsor the Selenium designed to be backwards compatible with your existing infrastructure,

w I.f youd I|ke‘ some public Download version 2.42.2
recognition of your generous

contribution. To use the Selenium Server in a Grid configuration see the wiki page.

Step 2 : After downloading, we need to start the Selenium Server. To do so,
open command prompt and navigate to the folder where the downloaded JAR file
is kept as shown below.

(b - b Lompute < ytal L b PN AL L b Selent W » &S ’ - s y
Osgance = Inclode i library = Share wth = New foldes - | ®
Fa
B selenium-serves-standalone-242.2.jer
8
R f = = — ]
| O CAWISom systemIZe mdexn c = [;Q
Liks I red DINPERSONAL :
s C D:NP NAaL DO
o )
- P
L
&
N
®7
&5
a?
®xF
%P
$F
&t
#C
N Ne
. '
i

Step 3 : To start the server, use the command 'java -jar <<downloaded jar
name >> and if java JDK is installed properly, you would get a success message
as shown below. Now we can start writing Selenium RC scripts.
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CAWindows\system32\cmd.exe - java -jar selenium-server-standalone-2.42.2 jar =t »H;@J

D:\>cd D:\PERSONAL DOCS\Selenium Trials\JAR

ID:\PERSONAL DOCS\Selenium Trials\JAR>java —jar selenium—server—-standalone—-2.42.2.jar
Jul 27, 2014 8:81:20 AM org.opendga.gr e O e e Ty ————
INFO: Launching a standalone server
8:01:20.438 IN — Java: Oracle Corporation 25.11-h8A3
— 08: Windows 7 6.1 amd64
v2.42.2, with Core v2.42.2. Built from revision 6a6995d
RemotellehDriver instances should connect to: http://127.0.0.1:4444/ud/hub
Uersion Jettys/5.1.x
Started HttpContextl/selenium—server,/selenium—server]
Started org.openga.jetty.jetty.servlet.ServletHandler@35851384

Started HttpContext[/ud, /wdl
C4f a1s 3 R Y I, T s

3 ggium—server/driver]
tarted HttpContextl/.,./1]

Started SocketListener on 6.0.8.0:4444

Started org.openga.jetty.jetty.Server@f3@dae8i

Configure Selenium WebDriver

Now let us look at how to configure Selenium WebDriver. We will understand
how to develop scripts with Selenium WebDriver in later chapters, however for
now, we will understand just the configuration part of it.

Step 1 : Navigate to the selenium downloads section
http://www.seleniumhgqg.org/download/ and download Selenium WebDriver by
clicking on its version number as shown below.

The Internet Explorer Driver Server

This is required if you want to make use of the latest and greatest features of the WebDriver
InternetExplorerDriver. Please make sure that this is available on your $PATH (or %PATH% on
Windows) in order for the IE Driver to work as expected.

Download version 2.42.0 for (recommended) 32 bit Windows IE or 64 bit Windows IE
CHANGELOG

Selenium Client & WebDriver Language Bindings

In order to create scripts that interact with the Selenium Server (Selenium RC, Selenium Remote
Webdriver) or create local Selenium WebDriver script you need to make use of language-specific client
drivers. These languages include both 1.x and 2.x style clients.

While language bindings for other languages exist, these are the core ones that are supported by the
main project hosted on google code.

Language Client Version Release Date

Java 2.42.2 2014-06-02 Download Change log Javadoc )
C= 2.42.0 2014-05-27 Daownload Change log API docs
Ruby 2.42.0 2014-05-22 Download Change log API docs
Python 2.42.1 2014-05-27 Download Change log API docs
Javascript (Node) 2.42.0 2014-05-22 Download Change log API docs
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Step 2 : The downloaded file is in Zipped format and one has to unzip the
contents to map it to the project folder.

v! » Computer » DataDisk (D:) » PERSONAL DOCS » Selenium Trials » JAR » v | ¥4
evw Include in library » Share with = New folder
Name = Date modified Type Size
i selenium-java-242.2 > 27/07/2014 8:18 AM  File folder
selenium-java-2.42.2.zip 27/07/2014 817 AM  WinRAR ZIP archive 24,140 KB

Step 3 : The Unzipped contents would be displayed as shown below. How to
map it to the project folder and how to start scripting would be dealt in the
WebDriver chapter.

P{ <« PERSONAL DOCS » Selenium Trials » JAR » selenium-java-242.2 » selenium-2422 »
v Include in library v Share with = New folder
Name Date modified Type Size
libs 3/06/2014 10:42 AM  File folder
| CHANGELOG 3/06/2014 10:42 AM  File 65 KB
|«] selenium-java-2.42.2 jar 3/06/2014 10:42 AM  Executable Jar File 3,708 KB
|| selenium-java-2.42.2-srcs.jar 3/06/2014 10:42 AM  Executable Jar File 628 KB
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What is Selenium RC?

Selenium Remote Control (RC) was the main Selenium project that sustained
for a long time before Selenium WebDriver (Selenium 2.0) came into existence.
Now Selenium RC is hardly in use, as WebDriver offers more powerful features,
however users can still continue to develop scripts using RC.

It allows us to write automated web application UI tests with the help of full
power of programming languages such as Java, C#, Perl, Python, and PHP to
create more complex tests such as reading and writing files, querying a
database, and emailing test results.

Selenium RC Architecture

Selenium RC works in such a way that the client libraries can communicate with
the Selenium RC Server passing each Selenium command for execution. Then
the server passes the Selenium command to the browser using Selenium-Core
JavaScript commands.

The browser executes the Selenium command using its JavaScript interpreter.
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Selenium Core

T‘-‘

Application Application Application
Under Test Under Test Under Test

Selenium Remote
Control Server

Java, C#, Ruby,
Python or Php

Selenium RC comes in two parts.

The Selenium Server launches and kills browsers. In addition to that, it
interprets and executes the Selenese commands. It also acts as an HTTP
proxy by intercepting and verifying HTTP messages passed between the
browser and the application under test.

Client libraries that provide an interface between each one of the
programming languages (Java, C#, Perl, Python, and PHP) and the
Selenium-RC Server.

RC - Scripting

Now let us write a sample script using Selenium Remote Control. Let us use
http://www.calculator.net/ for understanding Selenium RC. We will perform a
Percent calculation using 'Percent Calculator' that is present under the 'Math
Calculators' module.

Step 1 : Start Selenium Remote Control (with the help of command prompt).

Step 2 : After launching Selenium RC, open Eclipse and create a "New Project"
as shown below.
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B Packege
@ Clu
< i © Interface
G Enum
= do Shith & Annctation
Al & Source Folder
40 Java Working Set
Move 5 Folder @
Renwme (> Fie
o \¢ Untitled Test Fle
Convert Line Defimitens To Pl oF Uit Test Case
o S Y Oxher. Carie N
Swatch Workspace ’
Restart
o Impont..
| Ls Export..
Properties At~ Erter

Tutonals
Go through butortats

What's New
Find out what = new

Step 3 : Enter the project name and click 'Next' button.

& New Java Projece

Create a Java Project

Create a Java project in the workspace or in an external location.

— -
‘ Project name:  selrcdemo

Use default location

(7 Use default JRE (currently 'jre8’)

Project layout

() Use project folder as root for sources and class files

(@) Create separate folders for sources and class files

Lacatior; | DAPERSONAL DOCS\Selenium Triak\sehedemo Browse.
JRE
@) Use an execution environment JRE: | JavaSE-1.8 A
(7) Use a project specific JRE: Jre8

Configure JREs...

Configure default...

Working sets
["] Add project to working sets
Workin g.s ets: 4 Select.
- -
@ [ <Back | |} Finish || Ccancel
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Step 4 : Verify the Source, Projects, Libraries, and Output folder and click
'Finish'.

2 New Java Project — e

Java Settings —
Define the Java build settings. /

“# Source l[é‘/' Projects I =i Libraries | %% Order and Export

6 | g FORANER Q)
4|l selrcdemo
b (8 src
¥ Details
7 Create new source folder: use this if you want to add a new source folder to =
your project.

@& Link additional source: use this if you have a folder in the file system that
should be used as additional source folder. ‘

m

G Add project ‘selrcdemo’ to build path: Add the project to the build path if the
project is the root of packages and source files. Entries on the build path are
visible to the compiler and used for buildina,

("] Allow output folders for source folders

-

Default output folder:

selrcdemo/bin Browse..,

@  Next> kl Finish !’ Cancel
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Step 5 : Right click on 'project' container and choose 'Configure Build Path'.

O b
Pie B Sowece fefoqoe  Novgete
- Hr0-Q-

1 Package Splarer

o il setvgeen

M New

Gobee

r
]

pooDDoDEopnoDnn)

Opes 1n New W ow

Open Tz Hasmty

Sherw e

Copy

Cogry Quasfiod Name
T Paste

K Delte

Searty Fropeet Bun Aindow  Hep
NN . - .

]
RSt b

Corle €

Cxdew
Delete

:

t) b Lk Seurce.

Seane
Pefazter

Inpot
La Ewpen.

Vofrach

FononnoDmne

Chase Pagget

I

Az Warbng Sete

ety As
P Aa

Tewn
Comgare Vv

Cormbapae

L Propestes

Pestere fromn Leost Hatery

ARTR-S b o New Seurcs Fafder

AtaShbieT o ¢
& Uie o Seusce Foble

= had Laerral Achinee

B Asd Lbwin.

1 G Configurs Sukt Path ]

l Feecurce Path Loceticn

Ax+Ereey |

sshicdernc

st Arre = | [

= Cutiorn

20 Outhee if At wiasibie

= = sl

Step 6 : Properties for 'selrcdemo' opens up. Navigate to
select 'Add External JARs'. Choose the Selenium RC jar file that we have
downloaded and it would appear as shown below.

'Libraries' tab and

< Properties for selrcdemo
| type filter text
i Resource
Builders
Java Build Path
p Java Code Style
i Java Compiler
| Java Editor
Javadoc Location
Project References
Run/Debug Settings

Java Build Path

Lo e

v v v

‘ [ Source ] = Projects| B\ Libraries | % Order and Export

JARsand.dassfoldersonthebuildpathe

(4 {5 selenium-server-standalone-2.42.2 jar - D:\PERSONAL

[Z] Source attachment: (None)
@) Javadoc location: (None)

'ﬂ:} Native library location: (None)
;:{E Access rules: (No restrictions)

Add Variable...

» =4 JRE System Library [JavaSE-1.3]

Add Library...

Add Class Folder...

I
I
[
l

Add External Class Folder..

)
]
)
J

Edit..

Remove

Migrate JAR File...

1]

@ [ ok ][ conce |
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Step 7 : The referenced Libraries are shown as displayed below.

file [t Source Refsctor Newogete Seprch Project Run  Window  Melp

- G-0"QU> N\ L G~ - - - - -
3 Package Eaploer = = Du
4 . wmhicdeme

® wc An ot

¢ B JRE Systern Livaary
&4 resources g
et U
e jor
- joegar
w <harsetsjar
™
wt accens-bridge54 s
we cldedats jar !
s desng )3
i jaLCess jar
g
wt localedets jor
et mAShOM Jar
- .U~<(.}ll
&4 wnjce_provides jar
o RLTTTYRC ORI AT
=t sunphosi] gar
=3 apfjac 2.2 Lo

4 W Velermvied Lbranes
w4 selenium-server-standalnne-242.2 jor PEESH

Step 8 : Create a new class file by performing a right click on 'src' folder and
select 'New' >> 'class'.

= Java - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

‘["ﬁ'v { __.,ﬁ.verv \F\‘&‘f@;vféq{'v P it v ! v v

[ Package Explorer i3

[

4
4
i

|

4 [ selrcdemo

‘@ sr‘c‘-
- B Jf .(New » [YE Java Project
" 2 OpeninNewWindow [ | Project..
> ;;:T Open Type Hierarchy F4 | f Package
“  Showln Ate+shiftrW WG Class
Copy Ctrl+C 0 inferiace
Copy Qualified Name 0| um
Dacte CrlaV @ Annotation
Delete Delete &9 Source Folder
14 Java Working Set
2 Build Path 4 5 | Folder
t; Source AlteShift+S > | o e
m:“ Refactor Alt+Shift+T » Untitled Text File
o &g Import.. JUnit Test Case
iy Bport. i Other.. Ctrl+N
b &> Refresh Fs
> =R Assign Working Sets...
Debug As >
Run As »
Team »
Compare With »
Restore from Local History...
Properties Alt+Enter
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Step 9 : Enter a name of the class file and enable 'public static void main' as
shown below.

& New Java Class =

Java Class )
/1, Type name is discouraged. By convention, Java type names usually start with an @

uppercase letter

Source folder: selrcdemo/src Browse...

Package: selrcdemo Browse...

[ Enclosing type: Browse...

Name: ‘ rcdemo >

Medifiers: @ public ) package private protected

[] abstract [final static

Superclass: java.lang.Object

Interfaces: Add...
Remove

Which method stubs would you like to create?
¥ public static void main(String[] args)
["] Constructors from superclass
[¥]Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

[7] Generate comments

@ ‘! Finish ;’ Cancel

Step 10 : The Created Class is created under the folder structure as shown
below.

J5r
q

R

{2 Package Explorer 52 =k = B

4 (& selrcdemo
a4 2B src

» = Referenced Libraries
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Step 11: Now it is time for coding. The following code has comments
embedded in it to make the readers understand what has been put forth.

package selrcdemo;

import com.thoughtworks.selenium.DefaultSelenium;

import com.thoughtworks.selenium.Selenium;

public class rcdemo

{

public static void main(String[] args) throws InterruptedException

{

// Instatiate the RC Server

Selenium selenium = new DefaultSelenium("localhost", 4444,
"firefox", "http://www.calculator.net");

selenium.start(); // Start
selenium.open("/"); // Open the URL

selenium.windowMaximize();

// Click on Link Math Calculator
selenium.click("xpath=.//*[@id="menu']/div[3]/a");
Thread.sleep(2500); // Wait for page load

// Click on Link Percent Calculator
selenium.click("xpath=.//*[@id="menu']/div[4]/div[3]/a");
Thread.sleep(4000); // Wait for page load

// Focus on text Box

selenium.focus("name=cparl");

// enter a value in Text box 1

selenium.type("css=input[name=\"cparli\"]", "10");
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// enter a value in Text box 2
selenium.focus("name=cpar2");

selenium.type("css=input[name=\"cpar2\"]", "50");

// Click Calculate button
selenium.click("xpath=.//*[@id="content']/table/tbody/tr/td[2]/input");

// verify if the result is 5
String result = selenium.getText(".//*[@id="'content']/p[2]");

if (result == "5")
{

System.out.println("Pass");
}else
{

System.out.println("Fail");
}
}

Step 11 : Now, let us execute the script by clicking the 'Run' Button.

S Java - selrcdemo/src/selrcdemo/redemosjava - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help

Lov tb G} v l_?if -:“3"—: v ‘[‘ﬁ,g—. Ml "1& v ,:} v A3 (O w -
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Step 12 : The script would start executing and the user would be able to see
the command history under the 'Command History' Tab.

F7

/ Selenium Remote Control v2.42.2 \ G

© b chrome://src/content/RemoteRunner.htmi?sessionld=a0d9fd20d4d34 cf88df60e1888962e2e&multiWindow=true& ~ & | [ - Google

Selenium Functional Testing for Web Apps Command History:
Open Source From ThoughtWorks and Friends click(xpath=.//*[@id='menu']/div([3]/a)
click(xpath=.//*[@id="menu']/div[4]/div[3]/a)
focus (name=cparl)

[T slow Mode type (css=input [name="cpari"], 10)
I focus (name=cpar2)
a0d9ofd20d4d34cf88df60e1888962e2e type (css=input [name="cpar2"], 50)
click(xpath=.//*[@id='content']/table/tbody/tr/td[2]/input)
getText (.//*[@id="'content']/p{2])

Step 13 : The final state of the application is shown as below. The percentage is
calculated and it displays the result on the screen as shown below.

=R ECE |

! & Percent Cakcalator -+
(' - . cakulatornet L ‘ $ > » » Q B ‘ ﬁ E
~ ~ A ) 4| 81 1 ¥ g 1€
Calculator.net [R5 e
Home 7 Math Caiculotons  Mercest Colcuits 1
P Financial Calculuaton Percent Calcu'ator
P Welght Loss Calculaors Pizase Bl any tvo Selds in the Tofowng percentage caloulator and ciek tie “Caladate” bution bo get 'Frele
¥ Muth Calculaton ARFCYRES Calculator
> Scentinc Talculator Resu"
> Facton Calodatot 10% £ 80 =8

P Percent Calculalor Free

T Gk e 0 = Translator

Triangie Calculstos

b
2 Volume Calasator
>

Free
Calendar

humser Sequancs Cakculator In maMmemslics 3 pacemags i3 3 number in e ¥achon of 1002 s offan genoted with the symbel
OF "S°_of iy “pot” ot "parcant”. For sample, 35% &2 equnaient 10 0,35 or 35100 The calculat

. -
b Pregnancy Coloulnton above can take any bwo values and calodate he third vakoe. Examplen

» Oshar Calculators Spercenl ol =72
7 peccan We1s5 Free
P Calculstors for Your She Spercantof 2= 14

Spell Checker

Step 14 : The output of the test is printed on the Eclipse console as shown
below, as we have printed the output to the console. In real time, the output is
written to an HTML file or in a simple Text file.

2 Problers & Jevedor o Declatation ) Conscle o X % &Ll l_,.l- Ii:"l o (e e =
“Aermerted> recdermo v Applestion] CA\Program Filer\Jave'jred) Ein'jovww.en (79 1l 2014 122044 am)
Pass
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5. SELENESE COMMANDS

A command refers to what Selenium has to do and the commands in Selenium
are of three types:

e Actions
e Accessors

e Assertions

Actions

Actions are commands that manipulate the state of the application. Upon
execution, if an action fails, the execution of the current test is stopped. For
example, "click a link" and "select an option".

The following table lists the Selenium action commands that are used very
frequently, however the list is note exhaustive.

Command/Syntax Description

click (locator) Clicks on a link, button,
checkbox or radio button

clickAt (locator, coordString) Clicks on an element with
the help of locator and co-
ordinates

close () Simulates the user clicking

the "close" button in the title
bar of a popup window or
tab.

contextMenuAt (locator, coordString) Simulates opening the
context menu of the
specified element from a
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doubleClick (locator)

dragAndDrop (locator, movementsString)

dragAndDropToObject (Dragobject, dropobject)

Echo (message)

fireEvent (locator,eventName)

focus (locator)

highlight (locator)

mouseDown (locator)

/| tutorialspoint
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specified location

Double clicks on a
webelement based on the
specified element.

Drags an element and then
drops it based on specified
distance.

Drags an element and drops
it on another element.

Prints the specified message
on console which is used for
debugging.

Explicitly simulate an event,
to trigger the corresponding
"onevent" handler

Move the focus to the
specified element

Changes the background
color of the specified
element to yellow which is
useful for debugging
purposes.

Simulates a user pressing
the left mouse button on the
specified element.
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mouseDownAt (locator, coordString) Simulates a user pressing
the left mouse button at the
specified location on the
specified element.

mouseUp (locator) Simulates the event that
occurs when the user
releases the mouse button

mouseUpAt (locator, coordString) Simulates the event that
occurs when the user
releases the mouse button
at the specified location.

open (url) Opens a URL in the specified
browser and it accepts both
relative and absolute URLs.

openWindow (url, windowID) Opens a popup window.
After opening the window,
user need to activate it
using the selectWindow
command.

pause (waitTime) Waits for the specified
amount of time (in
milliseconds)

refresh() Simulates the user clicking
the "Refresh" button on their
browser.

select (selectLocator, optionLocator) Select an option from a

drop-down using an option
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locator.

selectWindow (windowlID) Selects a popup window
using a window locator;
once a popup window has
been selected, all focus
shifts to that window.

store (expression, variableName) The name of a variable in
which the result is to be
stored and expression is the
value to store.

type (locator, value) Sets the value of an input
field, similar to user typing
action.

typeKeys (locator, value) Simulates keystroke events

on the specified element, as
though you typed the value
key-by-key.

waitForCondition (script, timeout) Executes the specified
JavaScript snippet
repeatedly until it evaluates

to "true".
waitForPageTolLoad (timeout) Waits for a new page to
load.
waitForPopUp (windowlID, timeout) Waits for a popup window to

appear and load.

windowFocus() Gives focus to the currently
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selected window

windowMaximize() Resize the currently selected
window to take up the entire
screen
Accessors

Accessors evaluate the state of the application and store the results in a variable
which is used in assertions. For example, "storeTitle".

The following table lists the Selenium accessors that are used very frequently,
however the list is not exhaustive.

Command/Syntax Description

assertErrorOnNext (message) Pings Selenium to expect
an error on the next
command execution with
an expected message.

storeAllButtons (variableName) Returns the IDs of all
buttons on the page.

storeAllFields (variableName) Returns the IDs of all
input fields on the page.

storeAllLinks (variableName) Returns the IDs of all links
on the page.

storeAllWindowlIds (variableName) Returns the IDs of all
windows that the browser
knows about in an array.
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storeAllWindowTitles (variableName)

storeAllWindowNames (variableName)

storeAttribute (attributeLocator, variableName)

storeBodyText (variableName)

storeConfirmation (variableName)

storeElementIndex (locator, variableName)

storeLocation (variableName)

storeSelectedIds (selectLocator, variableName)
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SIMPLYEASYLEARNINE

Selenium

Returns the names of all
windows that the browser
knows about in an array.

Returns the titles of all
windows that the browser
knows about in an array.

Gets the value of an
element attribute. The
value of the attribute may
differ across browsers.

Gets the entire text of the
page.

Retrieves the message of
a JavaScript confirmation
dialog generated during
the previous action.

Get the relative index of
an element to its parent
(starting from 0).

Gets the absolute URL of
the current page.

Gets all element IDs for
selected options in the
specified select or multi-
select element.
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storeSelectedIndex (selectLocator, variableName)

storeSelectedLabel (selectLocator, variableName)

storeSelectedValue (selectLocator, variableName)

storeSelectOptions (selectLocator, variableName)

storeTable (tableCellAddress, variableName)

storeText (locator, variableName)

storeTitle (variableName)

storeValue (locator, variableName)
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Gets index (option
number, starting at 0) for
selected option in the
specified select element.

Gets label (visible text)
for selected option in the
specified select element..

Gets value (value
attribute) for selected
option in the specified
select element.

Gets all labels in the
specified select drop-
down.

Gets the text from a cell
of a table. The cellAddress
syntax:
tableLocator.row.column,
where row and column
start at 0.

Gets the text of an
element. This works for
any element that contains
text.

Gets the title of the
current page.

Gets the (whitespace-
trimmed) value of an
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storeChecked (locator, variableName)

storeElementPresent (locator, variableName)

storeTextPresent (pattern, variableName)

storeVisible (locator, variableName)

Assertions

Selenium

input field.

Gets whether a toggle-
button (checkbox/radio) is
checked.

Verifies that the specified
element is somewhere on
the page.

Verifies that the specified
text pattern appears
somewhere on the
rendered page shown to
the user.

Determines if the
specified element is
visible.

Assertions enable us to verify the state of an application and compares against
the expected. It is used in 3 modes, viz. - "assert", "verify", and "waitfor". For
example, "verify if an item from the dropdown is selected".

The following table lists the Selenium assertions that are used very frequently,

however the list is not exhaustive.

Command/Syntax

waitForErrorOnNext (message)

A tutorialspoint

SIMPLYEASYLEARNINIEG

Description

Waits for error; used with
the accessor
assertErrorOnNext.
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verifySelected (selectLocator, optionLocator)

waitForSelected (selectLocator, optionLocator)

waitForNotSelected (selectLocator, optionLocator)

verifyAlert (pattern)

waitForAlert (pattern)

verifyAllButtons (pattern)

waitForAllButtons (pattern)

verifyAllLinks (pattern)
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Verifies that the selected
option of a drop-down
satisfies the
optionSpecifier.

Waits for getting the
option selected; used with
the accessor
assertSelected.

Waits for not getting the
option selected; used with
the accessor
assertSelected.

Verifies the alert text;
used with the accessor
storeAlert.

Waits for the alert; used
with the accessor
storeAlert.

Verifies the button; used
with the accessor
storeAllButtons.

Waits for the button to
load; used with the
accessor storeAllButtons.

Verifies all links; used with
the accessor storeAllLinks.
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waitForAllLinks (pattern) Waits for all links; used
with the accessor
storeAllLinks.

verifyAllWindowlIds (pattern) Verifies the window id;
used with the accessor
storeAllWindowlIds.

waitForAllWindowIds (pattern ) Waits the window id; used
with the accessor
storeAllWindowlIds.

verifyAttribute (attributeLocator, pattern) Verifies an attribute of an
element; used with the
accessor storeAttribute.

waitForAttribute (attributeLocator, pattern) Waits for an attribute of an
element; used with the
accessor storeAttribute.

verifyBodyText(pattern) Verifies the body text;
used with the accessor
storeBodyText.

waitForBodyText(pattern) Waits for the body text;
used with the accessor
storeBodyText.

waitForConfirmation(pattern) Waits for confirmation;
used with the accessor
storeConfirmationPresent
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Locators

Element Locators help Selenium to identify the HTML element the command
refers to. All these locators can be identified with the help of FirePath and
FireBug plugin of Mozilla. Please refer the Environment Setup chapter for details.

identifier=id Select the element with the specified "id" attribute and
if there is no match, select the first element whose @name attribute is id.

id=id Select the element with the specified "id" attribute.

name=name Select the first element with the specified "name"
attribute

dom=javascriptExpression Selenium finds an element by evaluating
the specified string that allows us to traverse through the HTML Document
Object Model using JavaScript. Users cannot return a value but can
evaluate as an expression in the block.

xpath=xpathExpression Locate an element using an XPath
expression.
link=textPattern Select the link element (within anchor tags)

which contains text matching the specified pattern.

css=cssSelectorSyntax Select the element using css selector.
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6. WEBDRIVER

WebDriver is a tool for automating testing web applications. It is popularly
known as Selenium 2.0. WebDriver uses a different underlying framework, while
Selenium RC uses JavaScript Selenium-Core embedded within the browser which
has got some limitations. WebDriver interacts directly with the browser without
any intermediary, unlike Selenium RC that depends on a server. It is used in the
following context:

Multi-browser testing including improved functionality for browsers which
is not well-supported by Selenium RC (Selenium 1.0).

Handling multiple frames, multiple browser windows, popups, and alerts.
Complex page navigation.
Advanced user navigation such as drag-and-drop.

AJAX-based UI elements.

Architecture

WebDriver is best explained with a simple architecture diagram as shown below.

Web Application

Noeccol
1

Selenium Web Driver

J

Selenium Test
(Java, C#, Ruby, Python, Perl,
Php, Java Scrip
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Selenium RC Vs WebDriver

Selenium

Selenium RC

The architecture of Selenium RC is
complicated, as the server needs to be
up and running before starting a test.

Selenium server acts as a middleman
between the browser and Selenese
commands.

Selenium RC script execution is slower,
since it uses a Javascript to interact with
RC.

Selenium RC cannot support headless
execution, as it needs a real browser to
work with.

It's a simple and small API.

Less object-oriented API.

Cannot test mobile Applications.

Scripting using WebDriver

Selenium WebDriver

WebDriver's architecture is simpler
than Selenium RC, as it controls the
browser from the OS level.

WebDriver interacts directly with
the browser and uses the browser's
engine to control it.

WebDriver is faster, as it interacts
directly with the browser.

WebDriver can support the headless
execution.

Complex and a bit large API as
compared to RC.

Purely object-oriented API.

Can test iPhone/Android
applications.

Let us understand how to work with WebDriver. For demonstration, we would
use http://www.calculator.net/. We will perform a "Percent Calculator" which is
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located under "Math Calculator". We have already downloaded the required
WebDriver JAR's. Refer the chapter "Environmental Setup" for details.
Step 1 : Launch "Eclipse" from the Extracted Eclipse folder.
@‘.\_)1 « DotaDisk (D) » PERSONAL DOCS » Echpse ¢ eclipse-standard-huna-R-wind2-«B5 64 » eclipse » v |4l P‘
Cuganize = Inchude i hbrary = Share with v Plew foider - w“
L3 configuration
i dropan
features
;;‘g"ll “+
reagme . N .
- eclipseproduct ' |
E .( c«';ucﬂ: 2106 4 ,
e s
- "7 echpsec.ene
[ 2" epl-vi0.htmi
[ 2 notice himd
-
|
4
|
4
:
RS
.

Step 2 : Select the Workspace by clicking the 'Browse' button.

< Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace:

["| Use this as the default and do not ask again

v Browse..,

0K

J

Cancel

tutorialspoint

SIMPLYEASYLEARNINE

pi

67



Selenium

Step 3 : Now create a 'New Project' from 'File' menu.

D Javn - Eclipue
(L dava Project
e, ] Progect..
loww il B Packege
tow A 1ts Nt @ Clu
% trle. © Interface
= O Enum
@ Annotaton
v e Shify -
3 & Source Folder
40 Java Working Set "
Move S Folder [E Tutonials
Renpeme 2 Fle Go through butortats
P 18 Untitted Text Fle
Convert Line Defimitens To Yo% it Test Case
L}
Prin (T P, p—— What's New
Fnd out what = new
Swatch Workspace 4
Restart
Lo Impon..
| Ly Bgor..
Properties At~ Enter

Step 4 : Enter the Project Name and Click 'Next'.

2 New Java Project
Create a Java Project —
Create a Java project in the workspace or in an external location.
Project nams‘f WebDriverDemg‘, >
Use default location
Locatian: | [E‘-tF-’ERSONAL bOCS"fSelenium Trials\WebDriverDemo || Browse..
JRE
@ Use an execution environment JRE: | JavaSE-1,8 Z
() Use a project specific JRE: jrre’8 7 v |
(71 Use default JRE (currently 'jre8’) Configure JREs...
Project layout
(©) Use project folder as root for sources and class files
© Create separate folders for sources and class files Configure default...
Working sets
["] Add project to working sets
et v Select
'/;“ = ,
@ | <Back W[I Next> y Finish ] [ Cancel
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Step 5 : Go to Libraries Tab and select all the JAR's that we have downloaded.
Add reference to all the JAR's of Selenium WebDriver Library folder and also
selenium-java-2.42.2.jar and selenium-java-2.42.2-srcs.jar.

2= New Java Project | _,;,_j'[‘_,@_“‘ﬁ-; ' ﬂ""

Java Settings —
Define the Java build settings. /

l & Source l = ProjectsJ B Libraries B"U' Order and Export‘
JARs and class folders on the build path:

apache-mimedj-0.6.jar - D:\PERSONAL DOCS\Selenium ~ o [ Add JARs.., ]
bsh-1.3.0.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\

cglib-nodep-2.1_3.jar - D:\PERSONAL DOCS\Selenium Tr [ Add External JARs... ]
commeons-codec-1.9.jar - DAPERSONAL DOCS\Seleniurr [ Add Variablew. ]
commons-collections-3.2.1,jar - D:\PERSONAL DOCS\Se

commons-exec-1.1.jar - DA\PERSONAL DOCS\Selenium 1 [ Add Library... ]
commons-ic-2.4.jar - D:\PERSONAL DOCS\Selenium Trig =

commons-jxpath-1.3,jar - D:\PERSONAL DOCS\Seleniurr [ Add Class Folder... ]
commons-lang3-3.2.1,jar - D\PERSONAL DOCS\Seleniur LAdd e Folder...]
commons-logging-1.1.3.jar - D:\PERSONAL DOCS\Selen

cssparser-0.9.11,jar - D:\PERSONAL DOCS\Selenium Trial ; -
guava-15.0,jar - D\PERSONAL DOCS\Selenium Trials\JAF el
hamcrest-core-1.3.jar - D:\PERSONAL DOCS\Selenium Ti [ gz ]
hamcrest-library-1.3.jar - D:\PERSONAL DOCS\Selenium

htmlunit-2.14.jar - D:\PERSONAL DOCS\Selenium Trials\, Migrate JAR File...

htmlunit-core-js-2.14 jar - D\PERSONAL DOCS\Seleniun
httpclient-4.3.2,jar - D:\PERSONAL DOCS\Selenium Trials
httpcore-4.3.1 jar - D:\PERSONAL DOCS\Selenium Trials,
httpmime-4.3.2.jar - D:\PERSONAL DOCS\Selenium Trial
ini4j-0.5.2 jar - D:\PERSONAL DOCS\Selenium Trials\JAR
jcommander-1.29,jar - D:\PERSONAL DOCS\Selenium Tr
jetty-websocket-8.1.8.jar - D:\PERSONAL DOCS\Seleniun

ina-3.4.0.iar - D:\PERSONAL ?OCS\Selenium Trials\JAR\s ™
< [T »

@ Next > ' Finish ] [ Cancel
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Step 6 : The Package is created as shown below.

[# Package Explorer 52

b (22 selrcdemo

a L:j WebDriverDemo|

& src

. = JRE System Library [JavaSE-1.8]

. =, Referenced Libraries

Selenium

Step 7 : Now right-click on the package and select 'New' >> 'Class' to create a

‘Class’.
[£ Package Explorer 53 ez =2
b 2 selrcdemo
= @3 New W 2% Java Project
a { Ge Into ™1 Project...
=y Open in New Window f  Package
=\ F Open Type Hierarchy F4f| & Class
Show In Alt+Shift+W » y Interface
[2 Copy Ctrl+C G Enum
5= Copy Qualified Name € | Annctticn
® | piia CtrlsV # Source Folder
= 15 ;
% Delete Delete L‘.A Java Working Set
] Folder
Build Path » < File
asiece RUESSES Untitled Text File
Refactor Alt+Shift+T » Y JUnit Test Case
2y Import.. ™ Other. Ctrl+N
iy Export..
% Refresh F5
Close Project
Close Unrelated Projects
Assign Working Sets...
Debug As »
Run As 4
Team >
Compare With 4
Restore from Local History...
Configure 4
Properties Alt+Enter
tutorialspoint
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Step 8 : Now name the class and make it the main function.

2 New Java Class |E”__JE' EXT)
Java Class
(1, The use of the default package is discouraged. @

Source folder: 7WebDriverDemo/src Browse... l
Package: (default)

| Enclosing type: | || Browse..
Name: (uebdriverdemo.
Modifiers: © public () package private protected

[7] abstract [ |final [ static

Superclass: Vjarva.ia'ng.bbject ] Browse...

Remove

Which method stubs would you like to create?.
‘C /. public static void main(String[].
|| Constructors from superclass

[V| Inherited abstract methods

Do you want to add comments? (Configure templates and default value here)

[] Generate comments
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Step 9 : The class outline is shown as below.

f£ Package Explorer 2% = % ¥ = O | [J] webdriverdemo.java 2
(= selrcdemo 1

4 =2 WebDriverDemo 2 public class webdriverdemo {
a4 (B src

4 public static void main(String[] args) {

« @Efault package) s Auto-generated method stub
[J] webdriverdemo.java 5
= JRE System Library [JavaSE-1.8] 7 ¥

=, Referenced Libraries

Step 10 : Now it is time to code. The following script is easier to understand, as
it has comments embedded in it to explain the steps clearly. Please take a look
at the chapter "Locators" to understand how to capture object properties.

import java.util.concurrent.TimeUnit;
import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;

public class webdriverdemo

{

public static void main(String[] args)

{

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait (10, TimeUnit.SECONDS);

// Launch website

driver.navigate().to("http://www.calculator.net/");

// Maximize the browser

driver.manage().window().maximize();

// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();
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// Click on Percent Calculators

driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a")).click();

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl")).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table/tbody
/tr/td[2]/input™)).click();

// Get the Result Text based on its xpath
String result =

driver.findElement(By.xpath(".//*[@id="content']/p[2]/span/font/b")

)
.getText();
//Print a Log In message to the screen
System.out.println(" The Result is " + result);
//Close the Browser.
driver.close();

}
}

Step 11 : The output of the above script would be printed in Console.

Erotéems # Mwadoc Daderstion ) Console X % & LiESY -
lumatutedie mabdinniderno |leve Application] C\Progum FilerUsve! ped i jevaw. exe (29 Jul 2014 7:52:29 g
e Mesult is &
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Most Used Commands
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The following table lists some of the most frequently used commands in

WebDriver along with their syntax.

Command

driver.get("URL")

element.sendKeys("inputtext")

element.clear()

select.deselectAll()

select.selectByVisibleText("some text")

driver.switchTo().window("windowName")

driver.switchTo().frame("frameName")

driver.switchTo().alert()

driver.navigate().to("URL")

A tutorialspoint
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Description

To navigate to an application.

Enter some text into an input box.

Clear the contents from the input
box.

Deselect all OPTIONs from the first
SELECT on the page.

Select the OPTION with the input
specified by the user.

Move the focus from one window
to another.

Swing from frame to frame.

Helps in handling alerts.

Navigate to the URL.
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driver.navigate().forward() To navigate forward.
driver.navigate().back() To navigate back.
driver.close() Closes the current browser

associated with the driver.

driver.quit() Quits the driver and closes all the
associated window of that driver.

driver.refresh() Refreshes the current page.

75

A tutorialspoint

SIMPLYEASYLEARNINE



/. LOCATORS

Locating elements in Selenium WebDriver is performed with the help of
findElement() and findElements() methods provided by WebDriver and
WebElement class.

o findElement() returns a WebElement object based on a specified search
criteria or ends up throwing an exception if it does not find any element
matching the search criteria.

o findElements() returns a list of WebElements matching the search criteria.
If no elements are found, it returns an empty list.

The following table lists all the Java syntax for locating elements in Selenium
WebDriver.

Method Syntax Description

By ID driver.findElement(By.id(<element ID>)) Locates an
element
using the ID
attribute

By driver.findElement(By.name(<element name>)) Locates an

name element
using the
Name
attribute

By class driver.findElement(By.className(<element class>)) Locates an

name element
using the
Class
attribute

By tag driver.findElement(By.tagName(<htmltagname>)) Locates an
name element
using the
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By link  driver.findElement(By.linkText(<linktext>))
text

By driver.findElement(By.partialLinkText(<linktext>))
partial
link text

By CSS driver.findElement(By.cssSelector(<css selector>))

Selenium

HTML tag

Locates a
link using
link text

Locates a
link using the
link's partial
text

Locates an
element
using the
CSS selector

By driver.findElement(By.xpath(<xpath>)) Locates an
XPath element
using XPath
query
Locators Usage

Now let us understand the practical usage of each of the locator methods with

the help of http://www.calculator.net

By ID

Here an object is accessed with the help of IDs. In this case, it is the ID of the
text box. Values are entered into the text box using the sendkeys method with

the help of ID(cdensity).
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J i Mass Caiculator 4+
(' e w.calculator.net macs calculatar ey

M Most Visited | Getting Started | | Suggested Sites Web Slice Gallery New Tab

Calculator.net

Home ; Math Calcuaturs 7 Mass Cslcslatne
P Financial Calculators ‘

| Mass Calculator

eight Loss Calculators ‘
P Weigh G This i3 & basic mass calculator based on densily and volume. Thes calculator

7eaURS Of MEny COMmMon unks
' Math Calculators d -

Scromhic Calcutator ° Modify the values and click the buttc

Fraztion Caloulator -
Den llogram{cubic meter g

v v

Paetcard Caloutator
Time Caloulator Vol 1 cubic medet -

>
>
¥ Trangle Cafcudator
>
>

Volume Calculator

Number Seguence Caloulator
P Pregnancy Calculators
» Other Calculators

» Caleulators for Your Site

[ Search |
# ¢ £ ) = cComile HIMLw (55 Soipt DOM  Met Cos Frel'ath

o Edit inputfcdensity < td  tr « thody ¢ tablesstandardpanel * Jorm ¢« divecontent ¢ td ¢ tr < thody ¢ table * body < html

= CEADLG Lusvprtandada™ ESlassetpanel

= <tbody»
W <tz>
<td alaigm=Tright"> S sy </sd>
i <td slign="zight">
NPt 10T odenaisy” sypertieat” style*"teat-allign
Fighti ™ value="1300% sizes"i" nase~"cdennizy™»
c/nd>
= <td>
i <select id="cdensityunit® nase= cdensizyunit™>
</ed>

driver.findElement(By.id("cdensity")).sendKeys("10");
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By Name

Here an object is accessed with the help of names. In this case, it is the name of
the text box. Values are entered into the text box using the sendkeys method
with the help of ID(cdensity).

i1l Mas Caludatar +
€ N 2 cakulatonnet ol

& Woat Visted Getting Started Sugpested Stes Wieh Shce Gallary New Tob

Calculator.net B

w | M Caloudames  Mass Caiculator

P Fimancint Calculnton PR R e
Mass Calculator
W Culcules
- Wi Liows:Cu iasboons This 15 2 bask mass caloul 30r Hased on denaly and volume This calodasor akes and gonaraies
. rosadts of mans cammaon unts
~ Math Calculstors :

» Soemic Calotatoe ° Modify the values and click the button to use

> Fracson Cadasstor

Peccant Cxiaulsor f'“‘»s Kilogramicuble melet -

>

> Thmm Caloutaiee velume 1 cubic metnt -
> Trmnghe Caltisate

> Whirms oot

> 4

Numbe! Eeguence Cafoslator
P Pregnancy Cafculators
P Ovor Calculotors

P Calcutators for Your Site

Search
# F € ) = CGanole HIMLe | C55 Sot DOM  Met  Conbes  FirePath
W Edt | inputfedansity © td ¢ b ¢ thody ¢ tbkIsandardpanel ¢ fomm ¢ dhEcostent ¢ i thody ¢ tahls ¢ body ¢ hml Style «  Computed
o CIRELE LANTRIARALEE BLANTRUNNL T

= vrbody»

= <ne>

w1d aligae"rigp

= <o aligne*
ingsy dde pdansiny® yyperTiaxs® erylse® szealagm: hody, p, W, Aiv, g
SEPHKG S Salups8300° siame* " saseeidunsiiy*r vhen . 8334

driver.findElement(By.name("cdensity")).sendKeys("10");
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By Class Name

Here an object is accessed with the help of Class Names. In this case, it is the
Class name of the WebElement. The Value can be accessed with the help of the
gettext method.

L S T T ey o in]

B Vo Cotobon

m

L= PP a 85 4 N & »-

B Pt Bt || g Saveed sppeend Mony Wk Se Oatery P Ten

Calculator.net cim
[

ass culator

L

7]

Wiodity the sefues and chich the Button tu cee

v - v

Cacdate ®

List<WebElement> byclass = driver.findElements(By.className("smalltext
smtb"));

By Tag Name

The DOM Tag Name of an element can be used to locate that particular element
in the WebDriver. It is very easy to handle tables with the help of this method.
Take a look at the following code.

WebElement table = driver.findElement(By.id("calctable"));
List<WebElement> row = table.findElements(By.tagName("tr"));

int rowcount = row.size();
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By Link Text
This method helps to locate a link element with matching visible text.

| £ Half Life Calculator A

¢ 4 cafoulaton.net to caléulaber 24| o B

8 Most Visted | Getting Started | Suggected Stes | | Web Sice Gallery . New Tab

Calculator.net 6 1

frorem ) Wats Cukeatutars / Mad Lide Cubcabens

Half Life Calculator

The following 10048 C3n generale sy 008 of T viloss from Me ofisr Brse n e harils fommda b
a sumatance undergoing decay to decraase by hat

» Financial Calculators
P Weight Loss Calculators

¥ Math Calculators

> Soentsic Caloutatr Half Life Calculator
¥ Frachon Calouaty FIaase prondds wny res of the folioweng 10 CRICULAS T Tourh value
> Farcen Caoulue
- L quariity reccnd inital dquaniily b haslt-He
> g Aol N ", t L
' w3

0 o Calcvlote ®

b Pregnancy Coasoulagom

P Onher Calculotors Half Life, Mean Lifetime, and Decay Constant Conversion
P Calculators foe Youll Site Pleaze prowae anyone of e fodowing 1o get the athet two
| — hattafe mean Wisdme Uacay constant
}#—wavzn ha : :
s - -
- | — —

# W € ) IE comole WML (55 Script  DOM  Metll Cochies FirePath

o Bt 8 dwmb * dwabown © divemeny * civ@lett -« t0 thody - table < body * mmi Style »  Com|

W o<al AR
& <at Lagant e ™> '
Loy = lnhered from 4

driver.findElements(By.linkText("Volume")).click();
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By Partial Link Text
This method helps locate a link element with partial matching visible text.

£ Half Lifw Calculator 4

“ cafculaon.net B8

B Most Visted Getting Started Suggested Stes Weks Sice Gallery New Tan
Calculator.net 6L

Half Life Calculator

P Financial Calculators

» Weight Loss Calculators

The followng 15048 can genersk DO® Of 198 vaioss fram Me othier Brse (n B harils formada b
~ A suzatance undergoing y hal
¥ Math Calculators , .
> Soentfic Caloutan Half Life Calculator
’ act Calostatn FIRAse prondds wnny tres of e folioweng 10 CRICUIAS T Tourth value
> doul
\ quasiity recrns Inibal cuiariily Vit halt-We
> N H, t t

> Tha L

>N ime Cs fakon

3 Number Saguent N Calculote ®
P Pregnancy Cosculagbm

» Onhei Calculotorn

Half Life, Mean Lifetime, and Decay Constant Conversion

» Calcudators foe Youll Site Plegse trove anpone of Tee Il oeang Lo get the othel two
hatiate mean Wlsdme Uecay constant
L A
?nr:n 3 T
- -
| — —
# W € )= comole HIMLe (55 Script DOM  Metll Cocies  FirePath
o  Edt 8 dwmbd * dwmbowr © divemeny * cv@left « 10 thody * table < body * mmi Style v Com

. 3
F -
s
* At zelex ]
- a s seas-anaal
¥ < aaas

driver.findElements(By.partialLinkText("Volume")).click();

By CSS

The CSS is used as a method to identify the webobject, however NOT all
browsers support CSS identification.

WebElement loginButton =
driver.findElement(By.cssSelector("input.login"));

By XPath
XPath stands for XML path language. It is a query language for selecting nodes

from an XML document. XPath is based on the tree representation of XML
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documents and provides the ability to navigate around the tree by selecting
nodes using a variety of criteria.

. Haif Lifte Calodazor [ 2
€ 4 calculstor.net 1l ife - clil-c

5 Mow Viarted Getting Started Suggerted Stey Web Shce Galery New Tab

Calculator.net I

Hisve J Math Cascataiars ( Hatt Life Calcalanr

P Financiad Caloutators Half Life Calculator

P Weigh Calculaton
Weight Loss o cus The fotiowing tooks can generate any one of e yalues from ihe other feee In He hatdte farmeta )

A FUDREINCE UNARTQOINg Deciy 10 decrasss by halt
¥ Math Coloolaton e Qoing O% F a

Ry —— Half Life Calculator
> Fracion Csoutstinn Pragss pronds any hees of tha Sollowmg 1o caicutans e lounth valus
» Peccont Cooduton

quamty remans bl quantty e halt ke
? Time Caoutator N N o g

1 o w2

3 Tuanges Caloulakx .. ..... 1
> \otume Catoutator ¥ o |

? Humasr Sagusnce SHoasatol Calculate @

P Pragnancy Calculators

[ NSS Half Life, Mglin Lifetime, and Decay Constant Conversion

P Calculotoey Tor Yout Site Prease proade sgifone of e folowing to gel the sifief teo
maan seims detay constam
' .

v ¥ <=

Top Wincow * anhlqm‘ APatre P Bed= content | Aable[ L Vthody
E S

driver.findElement (By.xpath(".//*[@id="content']/table[1]/tbody/tr/td/ta
ble/tbody/tr[2]/td[1]/input")).sendkeys("100");
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8. INTERACTIONS

User Interactions

Selenium WebDriver is the most frequently used tool among all the tools
available in the Selenium tool set. Therefore it is important to understand how to
use Selenium to interact with web apps. In this module, let us understand how
to interact with GUI objects using Selenium WebDriver.

We need to interact with the application using some basic actions or even some
advanced user action by developing user-defined functions for which there are
no predefined commands.

Listed below are the different kinds of actions against those GUI objects:
e Text Box Interaction
e Radio Button Selection
e Check Box Selection
e Drop Down Item Selection
e Synchronization
e Drag & Drop
e Keyboard Actions
e Mouse Actions
e Multi Select
e Find All Links

Text Box Interaction

In this section, we will understand how to interact with text boxes. We can put
values into a text box using the 'sendkeys' method. Similarly, we can also
retrieve text from a text box using the getattribute("value") command. Take a
look at the following example.
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‘ Home / Math Calculators / Percent Calculator

Percent Calculator

P Financial Calculators

P Weight Loss Calculators ‘

Please fill any two fields in the following percentage calculator and click the “Calculate” button to get

the third value.
¥ Math Calculators ‘

> Scientific Calculator ‘ % of = Calculate ®
> Fraction Calculator
P Percent Caiculator

> Time Calculator

; | athematics, a percentage is a number in the fraction of 100. Itis often denoted with the symbol
> Triangle Calculator "% or simply "pct” or "percent”. For example, 35% is equivalent to 0.35 or 35/100. The calculator
% Volume Calculator labove can take any two values and calculate the third value. Examples:

> Number Sequence Calculator 5 percentof30 =7

P Pregnancy Calculators

? percentof30=15
5percentof 2=1.5

) Other Calculators

» Calculators for Your Site \

[* | (SS Scipt DOM Neff Cookies FirePath

body ¢ table.panel < dig##bntent < td < tr < tbody < table ¢ body < html

% of

<input id="cparZ" type="text" style="text-zlign: right;" value=""

size="10" name="cpariZ">
<input id="cpar3" type="text" style="text-zalign: right;" value="" sgize="10" name="
</td>

import java.util.concurrent.TimeUnit;
import org.openga.selenium.*;

import org.openqa.selenium.firefox.FirefoxDriver;

public class webdriverdemo
{

public static void main(String[] args) throws InterruptedException

{

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds

// before throwing exception

driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);

// Launch website

driver.navigate().to("http://www.calculator.net
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/percent-calculator.html");

// Maximize the browser

driver.manage().window().maximize();

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl")).sendKeys("10");

Thread.sleep(5000);

// Get the text box from the application
String result =

driver.findElement(By.id("cparl")).getAttribute("value");

// Print a Log In message to the screen

System.out.println(" The Result is " + result);

// Close the Browser

driver.close();

Output
The output of the above script is displayed as shown below.

N ts of te [ Console 3
<terminated> webdriverdemo [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (5 Aug 2014 7:47:48 pm)
The Result is 1@
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Radio Button Interaction

In this section, we will understand how to interact with Radio Buttons. We can
select a radio button option using the 'click' method and unselect using the same
‘click' method.

Let us understand how to interact with radio buttons using
http://www.calculator.net/mortgage-payoff-calculator.html. We can also check if
a radio button is selected or enabled.

| Home / Financial Calculators / Mortgage Payoff Calculator

. Mortgage Payoff Calculator

The Mortgage Payoff Calculator is used to determine your current mortgage payoff schedule based
on a fixed interest. You can choose to pay off your loan altogether, and see the costs, or view the
effects of an additional monthly payment. This calculator can also give outthe interest saved and the
new loan schedule.

¥ Financial Calculators
> Mortgage Calculator
» Loan Calculator

v

Auto Loan Calculator

> Interest Calculator
> Real Estate Calculator e Modify the values and click the button to use
> Take-Home-Pay Calculator — -
isti 600004
> Payment Calculator Existing Loan Amount  § 300000 M old payment
> Retirement Calculator Existing Loan Term 30 years 500000 o Palance
I old interest
> Amortization Calculator Interest Rate 6 % 400004 B8 new payment
> Investment Calculator Time Remaining 25 years 0 months 300004 Il new balance
y . B new interest
> Currency Calcx.Jfétor ,?} Payoff altogether 200004 4
> House Affordability Calculator ©) Payoff with additional 3 500 per month
> Compound Interest Calculator SE—— woR
P ¢ Calculate ®
i 0
> Inflation Calculator 5 12 18 >4 20
> Lease Calculator
> Finance Calculator summary
» Mortgage Payoff Calculato] With additional $500.00 monthly payment, you can payoff the loan in 15 years 8.00 months. Itis 9
years 4.00 months earlier than the old schedule. You will save $108,886.04 of interest.
> Refinance Calculator
5S Script DOM Net @okies FirePath pok

dy « table#cal..le.panel § div.leftinput < div#content < td < tr < tbody < table < body < html

>
| <td colspan="3">
<input id="cpayoffl"” type="radio" value="together" name="cmonthorysar">

Payoff altogether
<bxr>

<input id="cpayecff2" type="radioc" checked="" value="monthly" name="cmonthoryear">
Paycff with additicnal 3
<input id="cadditional" type="text" style="text-align:

right;" wvalue="500" size="2" name="cadditicnal">

per month

import java.util.concurrent.TimeUnit;
import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;

public class webdriverdemo

{

public static void main(String[] args) throws InterruptedException

{
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WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait(10@, TimeUnit.SECONDS);

// Launch website
driver.navigate().to("http://www.calculator.net
/mortgage-payoff-calculator.html");

driver.manage().window().maximize();

// Click on Radio Button
driver.findElement(By.id("cpayoffl")).click();

System.out.println("The Output of the IsSelected " +
driver.findElement(By.id("cpayoffl")).isSelected());

System.out.println("The Output of the IsEnabled " +
driver.findElement(By.id("cpayoffl")).isEnabled());

System.out.println("The Output of the IsDisplayed " +
driver.findElement(By.id("cpayoffl")).isDisplayed());

driver.close();

// Close the Browser.

driver.close();

Output

Upon execution, the radio button is selected and the output of the commands
are displayed in the console.
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<

5,'_ Problems @ Javadoc (j:.() Declaration q Results of running suite £ Console

 <terminated> webdriverdemo [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (5 Aug 2014 12:03:03 pm)

The Output of the IsSelected true
The Output of the IsEnabled true
The Output of the IsDisplayed true

o
&

Check Box Interaction

In this section, we will understand how to interact with Check Box. We can select
a check box using the 'click' method and uncheck using the same 'click' method.

Let us understand how to interact with a check box using
http://www.calculator.net/mortgage-calculator.html. We can also check if a
check box is selected/enabled/visible.
Home / Financial Calculators / Mortgage Calculator
¥ Financial Calculators Mortgage Calculator Print

P Mortgage Calculator

> Auto Loan Calculator

> Interest Calculator Home Price 5. 300000 'Monthly Pay: $1,168.04

> Real Estate Calculator Down Payment 20 % Monthly Total

> Take-Home-Pay Calculator Loan Term 30 years Mortgage Payment $1,168.04  $420,496.17

> Payment Calculator Interest Rate 416 % Property Tax $300.00  $108,000.00

> Retirement Calculator _ Home Insurance $100.00  $36,000.00

> Amortization Calculator ¥} Include Optionals Below Other Costs $250.00  $90,000.00

> Investment Calculator Property Taxes 12 % Total Out-of-Pocket $1818.04 $654,496.17

> Currency Calculator ome Insurance § 1200 Near

> House Affordability Calculator PMI Insurance § 0 Kear House Price $300,000.00

> Compound Interest Calculator HOAFee § 0 iyear Loan Amount $240.000.00

> Inflation Calculator Ot Cast § 3000 hear Down Payment $60,000.00

> Lease Calculator - Total of 360 Mortgage Payments $420,496.17

> Finance Calculator State o Total Interest $180,496.17

> Mortgage Payoff Calculator Mortgage Payoff Date Aug. 2044

> Refinance Calculator
S Script DOM Net Cookies Firelfath AP
fd < tr < tbody < table < td < tr - < table < div#content < td < tr < tbody < table < body < html

# <tr>
B <tr>
= <td celspan="3">
<br>
2 <label for="caddo}
<input id="caddoptional" type="checkbox" checked="" value="1" name="caddopticnal">
<b>Include Opticnals Belcw</b>
</label>
</td>

import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;
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public class webdriverdemo

{

public static void main(String[] args) throws InterruptedException

{

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds

// before throwing exception

driver.manage().timeouts().implicitlyWait(1@, TimeUnit.SECONDS);

// Launch website

driver.

navigate().to("http://www.calculator.net

/mortgage-calculator.html");

driver.

manage() .window().maximize();

// Click on check box

driver.

System.

driver

System.

driver.

System.

driver.

driver

findElement(By.id("caddoptional™)).click();

out.println("The Output of the IsSelected " +

.findElement(By.id("caddoptional™)).isSelected());

out.println("The Output of the IsEnabled " +
findElement(By.id("caddoptional™)).isEnabled());

out.println("The Output of the IsDisplayed " +
findElement (By.id("caddoptional™)).isDisplayed());

.close();
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Output

Upon execution, the check box is unchecked after the click command (as it was
checked by default) and the output of the commands are displayed in the
console.

rblems IVa Declaratior q Results of running surte E Console 2
<terminated> webdriverdemo [Java Application] C:\Program Files\Java\jre8\bin'\javaw.exe (5 Aug 2014 12:09:07 pm)
The Output of the IsSelected false

The Output of the IsEnabled true
The Output of the IsDisplayed true

Dropdown Interaction

In this section, we will understand how to interact with Dropdown Boxes. We can
select an option using 'selectByVisibleText' or 'selectByIndex' or 'selectByValue'
methods.

Let us wunderstand how to interact with a dropdown box
http://www.calculator.net/interest-calculator.html. We can also check
dropdown box is selected/enabled/visible.

using
if a

| Home / Financial Calculators / Interest Calculator
¥ Financial Calculators Print

Interest Calculator

This is a fixed-rate compound interest calculator which provides the value for interest and the final
balance if you save a fixed amount and/or save periodically. You can also consider these values with
respect to tax and inflation. For periodic savings, you can choose to save at the beginning or at the
end of each period. You can choose the type of compound interest you receive. To understand the
difference between types of compound interest, please check the Compound Interest Calculator.

> Mortgage Calculator
> Loan Calculator
> Auto Loan Calculator

) Interest Calculator

tr < thody < table#cal..le.panel < div.leftinpu
+H <tr>
# <tr>
@ <tr>

<td>Compound </td>

= <td align="right">

e

2] <select id="ccompound” style="width:80px;" name="ccompound">

div¥#content < td < tr < tbody < table

> Real Estate Calculator The APY (Annual Percentage Yield) given by bank is normally the interest rate compounded
annually.

> Take-Home-Pay Calculator
> Payment Calculator o Modify the values and click the button to use
> Retirement Calculator - [
> Amortization Calculator Starting Principal § 20000 | Resu"s ‘
> Investment Calculator Annual Contribution $ 5000 End Balance $56,641.10
> Currency Calculator Monthly Contribution $ 0 After Inflation Adjustment $48,859.11
> House Affordability Calculator Contribute atthe © beginning ) end Total Principal $45,000.00
» Compound Interest Calculator of each compounding period Total Interest $11,641.10
> Inflation Calculator Interest Rate 6 %
> Lease Calculator Compound annually ~
> Finance Calculator After 5 years
> Mortgage Payoff Calculator Tax Rate 0 %
> Refinance Calculator A o

v | (SS Script DOM Net Cookies FirePath R

< body < html
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import java.util.concurrent.TimeUnit;
import org.openga.selenium.*;
import org.openga.selenium.firefox.FirefoxDriver;

import org.openga.selenium.support.ui.Select;

public class webdriverdemo

{

public static void main(String[] args) throws InterruptedException

{

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait (10, TimeUnit.SECONDS);

// Launch website
driver.navigate().to("http://www.calculator.net
/interest-calculator.html");

driver.manage().window().maximize();

// Selecting an item from Drop Down list Box
Select dropdown =

new Select(driver.findElement(By.id("ccompound")));
dropdown.selectByVisibleText("continuously");

// you can also use dropdown.selectByIndex(1l) to
// select second element as index starts with @.

// You can also use dropdown.selectByValue("annually");

System.out.println("The Output of the IsSelected " +
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driver.findElement(By.id("ccompound”)).isSelected());

System.out.println("The Output of the IsEnabled " +
driver.findElement(By.id("ccompound”)).isEnabled());

System.out.println("The Output of the IsDisplayed " +
driver.findElement(By.id("ccompound")).isDisplayed());

driver.close();

Output

Upon execution, the dropdown is set with the specified value and the output of
the commands are displayed in the console.

(*/ Problems @ Javadoc L; Declaration q' Results of running suite &) Console 52

<terminated> webdriverdemo [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (5 Aug 2014 8:28:19 pm)
The Output of the IsSelected false

The Output of the IsEnabled true

The Output of the IsDisplayed true

Synchronization

To synchronize between script execution and application, we need to wait after
performing appropriate actions. Let us look at the ways to achieve the same.

Thread.Sleep

Thread.Sleep is a static wait and it is not a good way to use in scripts, as it is
sleep without condition.

Thread.Sleep(1000); //Will wait for 1 second.

Explicit Waits
An 'explicit wait' waits for a certain condition to occur before proceeding further.
It is mainly used when we want to click or act on an object once it is visible.
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WebDriver driver = new FirefoxDriver();
driver.get("Enter an URL"S);

WebElement DynamicElement = (new WebDriverWait(driver,
10)).until(ExpectedConditions.presenceOfElementLocated(By.id("DynamicEle
ment”)));

Implicit Wait

Implicit wait is used in cases where the WebDriver cannot locate an object
immediately because of its unavailability. The WebDriver will wait for a specified
implicit wait time and it will not try to find the element again during the specified
time period.

Once the specified time limit is crossed, the WebDriver will try to search the
element once again for one last time. Upon success, it proceeds with the
execution; upon failure, it throws an exception.

It is a kind of global wait which means the wait is applicable for the entire driver.
Hence, hardcoding this wait for longer time periods will hamper the execution
time.

WebDriver driver = new FirefoxDriver();
driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);
driver.get("Enter an URL");

WebElement DynamicElement = driver.findElement(By.id("DynamicElement"));

Fluent Wait

A FluentWait instance defines the maximum amount of time to wait for a
condition to take place, as well as the frequency with which to check the
existence of the object condition.

Let us say we will 60 seconds for an element to be available on the page, but we
will check its availability once in every 10 seconds.

Wait wait = new FluentWait(driver)
.withTimeout (60, SECONDS)
.pollingEvery (10, SECONDS)
.ignoring(NoSuchElementException.class);

WebElement dynamicelement = wait.until(new
Function<webdriver,webElement>()

{
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public WebElement apply(WebDriver driver)
{

return driver.findElement(By.id("dynamicelement"));

}
)5

Drag & Drop

As a tester, you might be in a situation to perform a 'Drag & drop' operation. We
will perform a drag and drop operation by picking up a tree grid that is available
for us on
http://www.keenthemes.com/preview/metronic/templates/admin/ui_tree.html.

In the example, we would like to drag an element 'Disable Node' from 'initially
open' folder to 'Parent Node' Folder.

E] Parent Node

------ Initially selecte
...... A Custom Icon
[=}- % initially open
e Another node
------ Another Custom Icon
...... Disabled Node
[+]~ @@ Sub Nodes
Another Node

Note! Opened and selected nodes will be saved in the user’s browser, so when returning to the

same tree the previous state will be restored.

import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;
import org.openga.selenium.interactions.Actions;

import org.openga.selenium.interactions.Action;
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public class webdriverdemo

{

public static void main(String[] args) throws InterruptedException

{

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds

// before throwing exception

driver.manage().timeouts().implicitlyWait(1@, TimeUnit.SECONDS);

// Launch website

driver.navigate().to("http://www.keenthemes.com/preview/

metronic/templates/admin/ui_tree.html");

driver.manage().window().maximize();

WebElement From =

driver.findElement(By.xpath(".//*[@id="j3_7']/a"));

WebElement To =
driver.findElement(By.xpath(".//*[@id="j3_1']/a"));

Actions builder = new Actions(driver);

Action dragAndDrop = builder.clickAndHold(From)
.moveToElement(To)
.release(To)
.build();

dragAndDrop.perform();

driver.close();

§g)> tutorialspoint
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Output
After performing the drag-drop operation, the output would be as shown below.

E] . Parent Node

Disabled Node

------ A Customicon

= Initially open
i Another node
~~~~~~ Another Custom Icon
[+]- B® Sub Nodes
Another Node

Note! Opened and selected nodes will be saved in the user’s browser, so when returning to the
same tree the previous state will be restored.

Given below are the methods to perform keyboard actions:

o sendKeys - Sends keys to the keyboard representation in the browser.
Special keys that are not text, represented as Keys are recognized both as
part of sequences of characters, or individually.

e pressKey - Press a key on the keyboard that is NOT text. The keys such
as function keys "F1", "F2", "Tab", "Control", etc. If keyToPress is a
sequence of characters, different driver implementations may choose to
throw an exception or to read only the first character in the sequence.

¢ releaseKey - Release a key on the keyboard after executing the keypress
event. It usually holds good for non-text characters.

Here are the syntax to call keyboard functions using Selenium WebDriver.

void sendKeys(java.lang.CharSequence keysToSend)

void pressKey(java.lang.CharSequence keyToPress)

void releaseKey(java.lang.CharSequence keyToRelease)

Mouse Actions

Listed below are some of the key mouse actions that one would come across in
most of the applications:
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Click - Performs a Click. We can also perform a click based on
coordinates.

contextClick - Performs a context click/right-click on an element or
based on the coordinates.

doubleClick - Performs a double-click on the webelement or based on the
coordinates. If left empty, it performs double-click on the current location.

mouseDown - Performs a mouse-down action on an element or based on
coordinates.

mouseMove - Performs a mouse-move action on an element or based on
coordinates.

mouseUp - Releases the mouse usually followed by mouse-down and
acts based on coordinates.

Here are the syntax to call mouse actions using Selenium WebDriver:

void
void
void
void
void
void

void

click(WebElement onElement)
contextClick(WebElement onElement)
doubleClick(WebElement onElement)
mouseDown (WebElement onElement)
mouseUp (WebElement onElement)
mouseMove (WebElement toElement)

mouseMove(WebElement toElement, long xOffset, long yOffset)

Multi Select Action

Sometimes we would be in a situation to select two or more items in a list box or
text area. To understand the same, we would demonstrate multiple selection
from the list using
'http://demos.devexpress.com/aspxeditorsdemos/ListEditors/MultiSelect.aspx'.

Example

Let us say, we want to select 3 items from this list as shown below:
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Selection mode:  Multiple v

Phone features: Accepted models:
3G 5 Model Price
Bluetooth

Memaory Card Slot

m

Touch screen

Voice Dialing

Wi-Fi

Let us see how to code for this functionality:

import java.util.List;

import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;
import org.openga.selenium.firefox.FirefoxDriver;
import org.openga.selenium.interactions.Actions;

import org.openga.selenium.interactions.Action;

public class webdriverdemo

{

public static void main(String[] args) throws InterruptedException
{
WebDriver driver = new FirefoxDriver();

driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);

driver.navigate().to("http://demos.devexpress.com

/aspxeditorsdemos/ListEditors/MultiSelect.aspx");

//driver.manage().window().maximize();

driver.findElement(By.id("ContentHolder lbSelectionMode I")).click();
driver.findElement(By.id("ContentHolder_lbSelectionMode

O
o]
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_DDD_L_LBI1T®")).click();

Thread.sleep(5000);

// Perform Multiple Select
Actions builder = new Actions(driver);
WebElement select =
driver.findElement(By.id("ContentHolder_ lbFeatures LBT"));
List<WebElement> options = select.findElements(By.tagName("td"));
System.out.println(options.size());
Action multipleSelect = builder.keyDown(Keys.CONTROL)
.click(options.get(2))
.click(options.get(4))
.click(options.get(6))
.build();
multipleSelect.perform();

driver.close();

Output

Upon executing the script, the items would be selected as displayed above and
the size of the list box would also be printed in the console.

N ' te ) Console 232
<terminated> webdriverdemo [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (6 Aug 2014 12:27:57 am)
Number of items in the List box is 9
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Find All Links

Testers might be in a situation to find all the links on a website. We can easily
do so by finding all elements with the Tag Name "a", as we know that for any
link reference in HTML, we need to use "a" (anchor) tag.

Example

import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;
public class getalllinks

{

public static void main(String[] args)

{
WebDriver driver = new FirefoxDriver();
driver.navigate().to("http://www.calculator.net");
java.util.List<WebElement> links =
driver.findElements(By.tagName("a"));
System.out.println("Number of Links in the Page is " +
links.size());
for (int i = 1; i<=links.size(); i=i+1)
{

System.out.println("Name of Link# " + i - +

links.get(i).getText());

Output

The output of the script would be thrown to the console as shown below. Though
there are 65 links, only partial output is shown below.
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|_f_ Problems @ Javadoc @) Declaration [ Conscle 2

<terminated> webdriverdemo [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (30 Jul 2014 8:00:04 pm)
Number of Links in the Page is 65

Name of Link# @ - calculator.net

Name of Link# 1 - put this calculator on your website
Name of Link# 2 - Financial

Name of Link# 3 - Mortgage

Name of Link# 4 - Loan

Name of Link# 5 - Auto Loan

Name of Link# 6 - Interest

Name of Link# 7 - Take-Home-Pay

Name of Link# 8 - Payment

Name of Link# 9 - Retirement

Name of Link# 10 - Amortization
Name of Link# 11 - Investment
Name of Link# 12 - House Affordability
Name of Link# 13 - Compound Interest
Name of Link# 14 - Inflation
Name of Link# 15 - Lease
Name of Link# 16 - Finance
Name of Link# 17 - Mortgage Payoff
Name of Link# 18 - Refinance
Name of Link# 19 - Interest Rate
Name of Link# 20 - Weight Loss
Name of Link# 21 - BMI
Name of Link# 22 - Calorie
Name of Link# 23 - Army Body Fat
Name of Link# 24 - Body Fat
Name of Link# 25 - BMR
Name of Link# 26 - Weight Watchers Points
Name of Link# 27 - Anorexic BMI
Name of Link# 28 - Carbohydrate
Name of Link# 29 - Ideal Weight
e k#4r0 oddh T
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O. TEST DESIGN TECHNIQUES

There are various components involved in designing the tests. Let us understand
some of the important components involved in designing a framework as well.
We will learn the following topics in this chapter:

e Page Object Model

e Parameterizing using Excel
e Log4j Logging

e Exception Handling

e Multi Browser Testing

e Capture Screenshots

e Capture Videos

Page Object Model

Selenium acts on webelements with the help of their properties such ID, name,
XPath, etc. Unlike QTP which has an inbuilt object repository (OR), Selenium has
no inbuilt ORs.

Hence we need to build an OR which should also be maintainable and accessible
on demand. Page Object Model (POM) is a popular design pattern to create an
Object Repository in which each one of those webelements properties are
created using a class file.

Advantages

¢ POM is an implementation where test objects and functions are separated
from each other, thereby keeping the code clean.

e The objects are kept independent of test scripts. An object can be
accessed by one or more test scripts, hence POM helps us to create
objects once and use them multiple times.

e Since objects are created once, it is easy to access as well as update a
particular property of an object.

POM Flow Diagram

Objects are created for each one of the pages and methods are developed
exclusively to access to those objects. Let us use http://calculator.net for
understanding the same.
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There are various calculators associated with it and each one of those objects in
a particular page is created in a separate class file as static methods and they all
are accessed through the 'tests' class file in which a static method would be
accessing the objects.

Objects are Created as ‘Static’ methods

Percent Calculator Page Time Calculator Area Calculator Page
Objects Page Objects Objects

Percent Calculator Tests Time Calculator Test Area Calculator Test

Tests Can Directly access objects as <<ClassName.MethodName>> as they are static

Example
Let us understand it by implementing POM for percent calculator test.
Step 1: Create a simple class (page_objects_perc_calc.java) file within a

package and create methods for each one of those object identifiers as shown
below.

package PageObject;

import org.openga.selenium.*;
public class page objects perc_calc
{

private static WebElement element = null;

// Math Calc Link

public static WebElement lnk_math_calc(WebDriver driver)

{
element =
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a"));
return element;

}

=
(@)
LN
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// Percentage Calc Link

public static WebElement lnk_percent_calc(WebDriver driver)

{

element =
driver.findElement(By.xpath(".//*[@id="menu"']/div[4]/div[3]/a"));

return element;

// Number 1 Text Box

public static WebElement txt_num_1(WebDriver driver)

{
element = driver.findElement(By.id("cparl"));

return element;

// Number 2 Text Box

public static WebElement txt_num_2(WebDriver driver)

{
element = driver.findElement(By.id("cpar2"));

return element;

// Calculate Button

public static WebElement btn_calc(WebDriver driver)

{
element =
driver.findElement(By.xpath(".//*[@id="content']/table/tbody
/tr/td[2]/input™));
return element;

}

// Result

public static WebElement web_result(WebDriver driver)
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{
element =
driver.findElement(By.xpath(".//*[@id="content"']/p[2]/span/font/b"));
return element;

}

}

Step 2 : Create a class with main and import the package and create methods
for each one of those object identifiers as shown below.

package PageObject;

import java.util.concurrent.TimeUnit;

import org.openga.selenium.WebDriver;

import org.openga.selenium.firefox.FirefoxDriver;

public class percent_calculator

{

private static WebDriver driver = null;

public static void main(String[] args)

{
driver = new FirefoxDriver();
driver.manage().timeouts().implicitlyWait(1@, TimeUnit.SECONDS);
driver.get("http://www.calculator.net");

// Use page Object library now
page objects perc_calc.lnk _math_calc(driver).click();

page objects perc_calc.lnk percent _calc(driver).click();

page objects perc_calc.txt num_1(driver).clear();
page_objects_perc_calc.txt_num_1(driver).sendKeys("10");
page_objects_perc_calc.txt_num_2(driver).clear();

page_objects_perc_calc.txt_num_2(driver).sendKeys("50");
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page_objects_perc_calc.btn_calc(driver).click();

String result =

page_objects_perc_calc.web_result(driver).getText();

if(result.equals("5"))

{

System.out.println(" The Result is Pass");
}
else
{

System.out.println(" The Result is Fail");
}

driver.close();

Output

The test is executed and the result is printed in the console. Given below is the
snapshot of the same.

N f te [ Console 32
<terminated> percent_calculator [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (3 Aug 2014 10:21:44 am)
The Result is Pass

Data Driven using Excel

While designing a test, parameterizing the tests is inevitable. We will make use
of Apache POI - Excel JAR's to achieve the same. It helps us read and write into
Excel.

Download JAR
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Navigate to the URL - http://poi.apache.org/download.html and

download the ZIP format.

Apachs | POL

‘Dverview

Dornivac

*Text Bxtraction
« Encryptian suppert
*Case Studies
Legnl
“Help
Juvedocs
“FAQ
Malling Lists
“Bug Datadbase
Changas Log
- Getting Involved
Subversien Repesitory
“How To Muild

Centribubion Suidelines

*Who Ve Are

- PowerPoint (MELF+XSLF)

- Qutlook (HSMF)
o=

“Valz O
-~ TMEF (HMEF)
Publiahar (HPEF)
“Apache Wide

Apgche Softgre

OpaniM
“OLEZ Filwaystem (SODFS)
“ OLEZ Document Props
(no8r)

Apache POI - Download

Available Downloads
This page provides instructions on how to download and verfy the Apache POI release artifacts. Apache POJ
see the project homepags.

o The latest stable release s Apache POL 3.10-FINAL

o Archives of all poor teleases

Apache POI releases are available under the Apache Licenss, Version 2.0, See the NOTICE file contamed in &

To insure that you have downloaded the true release you should yanfy the integnty of the files using the sy

POI 3.10-FINAL available

8 February 2014
Tha Apache POI team is pleased to announce the release of 3,10-FINAL. This includes a large number of bug)
A full kst of changes is avadable n the change log. People nterested should also follow the dev list to track

The POI source release as wel as the pre-built binary deployment packages are listed below. Pre-built versw)
“org.apache pol” and Verson “3.10-FINAL".

!
i

o poebin-3A0-FINAL-20140208 tar.gz ( 16MB, signed)
MD5 checksum: 81841699326f8529ha4916220554950¢
SHAL chechsum: 2800190 3060350 L J40ab1b s,
pocbin-3.10-FINAL-20140208 2ip {
MDS5 checksum: ¢304beCa3llb
SHAL checksum: J04F

3ME, gigned)
29f634582963
- Q5427 (¢

Step 2 : Click on the Mirror Link to download the JAR's.

Apache Download Mirrors

We suggest the following mirror site for your download:

The Apache Software Foundation

« http://mirror.clnevhost.net/pub/apache/poilrelease/bin/poi-bin-3.10-FINAL-20140208.zip )

Other mirror sites are suggested below. Please use the backup mirrors only to download PGP and MD5 signatures

Step 3 : Unzip the contents to a folder.

Name

=

Date modified

7 chromedriver.exe
g chromedriver_win32 (1).zip

=] IEDriverServer.exe

g poi-bin-3.10-FINAL-20140208 zip
g selenium-java-2.42.2.zip

. poi-bin-3.10-FINAL-20140208

-

3NB/2014 10:30 AM

=1/07/2014 8:18 AM
1/05/2014 1:38 PM
1/08/2014 12:24 AM
10/02/2014 6:45 PM
3/08/2014 10:30 AM
27/07/2014 8:17 AM
27/07/2014 7:42 AM

|4/ selenium-server-standalone-2.42.2,jar

Step 4 : Unzipped contents would be displayed as shown below.
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vith « New folder

Name

1y docs

. lib

.. ooxml-lib
|| LICENSE

| NOTICE

Date modified

1/02/2014 6:00 PM
1/02/2014 6:00 PM
1/02/2014 6:00 PM
16/01/2014 8:37 AM

|#| poi-3.10-FINAL-20140208.jar

poi-ooxml-3.10-FINAL-20140208 jar

[ [E [E][E

[E

poi-examples-3.10-FINAL-20140208 jar
poi-excelant-3.10-FINAL-20140208 jar

poi-ooxml-schemas-3.10-FINAL-2014020..,
:| poi-scratchpad-3.10-FINAL-20140208 jar

1/02/2014 6:00 PM
1/02/2014 6:00 PM
1/02/2014 6:00 PM
1/02/2014 6:00 PM
1/02/2014 6:00 PM
1/02/2014 6:00 PM

16/01/2014 8:37 AM_File

PERSONAL DOCS » Selenium Trials » JAR » poi-bin-3.10-FINAL-20140208 » poi-3.10-FINAL »

Type Size

File folder

File folder

File folder

File 27 KB
LKB

Executable Jar File 1,906 K

Executable Jar File 306 KB

Executable Jar File 30 KB

Executable Jar File 1,008 KBS

Executable Jar File 4,831 KB#

Executable Jar File 1,212 KB’

Step 5 : Now create a new project and add all the 'External JARs' under 'poi-

3.10.FINAL' folder.

© New lava Progecs

Java Settings

Defire the Java build settings.

o Soucel ko Progects | B Libranes
JARs and class folders on the build pathe
B RE System Libeary JavatE-18)

Wi

ndow *_1n0||
- » . - -
ML T o
S AR Selection
RN S e
&F vl « porbn310-mALY.
Organize » New foldes
Hamre
- docs
) bt
o 1 b ooumi-id
T 4 poi-310-FINAL- 20140208 jar
- o] poi-examples-3.10-FINAL - 20140208 jar
E | W pot-excelant-3.10-FINAL Q0180208 jar

| poi-cowmi-3 10-FINAL - 20180208 sar
4| poi-coumi-schemas-310-ANAL-20140208 jar

v'o,'

Date mosdified

: e w, por-scratchpad-310-FINAL-20140208 jar t ar
-~
2
. - . m »
File name - St up -
I Cpen J Cancel |
. 2 < Back
T @ : |

[ finan

Step 6 : Now add all the 'External JARs' under the 'ooxml-lib' folder.
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Oﬁwluuhw
. Java Settings
Define the Java huild settngs.

|4 Source | 4> Projects. Bk Librane: | ;. Ceder and bapent|
| 1aRs 2 class foldess oo the build pathe

L= Tas

Oste moddied
)"‘ UL/ 8482 AN eltable Jar Rile AN
b 15TL/AN4 243 SE e utabile far File KR
o ‘ UBML7014 5463 AN S recuitable Ja File 2,605 KR gan
k(-
-
B WMigrate 1AR Fim
-
]
“.- LR [ ’
Fie mame: . |‘W-w = -
[ apen | | concet |
. arxtion () Re (=) @ bl e | Feish || Cancd |
Step 7 : Now add all the 'External JARs' under the 'lib' folder.
© Now hava Proyect ==
mA mn'm-' "_“"_. - . : = MW .
WA D AR Difirsa the Java buid sttings. T

& commons-loggng-1.1 je
o paet-4 11 e
1 logt1 213 ar

i3 Souwcy [ > Projects| B Librares | ) Qe and Expon|

Drate muodified

1612004 242 AM

1600 2014 22 AN Wmerntabie Lar Fle

1620,/ 014 342 AM eersdable Jur Fle

165072014 3542 AN JRsecrtable lae Fie

File name

- [ecap. - '

[ Open Iiianod

Wigretw 1AT File

2 [T ™ [ Feish ] cenca |
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Step 8 : The Added JAR is displayed as shown below.

Selenium

= New Java Project
Java Settings
Define the Java build settings.

E=0

=

| (# Source I (= Projects| B Libraries | & Order and Export}

JARs and class folders on the build path:

. [ad commons-logging-1.1.jar - D:APERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-2{
s domdj-1.6.1,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140208\p¢
junit-4.11 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140208\poi-:
logdj-1.2.13 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140208\po
poi-3.10-FINAL-20140208 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL
poi-examples-3.10-FINAL-20140208.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-hin-3
poi-excelant-3.10-FINAL-20140208 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.
poi-coxml-3.10-FINAL-20140208.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.1
poi-coxml-schemas-3.10-FINAL-20140208.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\pa

o poi-scratchpad-3.10-FINAL-20140208 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin;
+ [as stax-api-1.0.1jar - DAPERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140208\¢

(o xmlbeans-2.3.0,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140
I =4 JRE System Library [JavaSE-1.8]

ﬁi« commons-codec-1.5,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20

(010

NEIEN(

IEIE

3
s

b

D (

ENE

=
(g
H

Add JARs...

Add External JARs...

Add Variable...

Add Class Folder...

Add External Class Folder..

|
J
|
Add Library... ]
]
J

Edit...

Remove ]

Migrate JAR File...

Finish

J

Cancel

Step 9 : The Package Explorer is displayed as shown below. Apart from that,

add 'WebDriver' related JAR's
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[ Package Explorer 3
+ & DataDriven
8 src
4 E, JRE System Library [JavaSE-1.8]
b o resources.jar - C:\Program Files\Java\jre8\lib
ed\lib

(1]
&
4

9 rt,jar - C:\Program Files\J

s jssejar - C:\Program File

jeejar - C F'mqrem Files\J
» charsets.jar - C:\Program File

» jfrjar - prn.gram Files\Java\jre8\lib
| access- bridge 64 jar - T2\ Prng:am Files\Java\jred\lib\ext
j cldrdatajar \Program Files\Java'

» dnsns.jar - C:\Program Files)
'access;ar C:\Program Fil

C:\Program Files\Java\jre8\lib\ext
019 Iocaledata.jar - C:\Program Files\Java\jre8\lib\ext

] nashornjar-~ \Program Files\Java\jre8\lib\ext

i sunec.jar - C\Program Files\Java\jre8\lib\ext

o9 sunjce_ prowder)ar C:\Program Files

a\jreB\lib\ext
biext
B\lib\ext
(o zipfs,jar - C:\Program Files\Java\jre8\lib\ex
4 ﬂ,, Referenced Libraries
poi-3.10-FINAL-20140208.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140208\poi-3.10-FINAL
» poi-examples-3,10-FINAL-20140208 jar - D:\PERSONAL DO R\poi-bin-3.10-FINAL-20140208%poi-3.10-FINAL

} sunmscapijar - C:\Program Files\Java\jr

p (o9 sunpkesll.jar - C:\Program Files\Java\jr

b (g

Selenium T

|

foe poi-excelant-3.10-FINAL-20140208 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140208\poi-3.10-FINAL

@@ poi-ooxml-3,10-FINAL-20140208 jar - D:\PERSONAL DO enium Trials\JAR\poi-bin-3.10-FINAL-20140208'poi-3.10-FINAL

@ poi-ooxml-schemas-3.10-FINAL-20140208.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-20140 3.10-FINAL
os 0-FINAL

poi- scratchpad -3.10- FINAL 2014020813r D:\PERSONAL DOCS\Selenium Trials\JAR\ poi-bin-3.10-FINAL-20140208\po
\ S AR\poi-bin-3.10-FINAL-20140208\poi-3.10-FINAL\ooxml-lib
\R\

IFES I

nium Trials'

lenium Trials\J poi-bin-3.10-FINAL-20140.

poi-3.10-FINAL\ooxml-lib
1-3.10-FINAL\ooxml-lib
poi-3.10-FINAL\Iib
10-FINAL\lib

\Selenium Trials ‘
| junit-4.11 jar - DAPERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL-2 \lib
os logdj-1.2.13 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\poi-bin-3.10-FINAL- ‘IHH’N“ poi Jlﬁ FINAL\lib

s commons-logging-1.1.jar - D:\PERSONAL DO

Parameterization

For demonstration, we will parameterize the percent calculator test.

Step 1 : We will parameterize all the inputs required for percent calculator using
Excel. The designed Excel is shown below.

A B D
Test Name Numl Num?2 Expected Result
Percent Calculator 10.25 50.56 5.1824
Percent Calculator 20.55 40.66 8.35563

.8 Percent Calculator 30 200.5 60.15

5 |Percent Calculator 103.5 500 517.5

ﬂ

Step 2 : Execute all the percent calculator functions for all the specified
parameters.
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Step 3 : Let us create generic methods to access the Excel file using the
imported JARs. These methods help us get a particular cell data or to set a
particular cell data, etc.

import java.io.*;

import org.apache.poi.xssf.usermodel.*;

public class excelutils

{
private XSSFSheet ExcelWSheet;
private XSSFWorkbook ExcelWBook;

//Constructor to connect to the Excel with sheetname and Path

public excelutils(String Path, String SheetName) throws Exception
{

try
{
// Open the Excel file
FileInputStream ExcelFile = new FileInputStream(Path);
// Access the required test data sheet
ExcelWBook = new XSSFWorkbook(ExcelFile);
ExcelWSheet = ExcelWBook.getSheet(SheetName);
}
catch (Exception e)
{
throw (e);
}

// This method is to set the rowcount of the excel.

public int excel get rows() throws Exception

{
try

{

(ST
(ST
w
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return ExcelWSheet.getPhysicalNumberOfRows();

}
catch (Exception e)
{
throw (e);
}

// This method to get the data and get the value as strings.
public String getCellDataasstring(int RowNum, int ColNum) throws Exception
{
try
{
String CellData =
ExcelWSheet.getRow(RowNum).getCell(ColNum).getStringCellValue();
System.out.println("The value of CellData " + CellData);

return CellData;

}
catch (Exception e)
{
return "Errors in Getting Cell Data";
}

// This method to get the data and get the value as number.
public double getCellDataasnumber(int RowNum, int ColNum) throws Exception
{
try
{
double CellData =
ExcelWSheet.getRow(RowNum).getCell(ColNum).getNumericCellValue();
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System.out.println("The value of CellData " + CellData);

return CellData;

}

catch (Exception e)

{
return 000.00;

}

Step 4 : Now add a main method which will access the Excel methods that we
have developed.

import java.io.*;

import org.apache.poi.xssf.usermodel.*;

public class excelutils

{
private XSSFSheet ExcelWSheet;
private XSSFWorkbook ExcelWBook;

//Constructor to connect to the Excel with sheetname and Path
public excelutils(String Path, String SheetName) throws Exception
{
try
{
// Open the Excel file
FileInputStream ExcelFile = new FileInputStream(Path);
// Access the required test data sheet
ExcelWBook = new XSSFWorkbook(ExcelFile);
ExcelWSheet = ExcelWBook.getSheet(SheetName);

}

catch (Exception e)

-
-
0) ]
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throw (e);

// This method is to set the rowcount of the excel.

public int excel get rows() throws Exception

{
try
{
return ExcelWSheet.getPhysicalNumberOfRows();
}
catch (Exception e)
{
throw (e);
}
}

// This method to get the data and get the value as strings.
public String getCellDataasstring(int RowNum, int ColNum) throws Exception
{
try
{
String CellData =
ExcelWSheet.getRow(RowNum).getCell(ColNum).getStringCellValue();
// Cell = ExcelWSheet.getRow(RowNum).getCell(ColNum);
// String CellData = Cell.getStringCellValue();
System.out.println("The value of CellData " + CellData);
return CellData;

}

catch (Exception e)

{
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return "Errors in Getting Cell Data";
}
}
// This method to get the data and get the value as number.
public double getCellDataasnumber(int RowNum, int ColNum) throws Exception
{
try
{
double CellData =
ExcelWSheet.getRow(RowNum).getCell(ColNum).getNumericCellValue();
// Cell = ExcelWSheet.getRow(RowNum).getCell(ColNum);
// String CellData = Cell.getStringCellValue();
System.out.println("The value of CellData " + CellData);
return CellData;
}
catch (Exception e)
{
return 000.00;
}
}
}
Output

Upon executing the script, the output is displayed in the console as shown
below.
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N = [E Console 33
<terminated> datadriven [Java Application] C:\Program Files\Java\jre8\bin\javaw.exe (3 Aug 2014 5:58:30 pm)
The value of ¢ is 5
The value of CellData 10.25
The value of CellData 50.56
The Act Result is 5.1824
The value of CellData 5.1824
The Exp Result is 5.1824
The value of CellData 28.55
The value of CellData 40.66
The Act Result is 8.35563
The value of CellData 8.35563
The Exp Result is 8.35563
The value of CellData 30.0
The value of CellData 208@.5
The Act Result is 6@.15
The value of CellData 68.15
The Exp Result is 6@.15
The value of CellData 103.5
The value of CellData 508.8
The Act Result is 517.5
The value of CellData 517.5
The Exp Result is 517.5

Log4j Logging

Log4j is an audit logging framework that gives information about what has
happened during execution. It offers the following advantages:

e Enables us to understand the application run.
e Log output can be saved that can be analyzed later.
e Helps in debugging, in case of test automation failures.

e Can also be used for auditing purposes to look at the application's health.

Components

1. Instance of Logger class.

2. Log level methods used for logging the messages as one of the following:

e error
e warn
e info
e debug
e log
Example

Let us use the same percent calculator for this demo.
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Step 1 : Download log4j JAR file from
https://logging.apache.org/log4j/1.2/download.html and download the Zipped
format of the JAR file.

Last Published: 2012-03-13 | Verslon) $.2.17 | Apacn 2 > Lagging Fervoes 3 log > 1.3

About log4) 1.2

Download Apache log4j 1.2.17

Rosaman
Community Apache log4j 1,2.17 is distnbuted under the Apache License, verson 2.0 o,
Mailing Lists
1 Tracking The lnk in the Mirmors coksmn should display a list of available merors with a dafault selaction based
Siog @ signature are links to the onginals on the main distnbution server
Documentation

introdecton |

o Apachs ¥p9).1.2.17 Ltarige}
Apache log4) 1.2.17 (29)

£ ng

Wik 1e

Projact Documentation
P farmaton

Sroje v

1t is essential that you venfy the integrity of the downloaded files using the PGP or MDS signatures
our releases.

The PGP signatures can be venfied using PGP or GPG. First download the KEYS o> as well as the asc
directory @, rather than from a mirror. Than verify the signatures using

% opg —-import KEY3
% gpg ~-verify legdr-i.2.17.caz.gz.a0c

Apache Jog4) 1.2.17 |8 sgned by Christian Grobmeler 42196CA8

Step 2 : Create 'New Java Project' by navigating to the File menu.

Alt+Shift+N »
Close Ctrl+W | #F Package
Close All Ctri+Shift+W | & Class
Save Ctrl+S @ dakerfice
Save As.., G | Fnum
Save Al Ctishiftss: | & | Annatation
Rt &% Source Folder
4% Java Working Set
Mlave (9 Folder
Rename... F2 Lj; File
fetiesh P | & Untitled Text File
Convert Line Delimiters To 4 Y JUnit Test Case
Print.., Ctrl+P [ Other.. Ctrl+N
Switch Workspace »
Restart
vy Import..
iy Export...
Properties Alt+Enter
1 Logger.class [org.apache.logdj.Logger]
2 logdj.properties [Logdj]
3 excelutils.java [DataDriven/src]
4 datadriven.java [DataDriven/src]
Exit lems @ Javado =\ Decla
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Step 3 : Enter the name of the project as 'log4j_demo' and click 'Next'.

2 New Java Project L= &
Create a Java Project =
Create a Java project in the workspace or in an external location, / /
—
‘ Project name:  logdj_deme )
[¥] Use default location
Location; | D:\PERSONAL DOCS\Selenium Trials\log4j_demo Browse...
JRE
@ Use an execution environment JRE: | JavaSE-1.8 &
(7 Use a project specific JRE: jred
() Use default JRE (currently 'jre8") Configure JREs...
Project layout
() Use project folder as root for sources and class files
@) Create separate folders for sources and class files Configure default...
Working sets
["] Add project to working sets
elect
@ < Back l Next > J [ Finish ] [ Cancel
Step 4 : Click Add External Jar and add 'Log4j-1.2.17.jar".
= JAR Selection
@ U v’ . « Selenium Trials » logdjJARS v y +4 l ' Search
Organize ¥ New folder
y-
o Date modified
-~ [
54 4] logdj-1.217 jar 6/05/2012 1:01 PM
i=
o |
tutorialspoint
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Step 5 : Click Add External Jar and add Selenium WebDriver Libraries.

© Tiow Iner Privect

Jova Settings
Defirn the leva Budd settings.

A® Sowce | Frapmcts| B Lizranes
LAz and clans iniders on the Busld path

T3t L 207 0 - DAPERSONAL DOCS\Sehemiuan Trisis kgl MRS
B JRE Systern Libvary [loveSE L B

‘. Crder and Epom

S a8 Selecrion =
G”-" T P =T ot ll
Ovgariin = e foider
= wams
L1
4~ Ty -] AL par
¥ o atlatacrn jeva 2 A2 2 et yar M4 1042 ¥ by v
.
-
&
.
.
Lo o " '
Fila neman “seleriume jave 242.2j01" “teleniy - A
Carned
2 « Back

A MR .
AR
Add venabe..
A Libeary,..
s Cns e
g e Cos it
Eae.

Lamove

Step 6 : Click Add External Jar and add Selenium WebDriver JAR's located in the

Libs folder.

© Yo Lrva Pugest
2avs Settings
Oufine e Lavs biusks witinge.
B Soarce [ o Frogeas| B Litexies | . Oudes and Bxpant
JARS and cuss lolders on the buld path
e boQSF1 217 v - DAPERSONAL DOCSSelervusm Trak\WogljIaRS
b eferiunnjyen 2412 w0 - DAPERSONAL DOCS Selenikam Toalt JAR selen i java 242 D\ selenium 1AL Z
e sedeninam jwes 2412 4o - VP ERSOMAL DOCS Sebevam T risds AR asbemram jove- 2422 ankeniom 2422 -
."icl.ﬂllll. y 3
Go- 2
! TR CBOr TR TR TaTT—
Oigasae = Fasia FidDes = '] o
3 P— we meatied e »
= apache-mamed 4 6 jar M/014 1041 AM wsutably b fibe ’
2 bih 130 jat | Esseutadde b File
- » Cgitrmadep2d 3m 32 (K] °
3 - commomy-codec-i9 e -
; cormpmums-colections-3.2.4 ja N e itabds dae Frde
- COompmons-eael 1.l g %] stabde lw F
-~ «_compnoms-io-2 4w DO/ UL 104 AM sovtatde e fle
" commons-pgeth-L 3 e A4 1042 AL szstable dae File
! « commons-langd-321 jar M1 1042 M sCulabe I Fide
or « commons-loqana-1.1.3m 14 1040 AM sutatde \w Flis .
! 2 4 n '
Rkt name “cgib-nodes-21 )" “comman v | Sjatae -
r (bln I Canzal
2 [ chach

A MFs.
Aded Extuinal LaFs.,
Add Varatia
A Lrwry
 Ads Clas Forder..
M MI Class f_ui_d_u__

Cancel

= |

|

|
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Step 7 : Add a New XML file using which we can specify the

= -
O lava - Edipse
file [Edn Sowce Refactor Mevigete Segrch Project Eun  Window Help
o N DO Qe H OGN . S e
|2 Package Explorw = Praject Explore =0
o
logé)_demo
g  New ) v Jova Progect
™ QOpen n Mew Window 3 | Progect.
Cpen Type Hierarchy M| & Package
Show In AreShfte W (& Class
Copy CirleC @ ¥iefoce
se  Copy Qualified Hame ? e
Paste Ctrew | © Sacten
% Oeclete Delete | ™ Source Folder
3 lova Worlong Set
Buid Path ' | Fold
Source AR Shaft ..‘ file - )
Refactor Ah+ShiftT %". %4 Dl
w Impor. JUnit Test Case
&y Eport. 9 Other. CorleN
Retoesn FS
Assign Wotking Sets...
Debug As '
Run Az »
Team ’
Compar With ’
Restore from Local History.
TestNG ’
Properties Alt-Enter

Step 8 : Enter the Logfile name as 'Log4j.xml".

= New File
File

Create a new file resource.

Enter or select the parent folder:

logdj_demo/src

N .

4 ¥ logdj_demo
(= .settings
(= bin
(= src

Gilename_: logdjxml § ’

.\)/'1

[ Finish J [ Cancel

) tutorialspoint
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Step 9 : The final folder structure is shown below.

4 [ logdj_demo
(8 src
= JRE System Library [JavaSE-1.8]
. 4, Referenced Libraries
=] logdjxml

Step 10 : Now add the properties of Log4j which would be picked up during
execution.

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE log4j:configuration SYSTEM "log4j.dtd">

<log4j:configuration xmlns:log4j="http://jakarta.apache.org/logdj/"
debug="false">

<appender name="fileAppender"
class="org.apache.log4j.FileAppender">
<param name="Threshold" value="INFO" />
<param name="File" value="percent_calculator.log"/>
<layout class="org.apache.log4j.PatternLayout”>
<param name="ConversionPattern" value="%d{yyyy-MM-dd
HH:mm:ss} [%c] (%t:%x) %m%n" />
</layout>
</appender>
<root>
<level value="INFO"/>
<appender-ref ref="fileAppender"/>
</root>

</log4j:configuration>

Step 11 : Now for demonstration purpose, we will incorporate log4j in the same
test that we have been performing (percent calculator). Add a class file in the
'Main' function.

package log4j demo;

import org.apache.log4j.LogManager;

import org.apache.log4j.Logger;

import org.apache.log4j.xml.DOMConfigurator;
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import java.util.concurrent.TimeUnit;
import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;

public class logdj_demo
{

static final Logger logger =
LogManager.getLogger(log4j demo.class.getName());

public static void main(String[] args)

{
DOMConfigurator.configure("log4j.xml");

logger.info("# # # # # # # # # # # # # # # H H H H H H H H H H H # ");
logger.info("TEST Has Started");

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);

// Launch website
driver.navigate().to("http://www.calculator.net/");

logger.info("Open Calc Application");

// Maximize the browser

driver.manage().window().maximize();

// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();
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logger.info("Clicked Math Calculator Link");

// Click on Percent Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a"))
.click(); logger.info("Clicked Percent Calculator Link");

// Enter value 10 in the first number of the percent Calculator
driver.findElement(By.id("cparl")).sendKeys("10");

logger.info("Entered Value into First Text Box");

// Enter value 50 in the second number of the percent Calculator
driver.findElement(By.id("cpar2")).sendKeys("50");

logger.info("Entered Value into Second Text Box");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table
/tbody/tr/td[2]/input")).click();

logger.info("Click Calculate Button");

// Get the Result Text based on its xpath
String result =
driver.findElement(By.xpath(".//*[@id="content"]
/p[2]/span/font/b")).getText();

logger.info("Get Text Value");

// Print a Log In message to the screen

logger.info(" The Result is " + result);

if(result.equals("5"))

{
logger.info("The Result is Pass");
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}

else

{
logger.error("TEST FAILED. NEEDS INVESTIGATION");

logger.info("# # # # # # # H # H # H # H # H H H H H H H H H HHH"),

// Close the Browser.

driver.close();

Execution

Upon execution, the log file is created on the root folder as shown below. You
CANNOT locate the file in Eclipse. You should open 'Windows Explorer' to show
the same.

IComputer » DataDisk (D:) » PERSONAL DOCS » Selenium Trials » logdj_deme »
nclude in library « Share with = New folder
Name Date modified Type
. settings 4/08/2014 10:09 PM  File folder
. bin 4/08/2014 10:16 PM  File folder
src 4/08/2014 10:16 PM  File folder
|| .classpath 4/08/2014 10:11 PM CLASSPATH File
|| .project 4/08/201410:09 PM  PROJECT File
= logdj.xml 4/08/2014 10:15 PVl XML Document
percent_calculator.log 201410:17 PM  Text Document

The contents of the file is shown below.

b014 08~04 22:17:22 (logé) deme.logd) Gamo] (malin:) # & & £ S 2 0 2 S 0 2 2 0 B R 2 0 2 B0 R Y BY DL
2014-08-04 22:17:22 ([logij_demo.logdj_demo] (main:) TEST Has EBtarted

2014~08-04 22:17:31 [logé4) damd.lcgd) damc] (main:) Cpen Cilce Application

2014-08-04 22:17:33 ([log4ji_demo.log4j demo] (main:) Clicked Math Cslculator Link

2014-08-04 22:17:23 {logd3l damo.lcogd) _damc] (main:) Clicked Fercent Calculator Link

2014-08-04 23:17:34 [log4l demo.logd) denc] (main:) Entered Value into First Text Box

2014-08-04 22:17:3% (log4i_domo.logdij_cdemo] (main:) Entered Value into Second Text Box

2014-08~04 22:17:35 ([logé) damo.lcogd) damc] (main:) Click Cilculate Button

2014-08-04 22:17:3¢6 [log4j_demo.log4j_demc] (main:) Get Text Value

2014-08-04 22:17:3€ [logd) damo.legd) damo] (main:) The Rasult is =

2014-08-04 22 :36 [log4ji_demo,log4j_demo] (main:) The Result is Pass

2019-08-04 22:17:3€ {logdj demo.lcgdj domo] (main:) & & & € ¢ ¢ & 2 0 2 4 2 % 2 % 2 ¢ 8 ¢ E F & % 2 0 29
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Exception Handling

When we are developing tests, we should ensure that the scripts can continue
their execution even if the test fails. An unexpected exception would be thrown if
the worst case scenarios are not handled properly.

If an exception occurs due to an element not found or if the expected result
doesn't match with actuals, we should catch that exception and end the test in a
logical way rather than terminating the script abruptly.

Syntax

The actual code should be placed in the try block and the action after exception
should be placed in the catch block. Note that the 'finally' block executes
regardless of whether the script had thrown an exception or NOT.

try
{
// Perform Action
}
catch(ExceptionTypel expl)
{
// Catch block 1
}
catch(ExceptionType2 exp2)
{
// Catch block 2
}
catch(ExceptionType3 exp3)
{
// Catch block 3
}
finally
{

// The finally block always executes.
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Example

If an element is not found (due to some reason), we should step out of the
function smoothly. So we always need to have a try-catch block if we want to
exit smoothly from a function.

public static WebElement 1lnk_percent_calc(WebDriver driver)throws Exception
{
try
{
element =
driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a"));
return element;
}
catch (Exception el)
{
// Add a message to your Log File to capture the error
Logger.error("Link is not found.");
// Take a screenshot which will be helpful for analysis.
File screenshot =
((TakesScreenshot)driver).getScreenshotAs(OutputType.FILE);
FileUtils.copyFile(screenshot, new
File("D:\\framework\\screenshots.jpg"));
throw(el);
}
}

Multi Browser Testing

Users can execute scripts in multiple browsers simultaneously. For
demonstration, we will use the same scenario that we had taken for Selenium
Grid. In the Selenium Grid example, we had executed the scripts remotely; here
we will execute the scripts locally.
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First of all, ensure that you have appropriate drivers downloaded. Please refer
the chapter "Selenium Grid" for downloading IE and Chrome drivers.

Example

For demonstration, we will perform percent calculator in all the browsers
simultaneously.

package TestNG;

import org.openga.selenium.chrome.ChromeDriver;
import org.openga.selenium.firefox.FirefoxDriver;
import org.openga.selenium.ie.InternetExplorerDriver;
import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;

import org.testng.annotations.*;

public class TestNGClass
{

private WebDriver driver;

private String URL = "http://www.calculator.net";

@Parameters("browser")
@BeforeTest

public void launchapp(String browser)

{

if (browser.equalsIgnoreCase("firefox"))

{
System.out.println(" Executing on FireFox");
driver = new FirefoxDriver();
driver.get(URL);
driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);
driver.manage().window().maximize();
}

else if (browser.equalsIgnoreCase("chrome"))
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{
System.out.println(" Executing on CHROME");
System.out.println("Executing on IE");
System.setProperty("webdriver.chrome.driver",
"D:\\chromedriver.exe");
driver = new ChromeDriver();
driver.get(URL);
driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);
driver.manage().window().maximize();

}

else if (browser.equalsIgnoreCase("ie"))

{
System.out.println("Executing on IE");
System.setProperty("webdriver.ie.driver",
"D:\\IEDriverServer.exe");
driver = new InternetExplorerDriver();
driver.get(URL);
driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);
driver.manage().window().maximize();

}

else

{
throw new IllegalArgumentException("The Browser Type is Undefined");

}

}
@Test

public void calculatepercent()

{
// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();

// Click on Percent Calculators

driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a")).click()
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// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl")).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table/tbody/
tr/td[2]/input™)).click();

// Get the Result Text based on its xpath

String result =

driver.findElement (By.xpath(".//*[@id="content"']/p[2]/span
/font/b")).getText();

// Print a Log In message to the screen

System.out.println(" The Result is " + result);

if(result.equals("5"))

{
System.out.println(" The Result is Pass");

}

else

{
System.out.println(" The Result is Fail");

}

@AfterTest

public void closeBrowser()

{

driver.close();
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Create an XML which will help us in parameterizing the browser name and don't
forget to mention parallel="tests" in order to execute in all the browsers
simultaneously.

[% Package Explorer i3 = 8 | [F testngxml &2
=) @ B® ¥ 1<?xml version="1.8" encoding="UTF-8"2>

R ; Sie & i -
TestNGDemo 2 <!DOCTYPE suite SYSTEM "http://testng.crg/testng-1.0.dtd">

— 3 <suite name="Suite" parallel="tests">
a [ src 4 "CTest name=TEIretoxTestTs

> HE TestNG <parameter name="browser" value="firefox" />
» =i JRE System Library [JavaSE-1.8] <classes>
= TestNG 7 <class name="TestNG.TestNGClass" />

8 </classes>
9 </test>

testng.xmi é
2 <test name="ChromeTest">

> B Referenced Libraries

<parameter name="browser" value="chrome" />
<classes>
<class name="TestNG.TestNGClass" />
</classes>
</test>

[REYEY
o B

Qo P
~

[
o2

<test name="IETest">
<parameter name="browser" value="ie" />
<classes>
<class name="TestNG.TestNGClass" />
</classes>
</test>

MR N
= ® 0

won

100 W B

Mo NN

7 </suite>
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Execute the script by performing right-click on the XML file and select 'Run As'
>> 'TestNG' Suite as shown below.

= Java - TestNGDemo/testng.xml - Eclipse

File Edit Source Refactor MNavigate Search Project Run Window Help

s SN By r @y HF G ™y v - **5 < v -
[® Package Explorer 52 g =0 | testngaml 53
ge Exp! = g
L3 selrcdemo 1<?xml version="1.8" encoding="UTF-8"?>
4 & TestNGDemo 2 <!DOCTYPE suite SYSTEM "http://testng.org/testng-1.8.dtd">
i 3 <suite name="Suite" parallel="tests">
&8 src 3 s "
, . P e 4 <test name="FirefoxTest">
B JRE System Library [JavaSE-1.8] 5 <parameter name="browser" value="firefox" />
» = TestNG 6 <classes>
» =, Referenced Libraries 7 <class name="TestNG.TestNGClass" />
7= test-output 3 </classes>
B testng.xml ] </test>
LJ WebDrive! New »
= 5 name="ChromeTest">
pen rameter name="browser" value="chrome" />
Open With » lasses>
ShowIn Alt+Shift+W » 1 <class name="TestNG.TestNGClass" />
asses>
[E Copy Ctrl+C
52 Copy Qualified Name
) Paste Ctrley  |N2Me” Schest ) " -
rameter name="browser" value="ie" />
R Delete Delete  lasses>
<class name="TestNG.TestNGClass" />
Build Path » ilasses>
Refactor Alt+Shift«T» |
vy Import..
by Export..
«#  Refresh F5
Assign Working Sets..,
Debug As »
.( Run As » [T 1 TestNG Suite AltShift+X, G
» = z
team Run Configurations...
Compare With »
Replace With »
TestNG »
Properties Alt+Enter

AT Rocultc of pinning ciite 97

Output

All the browsers would be launched simultaneously and the result would be

printed in the console.

Note

To execute on IE successfully, ensure that the check box 'Enable

Protected Mode' under the security tab of 'IE Option' is either checked or

unchecked across all zones.
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®. Problems @@ Javadoc [, Declaration qi:"'f‘_-',!|',;‘"f"',ll'ni'liﬂ":lZ-Ll‘[’f &l Console 2

<terminated> testng.xml [TestNG] C:\Program Files\Java\jre8\bin\javaw.exe (5 Aug 2014 12:56:29 am)
[TestNG] Running:
D:\PERSONAL DOCS\Selenium Trials\TestNGDemo\testng.xml

Executing on CHROME
Executing on IE
Executing on IE
Executing on FireFox
Starting ChromeDriver (v2.18.267521) on port 37977
Only local connections are allowed.
Started InternetExplorerDriver server (64-bit)
2.40.0.0
Listening on port 15717
The Result is 5
The Result is Pass
The Result is 5
The Result is Pass
The Result is S
The Result is Pass

Suite
Total tests run: 3, Failures: @, Skips: @

TestNG results can be viewed in HTML format for detailed analysis.

& TestiG mpens

; . e/ DR ERSOMNAL SXOOCS Selerd v 20T by TestNGerons 1est cuta il nedes Mrrie - b .
Test results
| st
All suites [ (Ferstoesaiee )
FuefoxTest (1 claws)
A ChromeTest {1 class)
; TETest (1 claw)
T
- grezey
Results
I Pensts of runreng suse » a® .« 9
leaxch B Paua 3 B Pedet0 Uogpet 1

A0 Teons 5™ Fabed Tests | Summay
o p Sete { AAAD ) OIS 1 Fulan Drowgton
@ W] OvrerrmTet 17 688 0}
o Bl TethG T ethNG Ol
B edcaleteperrem (7EED 4|
o Bij TewhacTant | Y0585
* B TeshG TesthG Cess
b secalatepercent (TH08 )
¢ W ETeR i N8B
4 B TeathdS T oet i Cuss
Bl iMosbatepercmn (0495 5)
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Capture Screenshots

This functionality helps to grab screenshots at runtime when required, in
particularly when a failure happens. With the help of screenshots and log
messages, we will be able to analyze the results better.

Screenshots are configured differently for local executions and Selenium Grid
(remote) executions. Let us take a look at each one them with an example.

Localhost Execution

In the following example, we will take a screenshot after calculating the
percentage. Ensure that you give a valid path to save the screenshot.

import java.io.File;
import java.io.IOException;

import java.util.concurrent.TimeUnit;

import org.apache.commons.io.FileUtils;
import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;

public class webdriverdemo

{

public static void main(String[] args) throws IOException

{

WebDriver driver = new FirefoxDriver();

// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);

// Launch website

driver.navigate().to("http://www.calculator.net/");

// Maximize the browser

driver.manage().window().maximize();
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// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();

// Click on Percent Calculators
driver.findElement(By.xpath(".//*[@id="menu"']/div[4]/div[3]/a")).click();

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl"”)).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table
/tbody/tr/td[2]/input™)).click();

// Get the Result Text based on its xpath

String result =
driver.findElement(By.xpath(".//*[@id="content']/p[2]
/span/font/b")).getText();

File screenshot =

((TakesScreenshot)driver).getScreenshotAs(OutputType.FILE);

FileUtils.copyFile(screenshot, new

File("D:\\screenshots\\screenshotsl.jpg"));

// Print a Log In message to the screen

System.out.println(" The Result is " + result);

// Close the Browser.

driver.close();
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Output

Upon executing the script, the screenshot is saved in the 'D:\screenshots' folder
with the name 'screenshotsl.jpg' as shown below.

Computer( DataDisk (D:) » screenshots 5

Share with = New folder

P

Include in library »

= Name

&) screenshotsl.jpg

Selenium Grid — Screenshot Capture

While working with Selenium Grids, we should ensure that we are taking the
screenshots correctly from the remote system. We will use augmented driver.

Example

We will execute the script on a Firefox node attached to a hub. For more on
configuring hub and nodes, please refer the Selenium Grids chapter.

package TestNG;

import org.openga.selenium.remote.Augmenter;
import org.openga.selenium.remote.DesiredCapabilities;
import org.openqa.selenium.TakesScreenshot;
import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;

import org.testng.annotations.AfterTest;
import org.testng.annotations.BeforeTest;
import org.testng.annotations.Parameters;
import org.testng.annotations.Test;

import java.io.File;

import java.net.URL;

import java.net.MalformedURLException;

import org.apache.commons.io.FileUtils;

[
W
N
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import org.openga.selenium.remote.RemoteWebDriver;

import java.io.IOException;

public class TestNGClass

{
public WebDriver driver;
public String URL, Node;

protected ThreadLocal<RemoteWebDriver> threadDriver = null;

@Parameters("browser")
@BeforeTest
public void launchapp(String browser) throws MalformedURLException
{
String URL = "http://www.calculator.net";
if (browser.equalsIgnoreCase("firefox"))
{
System.out.println(" Executing on FireFox");
String Node = "http://10.112.66.52:5555/wd/hub";
DesiredCapabilities cap = DesiredCapabilities.firefox();

cap.setBrowserName("firefox");

driver = new RemoteWebDriver(new URL(Node), cap);
// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait(10, TimeUnit.SECONDS);

// Launch website
driver.navigate().to(URL);
driver.manage().window().maximize();

}

else

{

throw new IllegalArgumentException("The Browser Type is
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Undefined");

@Test

public void calculatepercent() throws IOException

{
// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();

// Click on Percent Calculators

driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a")).click();

// Make use of augmented Driver to capture Screenshots.
WebDriver augmentedDriver = new Augmenter().augment(driver);
File screenshot =

((TakesScreenshot)augmentedDriver).getScreenshotAs(OutputType.FILE);

FileUtils.copyFile(screenshot, new

File("D:\\screenshots\\remotescreenshotl.jpg"));

// Screenshot would be saved on the system where the script is

// executed and NOT on remote machine.

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl")).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table/tbody
/tr/td[2]/input™)).click();

[
W
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// Get the Result Text based on its xpath

String result =
driver.findElement(By.xpath(".//*[@id="content']/p[2]
/span/font/b")).getText();

// Print a Log In message to the screen

System.out.println(" The Result is " + result);

if(result.equals("5"))

{
System.out.println(" The Result is Pass");
}
else
{
System.out.println(" The Result is Fail");
}
}
@AfterTest

public void closeBrowser()

{

driver.quit();

Output

Upon executing the script, the screenshot is captured and saved in the specified
location as shown below.

§g)> tutorialspoint
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=) e

-~ -
() - t<,cmpulev » Detalusk (Ix) » screenshots > - &
) - & Open = P ew {oide = o

B 3] remotescreenshotl jpg
\Calculator.net

Percent Calculator

P Weight Luws Cakubior
=) w Mt Caloulntos i ol
-
- “Caleulcte ®
P et Cotcoisw
-
Bl 0 SthemtCauems 09090 mmehens » ’
-
3 e y
N » Other
B L i
5 Seawn
.
-
= remotescreenshotlpg Dats til Specify dete Laker o ne 863 » 511 [ " %08/2034 2156 AM
. 11 K8

Sometimes we may not be able to analyze the failures just with the help of a log
file or a screenshot. At times, it helps to capture the complete execution as a
video. Let us understand how to capture videos.

We will make use of Monte Media Library to perform this operation.
Configuration

Step 1 : Navigate to the URL - http://www.randelshofer.ch/monte/index.html
and download the screen recorder JAR as shown below.
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Monte Media Library

and meta-data.

This is an experimental library for my persenal studies!

Demo Applications

To getthe source code, rename the file to namecfdeme. zip and unzip it

Screen Recorder

Movie Converter
! Moote File  Edt  Window

The Mante Media Library is a Java library for processing media data. Supported media formats include still images, video, audio

This library has some overlap in functionality with the Java Media Framewaork (JMF). For some codecs, the Monte Media Library
provides wrappers, which allow to use them with JMF. However, in general, Monte Media is not compatible with JMF,

Most demos consist of an executable JAR file which also includes the source code. On some platforms, you can double click the
JAR file to execute the demo, on others, you can start it with the command java -jar nameofdemc.jar

Movie Maker

000 Secs Tune oo pohos 1.7 3011:00:39

® O O  MonteMedia

[ A%l - OV IRL2 AV

Creates a screen recording with audio
and stores itin @ movie file,

The demo code is located in the
package org.monte.screenrecorder

Iiontescreenrecorseriar_J)

Click the launch button to start the ) :
recorder: Converts a mavie from one file format

into another.

This advanced demo demonstrates the
use of codec chains, and the ability for
processing stereo videos created with
the Fujifilm Real 3D W1 camera.

Click the launch button to start the
demo:

TRIA 14 & e of the Momte Media Sbeary,
Copyrghe © 2010-2017 Warner Kandielihoter. AN 1ights revervad.
TN saftwae i e be sssed ndes Corabive Coammmins Alrintam |0

Oy & Auchor it image (e inte the Aeid beiow:
[ e ShaondiMasias Ao Finapin 10241301 bwesates |

[
. e U

" o= Comprmrinn | VG L

Dtag 4 Yond Sy imtn he oid buow Laut, At b, gt

Propars fof betnrnat Streamsng
(3 W o
2t

ot bt - Compruniod bt

Crmane Coeh Tt Movie.

This demo creates a QuickTime movie
from a folder with image files and an
audio file.

The movie is written with the
QuickTimeWriter class.

The demo code is located in the class
org.monte.moviemaker.MovieMakerMain

MovieMaker jar
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Step 2 : After downloading, add the JAR file to the Libraries of the current
project.

Java Build Path i 2 vy v

| 2 Source | (= Projects | = Libraries r’gﬁ Order and Export
JARs and class folders on the build path:

g apache-mimedj-0.6.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs & [ ]

bsh-1.3.0,jar - DAPERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs

cglib-nodep-2.1_3.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs [ ]

commens-codec-19.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs [ ]

commons-collections-3.2.1.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\|

commons-exec-1.1.jar - D\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs [ Add Library... ]
[ ]
[ ]

Add JARs...

5
H

=]
s

Add External JARs...

3

o)
H

I E

B
H

Add Variable...

1

B
H

il

=7
s

3

commons-io-2.4.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
commens-jxpath-1.3.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
commons-lang3-3.2.1.jar - DX\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
commens-logging-1.1.3,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\lib:
cssparser-0.9.11 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs

)
S

Add Class Folder...

I

s
H

31

B
S

Add External Class Folder...

)
H

I

m

)
H

{9 guava-15.0.jar - D:APERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs [ Eelits I
@o‘ hamcrest-core-1.3.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs [ R ]
(a6 hamcrest-library-1.3 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs

E htmlunit-2.14 jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs [ Migrate JAR File... ]

5
3

htmlunit-core-js-2.14,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
httpclient-4.3.2,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
httpcore-4.3.1.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
httpmime-4.3.2,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
ini4j-0.5.2.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
jcommander-1.29.jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
jetty-websocket-8.1.8,jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
jna-3.4.0jar - D:\PERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
jna-platform-3.4.0 jar - DAPERSONAL DOCS\Selenium Trials\JAR\selenium-java-2.42.2\selenium-2.42.2\libs
) ]son 20080701]ar D:\PERSONAL DOCS\SeIenlum Tnals\JAR\selenlum-Java -2.42.2\selenium-2.42.2\libs

R\sele -java-2.42.2\selenium-242.2\libs

SN0

16

zIE

(20

1E

B
H

! X g P - g “Java-242.2\selenium-2.42.2\libs
> [mo netty-3.5.7. Flnaljar D: \PERSONAL DOCS\Selenium Tnals\JAR\seIemum-)ava -242.2\selenium-2.42.2\libs -

4 | i 3

Step 3 : We will use Java's AWT package to initialize the graphics configuration.

GraphicsConfiguration gc = GraphicsEnvironment
.getLocalGraphicsEnvironment()
.getDefaultScreenDevice()

.getDefaultConfiguration();

Step 4 : An instance of ScreenRecorder is created which takes the following
parameters.

Parameter Description

GraphicsConfiguration Provides information about the display
screen such as size and resolution.
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Video and compression format The output format (AVI) of the movie with
number of frames/sec.

Color of the mouse cursor and Specifies the mouse cursor color and
refresh rate refresh rate.

Audio format If 'NULL', audio will NOT be recorded.
Example

We will capture a video of the simple test execution - percent calculation.

import java.io.File;
import java.io.IOException;

import java.util.concurrent.TimeUnit;

import org.apache.commons.io.FileUtils;

import org.openga.selenium.*;
import org.openqa.selenium.firefox.FirefoxDriver;
import org.openga.selenium.WebDriver;

import org.openga.selenium.By;

import org.monte.media.math.Rational;
import org.monte.media.Format;

import org.monte.screenrecorder.ScreenRecorder;

import static org.monte.media.AudioFormatKeys.*;
import static org.monte.media.VideoFormatKeys.*;

import java.awt.*;

public class webdriverdemo

{
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private static ScreenRecorder screenRecorder;
public static void main(String[] args) throws IOException, AWTException
{
GraphicsConfiguration gconfig = GraphicsEnvironment
.getLocalGraphicsEnvironment()
.getDefaultScreenDevice()

.getDefaultConfiguration();

screenRecorder = new ScreenRecorder(gconfig,
new Format(MediaTypeKey, MediaType.FILE, MimeTypeKey,
MIME_AVI),
new Format(MediaTypeKey, MediaType.VIDEO, EncodingKey,
ENCODING_AVI_TECHSMITH_SCREEN_CAPTURE,
CompressorNameKey, ENCODING AVI_TECHSMITH_SCREEN_CAPTURE,
DepthKey, (int)24, FrameRateKey, Rational.valueOf(15),
QualityKey, 1.0f,
KeyFrameIntervalKey, (int) (15 * 60)),
new Format(MediaTypeKey, MediaType.VIDEO,
EncodingKey, "black",
FrameRateKey, Rational.valueOf(30)), null);

WebDriver driver = new FirefoxDriver();

// Start Capturing the Video

screenRecorder.start();

// Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception

driver.manage().timeouts().implicitlyWait (10, TimeUnit.SECONDS);

// Launch website

driver.navigate().to("http://www.calculator.net/");
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// Maximize the browser

driver.manage().window().maximize();

// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();

// Click on Percent Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a"))
.Click();

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl")).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table
/tbody/tr/td[2]/input™)).click();

// Get the Result Text based on its xpath
String result =
driver.findElement(By.xpath(".//*[@id="content']
/p[2]/span/font/b")).getText();

File screenshot =

((TakesScreenshot)driver).getScreenshotAs(OutputType.FILE);

FileUtils.copyFile(screenshot, new

File("D:\\screenshots\\screenshotsl.jpg"));
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// Print a Log In message to the screen

System.out.println(" The Result is " + result);

// Close the Browser.

driver.close();

// Stop the ScreenRecorder

screenRecorder.stop();

Output

The recorded video is saved in the "C:\users\<<UserName>>\Videos" folder as
shown below.

ze ¥ Include in library » Share with ¥ Play all

v
>

ARAL

ScreenRecording
2014-08-05 at
10.47.34.avi
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10. TestNG

What is TestNG?

TestNG is a powerful testing framework, an enhanced version of JUnit which was
in use for a long time before TestNG came into existence. NG stands for 'Next
Generation'.

TestNG framework provides the following features:
e Annotations help us organize the tests easily.
e Flexible test configuration.
e Test cases can be grouped more easily.
e Parallelization of tests can be achieved using TestNG.
e Support for data-driven testing.

e Inbuilt reporting

Installing TestNG for Eclipse

Step 1 : Launch Eclipse and select 'Install New Software'.

ﬂelﬂ

(%) Welcome

(?) Help Contents
& Search
Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...
Cheat Sheets..,

4. Check for Updates.
& Install New Software...
i3 Installation Details

Eclipse Marketplace...

mp
& About Eclipse
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Step 2 : Enter the URL as 'http://beust.com/eclipse' and click 'Add'.

Selenium

= Install
Available Software

Select a site or enter the location of a site.

.
« Work with:” [T 7)

type filter text

Name
[7]@ There is no site selected.

[ SelectAll | [ DeselectAl

Details

[¥] Show only the latest versions of available software
e
[] Show only software applicable to target environment

ontact all update sites during install to find required software

| O & §

Group items by category
C

¥
¥

<

L

Find more software by working with the "Available Software Sites” preferences,

Version

[¥] Hide items that are already installed

What is already installed?

Cancel

Einish

click 'OK'

Step 3 : The dialog box 'Add Repository' opens. Enter the name as 'TestNG' and

> Add Repos?tory

Name: TestNG

Location: http://beust.com/eclipse

{ Local...

|

[ Archive..,

[ Cancel l
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Step 4 : Click 'Select All' and 'TestNG' would be selected as shown in the figure.

< Install

Available Software
Check the items that you wish to install.

Work with:  TestNG - http://beust.com/eclipse

type filter text

)

\

{) Deselect All

{{  selectAll J 1 item selected

E=3 R ™
»
D

v Add...

Find more software by working with the "Available Software Sites" preferences.

Version

Step 5 : Click 'Next' to continue.

< Install
Available Software
Check the items that you wish to install.

Work with:  TestNG - http://beust.com/eclipse

type filter text

(V] 00 TestNG

1 Select All J [ Deselect All 1 item selected

Details

[¥] Show only the latest versions of available software
[¥] Group items by category
["] Show only software applicable to target environment

|¥| Contact all update sites during install to find required software

= B — —
i\?) Back Next> Finish Cancel
~—

v Add...

Find more software by working with the "Available Software Sites” preferences.

Version

[¥] Hide items that are already installed
What is already installed?

A !:utorialspoint

MPLYEASYLEARNINIG

150



Selenium

Step 6 : Review the items that are selected and click 'Next'.

2 Instsl Lo e ]
Install Details | |
Review the items to be installed Nl
eview the items to be installed. p)‘
~
Name Version Id
f: TestNG 6.8.6.20141201_2240 org.testng.eclipse.feature.group

Size: Unknown

Details

®@ [ <Back W Neas _J) Fron

Step 7 : "Accept the License Agreement" and click 'Finish'.

S Install =3 Eol X~
Review Licenses l ]
Licenses must be reviewed and accepted befere the software can be installed. 3)“-

License text (for TestNG 6.8.6.20141201_2240):

Apache License -
Version 2.0, January 2004 (7]
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

‘9 1 accept the terms of the license agreement: ,
(") I'do not accept the terms of the license agreement

®

m

et () Gones
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Step 8 : TestNG starts installing and the progress would be shown follows.

—

%Installing Software = | (=]

l,ﬁi' Installing Software

|| Always run in background

| Runin Background‘ [ Cancel ’ l Details > >

Step 9 : Security Warning pops up as the validity of the software cannot be
established. Click 'Ok’.

& Security Warning B=8 Ec =

Warning: You are installing software that contains unsigned content, The authenticity
' % orvalidity of this software cannot be established. Do you want to continue with the
installation?

‘ l 0K ) Cancel ] l Details » >

Step 10 : The Installer prompts to restart Eclipse for the changes to take effect.
Click 'Yes'.

< Software Updates (=

',e.‘ You will need to restart Eclipse for the changes to take effect. Would you like to

restart now?
‘ Yes : ’ [ No

Annotations in TestNG

Annotations were formally added to the Java language in JDK 5 and TestNG
made the choice to use annotations to annotate test classes. Following are some
of the benefits of using annotations. More about TestNG can be found here.

e TestNG identifies the methods it is interested in by looking up

annotations. Hence, method names are not restricted to any pattern or
format.
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e We can pass additional parameters to annotations.

¢ Annotations are strongly typed, so the compiler will flag any mistakes

right away.

e Test classes no longer need to extend anything (such as TestCase, for
JUnit 3).

Annotation Description

@BeforeSuite The annotated method will be run only once before all the
tests in this suite have run.

@AfterSuite The annotated method will be run only once after all the
tests in this suite have run.

@BeforeClass The annotated method will be run only once before the first
test method in the current class is invoked.

@AfterClass The annotated method will be run only once after all the test
methods in the current class have run.

@BeforeTest The annotated method will be run before any test method
belonging to the classes inside the <test> tag is run.

@AfterTest The annotated method will be run after all the test methods
belonging to the classes inside the <test> tag have run.

@BeforeGroups The list of groups that this configuration method will run
before. This method is guaranteed to run shortly before the
first test method that belongs to any of these groups is
invoked.

@AfterGroups The list of groups that this configuration method will run
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after. This method is guaranteed to run shortly after the last
test method that belongs to any of these groups is invoked.

@BeforeMethod The annotated method will be run before each test method.

@AfterMethod The annotated method will be run after each test method.

@DataProvider Marks a method as supplying data for a test method. The
annotated method must return an Object[ ][ ] where each
Object[ ] can be assigned the parameter list of the test
method. The @Test method that wants to receive data from
this DataProvider needs to use a dataProvider name equals
to the name of this annotation.

@Factory Marks a method as a factory that returns objects that will be
used by TestNG as Test classes. The method must return
Object[ ].

@Listeners Defines listeners on a test class.

@Parameters Describes how to pass parameters to a @Test method.

@Test Marks a class or a method as part of the test.
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TestNG-Eclipse Setup

Step 1 : Launch Eclipse and create a 'New Java Project' as shown below.

© Jovn - Eclipue
o . Java Project
Open Fle Project,
lowe L i Packege
Hose AS ] f @ Clu
% = © Intedface
5 G Enum
== 1S & Annctation
[ & Source Folder
40 Java Working Set 5
Mowe S Folder @ Tutonals
Renpmne [ Fie Go thraugh butoetats
Pefresh s Untitled Text Fle
Comvert Line Defimiters To Pl b st Test Case
2’
T | P What's New
Find out what = new
Swatch Workspece L
Restart
o lmpont.
is Egor..
Properties At~ Enter

Step 2 : Enter the project name and click 'Next'.

< New Java Project
Create a Java Project o
Create a Java project in the workspace or in an external location.

Project name:  TestNGDemo

[¥] Use default location

Lot | l?:'vPERSONAL DQ\L:SESEIenriqm VTrials‘\Tie;VtNGDrenjlg Browse..,
JRE
@ Use an execution environment JRE: [JwaSE—lB 'J
(0) Use a project specific JRE: [jre8 -
() Use default JRE (currently 'jre8’) Configure JREs...

Project layout

(0) Use project folder as root for sources and class files

© Create separate folders for sources and class files Configure default...

Working sets
[] Add project to working sets

Watking sets v Select...

Iro

@ <Back WCuNet>ud) [Cobionh ] [Cence
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Step 4 : The added JAR file is shown here.

1]

Selenium

Step 3 : Navigate to "Libraries" Tab and add the Selenium Remote Control
Server JAR file by clicking on "Add External JAR's" as shown below

B JRE System Libeary [JavaSE-1 8]

1@ Source I i Projects B Libeanes | Sy Order and Expont

1AHs and class folders oo the build pathx

| Add MR
| Add Bremal JARs..
| & 1a8 Selection o
( ,'\/ )] « Selenium Tnalz » JAR » - ; ‘e L
Oeganiee = Now foldm - 1 8
Yo
< Name at Type 2
| | selemum-java-2422 NLEEAE AM  Fie foide
i 7704 &) r RAR ZIF archive ]
3 seleniurn-server-standalone-242.2 joe T/ANE TA2 AN Eaecutabie Jai File 3
4
o
.
- - ,
File pame - | Mg pp v
( Open Concel
-
K Cancel

© Hew fava Project

Click 'Add Library".

Java Settings

Define the Java build settings

(M Source | k> Projects B Libranies

JARs and class folders on the budd pathe

%+ Order and Export

2 IRE System Library [lavaSE-1 8]

= selerium-sever-standalone-242.2jwt - DAPERSONAL DOCS\Seberium Tris\lass | Add AR5
E' i "W Exzema) MR ]

04 bl

| Add Extarnel Clans Folger,,,
gmz
? <Back | Brish Cancel
tutorialspoint
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Step 5 : The 'Add Library' dialog opens. Select 'TestNG' and click 'Next' in the
'Add Library' dialog box.

S New Java Project = '= o=

Java Settings - _
Define the Java build settings.

(% Source | = Projects | B Libraries | % Order and Export
) P

JARs and class folders on the build path:

b (g selenium-server-standalone-2.42.2 jar - D:\PERSONAL DOCS\Selenium Trials\JAR [ Add JARs...
- E JRE System Library [JavaSE-1.8]

[ Add External JARs...

| AddVariable...

T s e

)

]

)

ddLibrary.. |
)

J

Add Library = Add Class Folder...
Szljd the library type to é«' ] [Add External Class Folder..
s J d

JRE System Library [ Edit..,

JUnit ’ =

Plug-in Dependencies [ Remove ]

User Library

Migrate JAR File..,

@ ‘ < Back Next >

@ [ sBack | mea> |[ Fnish |[ Concel |
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Step 6 : The added 'TestNG' Library is added and it is displayed as shown
below.

ST oo e

Java Settings w—
Define the Java build settings. /

’ (% Source l (= Projects | B Libraries | &, Orderand Export‘
JARs and class folders on the build path:
b [ selenium-server-standalone-2.42.2.jar - D:\PERSONAL DOCS\Selenium Trials\JAR

| 1.8] [
P ' : (
f

Add JARs...

m ] \ Add External JARs...
é‘éjl\wccress rules: No rules defined

% Native library location: (None)
b testng.jar - DAPERSONAL DOCS\EcIipse\eclipse-standard-luna-R-winBZ-)<86:;

Add Library...

]
)
Add Variable.. |
]
)
J

[
| Add Class Folder...
[

Add External Class Folder..
T
[ Remove ]

Migrate JAR File...

@ ‘ Next = ‘ [ Einish ] [ Cancel ]

Step 7 : Upon creating the project, the structure of the project would be as
shown below.

2 [& TestNGDemo)
8 src

- =8\ JRE System Library [/avaSE-1.8]
> =, Referenced Libraries

b o TestNG
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Step 8 : Right-click on 'src' folder and select New >> Other.

Selenium

S Jova - Edipss
File Edit Source Refactor MNavigate Search Project Run Window Help
T L AEREER S SRy RO R R, R R e R
[2 Package Explorer 52 = =
BEg
b = selrcdemo
a & TestNGDemo ‘
| New A, » | 2% JavaProject
P Open in New Window [ Project.
‘_"_'Ja Open Type Hierarchy F4 | #5 Package
b g W Show In Alt+Shift+W » | & Class
& Copy Ctrl+ C C* Inteeface
&= Copy Qualified Name G ERum
0 Paste Ctrl+V @ Annotation
% Delete Delete #% Source Folder
15 Java Working Set
Build Path » E3 Folder
Source Alt+Shift+S ¥ | o
fistac ox A=ShiftT ¥ | o {ntivied Tet File
sy Import... Lg JUnit Test Case
By, | -Bxporka (- other.. CtrleN
o Refresh F5
Assign Working Sets...
Debug As »
Run As »
Team »
Compare With »
Restore from Local History...
TestNG »
Properties Alt+Enter
159
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Step 9 : Select 'TestNG' and click 'Next'.
< New o e

Select a wizard p—

Wizards:
type filter text

€ Interface -
(2% Java Project
¥ Java Project from Existing Ant Buildfile
Plug-in Project

(= General
> = CVS
b = Git
- [ Java

(= Plug-in Development
4 (= TestNG

W[ TestNG class

. [ User Assistance v

m

SN\ 5 —_— —
"3/) < Back Finish Cancel

Step 10 : Select the 'Source Folder' name and click 'Ok'.

A Z
=) o |[[&]=] 2 Folder Selection Lo [
New TestNG class

€3 The source folder of an existing project must be specified.

Source folder: w b [ selrcdemo
\: 4 (& TestNGDemo

Package name: Browse...

(= .settings
Class name: NewTest \t bin
= src

b & WebDriverDemo

Select new file container

Annotations
|| @BeforeMethod [ | @AfterMethod || @DataProvider
7] @BeforeClass [ | @AfterClass

] @BeforeTest [7] @AfterTest
|| @BeforeSuite [~| @AfterSuite
XML suite file:

[ N

%)
A
[[==]
o
n
=~
‘r-(
-

Einish (’D ‘ [ oK J, Cancel
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Step 11 : Select the 'Package name', the 'class name', and click 'Finish'.

= Lo 5|

New TestNG class

Specify additional information about the test class.

Source folder:  /TestNGDemo/src

Package name: TestNG | Browse...

Class name: TestNGClass

Annotations
[ @BeforeMethod || @AfterMethod || @DataProvider

[7] @BeforeClass [T | @AfterClass
["] @BeforeTest [T @AfterTest
"] @BeforeSuite [ | @AfterSuite

XML suite file:

Step 12 : The Package explorer and the created class would be displayed.

[ Package Explorer 52 = 8 [J] *TestNGClass,java &3
package TestNG;

&P

, [ selrcdemo
4 = TestNGDemo
. (8 src

w N -

import org.testng.annotations.Test;

public class TestNGClass

L LV ) B &N

> = JRE System Library [JavaSE-1.8] 1
. =, Referenced Libraries iﬂzit id §
b TestNG gu ic void f()
b b3 WebDriverDemo
¥
5
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First Test in TestNG

Now let us start scripting using TestNG. Let us script for the same example that
we used for understanding the WebDriver. We will use the demo application,
www.calculator.net, and perform percent calculator.

In the following test, you will notice that there is NO main method, as testNG will drive the
program execution flow. After initializing the driver, it will execute the '@BeforeTest' method
followed by '@Test' and then '@AfterTest'. Please note that there can be any number of '@Test'
annotation in a class but '@BeforeTest' and '@AfterTest' can appear only once.

package TestNG;

import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;

import org.openga.selenium.firefox.FirefoxDriver;
import org.testng.annotations.AfterTest;

import org.testng.annotations.BeforeTest;

import org.testng.annotations.Test;

public class TestNGClass
{

WebDriver driver = new FirefoxDriver();

@BeforeTest

public void launchapp()

{
//Puts an Implicit wait, Will wait for 10 seconds
// before throwing exception
driver.manage().timeouts().implicitlyWait (10, TimeUnit.SECONDS);
//Launch website
driver.navigate().to("http://www.calculator.net");

driver.manage().window().maximize();

@Test

public void calculatepercent()
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// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();

// Click on Percent Calculators

driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a")).click();

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl"”)).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table
/tbody/tr/td[2]/input™)).click();

// Get the Result Text based on its xpath

String result =
driver.findElement(By.xpath(".//*[@id="content']/p[2]
/span/font/b")).getText();

// Print a Log In message to the screen

System.out.println(" The Result is " + result);

if(result.equals("5"))
{
System.out.println(" The Result is Pass");

else

System.out.println(" The Result is Fail");
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@AfterTest

public void terminatetest()

{

driver.close();

Execution

To execute, right-click on the created XML and select "Run As" >> "TestNG

Suite"

S Java - Eclipse

- SN ORI G
[# Package Explorer 52 s~ =00
4 [ TestNGDemo
» (@8 src
> i JRE System Library [JavaSE-1.8]
=i TestNG

> = Referenced Libraries
» (= test-output

File Edit Source Refactor Navigate Search Project Run Window Help

v P

[ testng,

Open F3
Open With 4
Show In Alt+Shift+W »

|2 Copy Ctrl+C
= Copy Qualified Name

| [ Paste Ctrl+V
3 Delete Delete

Build Path 4
Refactor Alt+Shift+T »
Import...

|y Export..

|

} “»  Refresh F5
Assign Working Sets...

display at this time.

Debug As »
‘Q Run As »

1 TestNG Suite

Alt+Shift+X, G

|
testng.xml - TestNC

- -
heam Run Configurations...
Compare With >

Replace With >

TestNG »

Properties Alt+Enter
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Result Analysis

The output is thrown to the console and it would appear as shown below. The
console output also has an execution summary.

& Problems @ Javadoc [ Declaration B Console 52 T Results of running class TestNGClass
cterminated> TestNGClass [TestNG] CAProgram Filestava\jrefihin\jsvaw,exe (31 Juf 2013 81851 am)

[TestNG] Running:
C:\Users\TP\AppData\Local\Temp\testng-eclipse-1511278532\testng-customsuite.xml

The Result is 5
The Result is Pass
PASSED: calculatepercent

Default test
Tests run: 1, Failures: @, Skips: @

Default suite
Total tests run: 1, Failures: @, Skips: @

[TestNG] Time taken by org.testng.reporters.JUnitReportReporter@626b2d4a: 9 ms
[TestNG] Time taken by org.testng.reporters.SuiteHTMLReporter@73a8dfcc: 66 ms
[TestNG] Time taken by org.testng.reporters.EmailableReporter2@6f2b958e: 4 ms
[TestNG] Time taken by [FailedReporter passed=0 failed=0@ skipped=0]: 1 ms
[TestNG] Time taken by org.testng.reporters.jq.Main@aec6354: 34 ms

[TestNG] Time taken by org.testng.reporters.XMLReporter@c2elf26: 6 ms

The result of TestNG can also be seen in a different tab. Click on 'HTML Report
View' button as shown below.

¢ Petieont & Jevadoc o2 Dwdweven D Comante & Reols ot ruremng chess TentdGCuns 10 . 0on ! j, '
Tertt 171 Mwthadi 1 1638 me) -
teath Roaed| Wlaked o Yppatt
ol Touss (B Fadnd Toats  Sumenin,
o [ Defuat nats (1000 ) 002 ) Fadum tcuzton
# [ Dottt vt (6
o 5 TetNL T ectNCC e
b cakslipaen B30 G
The HTML result would be displayed as shown below.
I} ToetiiCaniions f | wabsdiomidems bns @ Teathi nposs
- Sl D PERSONAL SN00CS Selemmrn K20 Tady Tes G Dnrmer best cntpa st pebes rs® N
Test results
1 waste
All suites [C] (0 zesma restuaciass il
ff Defaulr suite | l:'.:u'.n:mrnn
Info
» © Liwes vpApelien Lanal Towp wemsg scies. | 1712704331043
g ok e ez
- DT
M s —
Resules
1 e, | pasend
Promd wachids (him
B 1) dapee
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11. SELENIUM GRID

Selenium Grid is a tool that distributes the tests across multiple physical or
virtual machines so that we can execute scripts in parallel (simultaneously). It
dramatically accelerates the testing process across browsers and across
platforms by giving us quick and accurate feedback.

Selenium Grid allows us to execute multiple instances of WebDriver or Selenium
Remote Control tests in parallel which uses the same code base, hence the code
need NOT be present on the system they execute. The selenium-server-
standalone package includes Hub, WebDriver, and Selenium RC to execute the
scripts in grid.

Selenium Grid has a Hub and a Node.

¢ Hub - The hub can also be understood as a server which acts as the
central point where the tests would be triggered. A Selenium Grid has
only one Hub and it is launched on a single machine once.

¢ Node - Nodes are the Selenium instances that are attached to the Hub
which execute the tests. There can be one or more nodes in a grid which
can be of any OS and can contain any of the Selenium supported
browsers.
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Architecture

The following diagram shows the architecture of Selenium Grid.

Selenium Selenium Test
Test on on Windows -
Android

Selenium Test
on Linux -
Firefox

Selenium GRID
Server (HUB)

Web Application

Working with Grid

In order to work with the Grid, we need to follow certain protocols. Listed below
are the major steps involved in this process:

e Configuring the Hub

e Configuring the Nodes

e Develop the Script and Prepare the XML File
e Test Execution

e Result Analysis

Let us discuss each of these steps in detail.
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Configuring the Hub

Step 1: Download the latest Selenium Server standalone JAR file from
http://docs.seleniumhq.org/download/. Download it by clicking on the version as
shown below.

i i it thi search se nium:_
gtﬂ SeleniumHQ edit this page h sele o

Browser Automation Projects DLINLIGELE Documentation Support About
Downloads
Selenium Downloads ; .
Below is where you can find the latest releases of all the Selenium components. You can also find a
Latest Releases list of previous releases, source code, and additional information for Maven users (Maven is a popular

Java build tool).
Previous Releases

Source Code Selenium IDE

Selenium IDE is a Firefox plugin which records and plays back user interactions with the browser. Use
this to either create simple scripts or assist in exploratory testing. It can also export Remote Control
or WebDriver scripts, though they tend to be somewhat brittle and should be overhauled into some
sort of Page Object-y structure for any kind of resiliency.

Maven Information

Donate to Selenium
Download latest released version 2.5.0 released on 01/Jan/2014 or view the Release Notes and then

with PayPal install some plugins.

Donate
B v = Selenium Server (formerly the Selenium RC Server)

== The Selenium Server is needed in order to run either Selenium RC style scripts or Remote Selenium

through sponsorship Webdriver ones. The 2.x server is a drop-in replacement for the old Selenium RC server and is
You can sponsor the Selenium ~ designed to be backwards compatible with your existing infrastructure.
Qm]ec; ',f you'd |Ik§ some public Download veision 22425
recognition of your generous —

contribution.

To use the Selenium Server in a Grid configuration see the wiki page.

Step 2 : Start the Hub by launching the Selenium Server using the following
command. Now we will use the port '4444' to start the hub.

Note : Ensure that there are no other applications that are running on port#
4444,

java -jar selenium-server-standalone-2.25.0.jar -port 4444 -role hub -
nodeTimeout 1000

B C\Windows\systemIZiomd exe - s -far “DOPERSONAL DOCS\ Setervum TrakUaRseleniony-senver-standalone- 142 “por 4444 ~role hub -node Tmeot 1000

oA
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Step 3 : Now open the browser and navigate to the URL http//localhost:4444
from the Hub (The system where you have executed Step#2).

€ > C A [)localhost4444
(] Shanz ['] NewTab (] Imported FromIE 4% Books24x7 || Service Desk (O] TH

You are using grid 2.42.2

Find help on the official selenfum wiki : more help here

defanlt monitoring page : console

Step 4 : Now click on the 'console' link and click 'view config'. The config of the
hub would be displayed as follows. As of now, we haven't got any nodes, hence
we will not be able to see the details.

’UG’id':on:ol:
« CH locathost#444/grid/conscle?config=truefconfigDebug = true

o
1
g Grid Console v.2.42.2

Config for the hub :

hast : null

port : 4444

cleanLpCycle : 5000

timeout : 300000

browserTimeout : 0
nawSessonWaitTimeout - -1
gndiMapping : {}
throwOnCapabiityNotPresent @ true
capabilityMatcher : org.openga.grid.internal.utés DefaultCapabilityMatcher
priontizar : null

sarviets :

| rams :

browserTimaout : 0
capabilityMatchar ; org, openga.grid.internal.utis. DefaultCapabilityMatcher
cleanUpCycle : 5000

host : null

jettyMaxThreads : -1

maxSesson : 5
newsessionWartTimeout : -1
nodePolling : S000

nodaTimeout : 1000

port ; 4444

priontzer : null

role @ hub

serviets @ []
throwOnCapabilityNotPresent | true
timeout : 300000

Configuring the Nodes

Step 1 : Logon to the node (where you would like to execute the scripts) and
place the 'selenium-server-standalone-2.42.2' in a folder. We need to point to
the selenium-server-standalone JAR while launching the nodes.
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Step 2 : Launch FireFox Node using the following command.

java -jar D:\JAR\selenium-server-standalone-2.42.2.jar -role node -hub
http://10.30.217.157:4444/grid/register -browser browserName=firefox -
port 5555

Where,

D:\JAR\selenium-server-standalone-2.42.2.jar = Location of the Selenium
Server Standalone Jar File(on the Node Machine)

http://10.30.217.157:4444 = IP Address of the Hub and 4444 is the port
of the Hub

browserName = firefox (Parameter to specify the Browser name on Nodes)

5555 = Port on which Firefox Node would be up and running.

B Advrvreitr AW hrwi\symern Tased oo« v ot DALGEL e eteum server e ek 14D 2 jwe crom ade b birgs (0030117 187kt Plartes sty <ot 5551 [

# Address of the HUB

Step 3 : After executing the command, come back to the Hub. Navigate to the
URL - http://10.30.217.157:4444 and the Hub would now display the node
attached to it.

€ C # ocalhost4

»
E" Grid Console v.2.42.2

DefaultRemoteProxy (version : 2.42.2)
1p://10.112.66.52:5555, OS : VISTA

Browsers EEOLUNTTZTE

WebDrivar

FireFox Node is
Connected in Port 5555

Config for the hub :
host :

port : 4444

C pCycle ; 5000

veout : 0

new onWaitTemeout : -1

gnd1Mapping : {

throwOnCapabdityNotPrasent : trus

capabilityMatcher : org.openga.gnd.internal. utils.DefaultCapabiityMatchar
priontizer - null

sarviets
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Step 4 : Now let us launch the Internet Explorer Node. For launching the IE
Node, we need to have the Internet Explorer driver downloaded on the node
machine.

Step 5: To download the Internet Explorer driver, navigate to
http://docs.seleniumhq.org/download/ and download the appropriate file based
on the architecture of your OS. After you have downloaded, unzip the exe file
and place it in a folder which has to be referred while launching IE nodes.

g‘e'l SeleniumHQ

Browser Autnmaton

UETHLAET N Documsentation  Sepport  About

5 Downloads

Selenium Downloads
Bulow = whare you can find the latest releasas of all the Selersum components, You can slso find a
ISt of Lrevious (SBAERS, SeIse Code, and addtional Information for Maven usses (Maven 5 3 popular

Java buid tool)
Previous Relcases

Source Cade Selenium IDE

Mavan Information

n exploratory testmg. It can also ort Rem:
1o be somewhat britthe and shauld be overhauled into som
e Cbject-y structurg for any kond of reslency

Miver SCripts, though they tend

Donate to Selenium

Donnload latest refeasad version 1.5.0 refeasad on 01/1an/2014 or view the Refogse Notes and then

W PP na23l some Dlucies
Donate
B o = FEES Selenium Server (formerly the Selenium RC Server)
- The Salemium Server = dad n order to run either Selenum RC styls scnpts or Remote Selermmn
Mrowgh sEoasershg WSbariver cnas. The 2 VEr 65 & Arop i replacement for the old Sslanum RC sérver and &

You can apanat dasigned to be backwards compatble with your exating infrastructure
RLQJEct if you'd Ike 50 e
recogrebion of your generous
contribution

Dowrdoad version

To uss the Selsnum Servar in & Gnd configuraban 526 tha vkl pags

Selenium Sponsors

See who mupports the Selenr)
prejact

@ BrowserStack

The Internet Explorer Driver Server

Ths & requred if you want to maks use of the Latest and greatest faatures of the Weblrives
IntametExplorerDnver. Please make sure that this 15 avallable on your $PATH [or 35PATH: on
windows] n order for the IE Driver to work as sxpected.

Download version 2.42.0 for (recommanded} 32 it windows IE o &4 b Windows IE

SHANGELOS

Step 6 : Launch IE using the following command.

C:\>java -Dwebdriver.ie.driver=D:\IEDriverServer.exe -jar
D:\JAR\selenium-server-standalone-2.42.2.jar -role webdriver -hub
http://10.30.217.157:4444/grid/register -browser
browserName=ie,platform=WINDOWS -port 5558

Where,

D:\IEDriverServer.exe = The location of the downloaded the IE Driver(on
the Node Machine)

D:\JAR\selenium-server-standalone-2.42.2.jar = Location of the Selenium
Server Standalone Jar File(on the Node Machine)

http://10.30.217.157:4444 = 1P Address of the Hub and 4444 is the port
of the Hub

browserName = ie (Parameter to specify the Browser name on Nodes)

5558 = Port on which IE Node would be up and running.
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W Adrunestratar: CAWINdowi\systenm3 Aemd.exe - java -Dwebdnver e diver=0/\IEDrwverServer.ece -jar O\ 8R selemum-ervess standalone- 241 2 jar «role webdmver -hub .. — =- |;;

ole webdrivar ~hub b

Registrat ivoReguezt addCapabilityFrosString

5.11-hn3 IE Node is Started in
port 5558

Bulle from revizion Gab
hould connect tos

Step 7 : After executing the command, come back to the Hub. Navigate to the
URL - http://10.30.217.157:4444 and the Hub would now display the IE node
attached to it.

QDS Connected to Pont

363

Step 8 : Let us now launch the Chrome Node. For launching the Chrome Node,
we need to have the Chrome driver downloaded on the node machine.

Step 9: To download the Chrome Driver, navigate to
http://docs.seleniumhq.org/download/ and then navigate to Third Party Browser
Drivers area and click on the version number '2.10' as shown below.
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Third Party Drivers, Bindings, and Plugins

Selenium can be extended through the use of plugins. Here are a number of plugins created and
maintained by third parties. For more information on how to create your own plugin or have it listed,
consult the docs.

Please note that these plugins are not supported, maintained, hosted, or endorsed by the Selenium
project. In addition, be advised that the plugins listed below are not necessarily licensed under the
Apache License v.2.0. Some of the plugins are available under another free and open source software
license; others are only available under a proprietary license. Any questions about plugins and their
license of distribution need to be raised with their respective developer(s).

Browser

change issue selenium wiki Released 2014-
2
Chrome st log tracker page 05-01
Opera o chanae - eeue SeTerunT Wit Released 013"
SR =L log tracker page 08-13
GhostDriver (Phantomls) issue SeConf talk
tracker
2 ) issue Released 2013-
Windows Phone 4.14.028.10 tracker 11-23
Selendroid - Selenium for issue
Android tracker
i0s-driver Issue
tracker
issue Released 2014~
plackoerry 1U
BlackBerry 10 trackar 01-28
Appium Issue
tracker
CrASwA issue Released 2014~

tracker 05-05

Step 10 : Download the driver based on the type of your OS. We will execute it
on Windows environment, hence we will download the Windows Chrome Driver.
After you have downloaded, unzip the exe file and place it in a folder which has
to be referred while launching chrome nodes.

Index of /2.10/

Name Last modified Size ETag

3 Parent Directory =
chromedriver linux32 zip 2014-05-01 20:46:22 2.33M
o N )

[B 4fecc2Sb066cbia346035b£022607104
20MB 058cd8b7b4b9688507701b5e648£d821

chromedriver limix64 zip 2014-05-01 22:40:58

2014-05-01 22:59:28

~U13-UD-Ul ZUS0.23

Step 11 : Launch Chrome using the following command.

C:\>java -Dwebdriver.chrome.driver=D:\chromedriver.exe -jar
D:\JAR\selenium-server-standalone-2.42.2.jar -role webdriver -hub
http://10.30.217.157:4444/grid/register -browser
browserName=chrome, platform=WINDOWS -port 5557
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Where,

D:\chromedriver.exe = The location of the downloaded the chrome
Driver(on the Node Machine)

D:\JAR\selenium-server-standalone-2.42.2.jar = Location of the Selenium
Server Standalone Jar File(on the Node Machine)

http://10.30.217.157:4444 = 1P Address of the Hub and 4444 is the port
of the Hub

browserName = chrome (Parameter to specify the Browser name on Nodes)

5557 = Port on which chrome Node would be up and running.

R Adminitratoe: CAWIndowi\systemn 2 omid.exe « Jive <Davbdrntr, chraros dover=D0 hidenedner, e -jar DAARY el niufre dervar - atandalone 2 422 jar s1olé wabidher . i) @

Chrome Node is
connected to Port 5667

Step 12 : After executing the command, come back to the Hub. Navigate to the
URL - http://10.30.217.157:4444 and the Hub would now display the chrome
node attached to it.

Al L ] - b, OO dalliaur.
m Crrome Detver attachad 1o
" oty Hub

Develop the Script and Prepare the XML File

Step 1 : We will develop a test using TestNG. In the following example, we will
launch each one of those browsers using remote WebDriver. It can pass on their
capabilities to the driver so that the driver has all the information to execute on
Nodes.
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The Browser Parameter would be passed from the "XML" file.

package TestNG;

import org.openga.selenium.remote.DesiredCapabilities;
import java.util.concurrent.TimeUnit;

import org.openga.selenium.*;

import org.testng.annotations.AfterTest;

import org.testng.annotations.BeforeTest;

import org.testng.annotations.Parameters;

import org.testng.annotations.Test;

import java.net.URL;

import java.net.MalformedURLException;

import org.openga.selenium.remote.RemoteWebDriver;

public class TestNGClass

{
public WebDriver driver;
public String URL, Node;

protected ThreadlLocal<RemoteWebDriver> threadDriver = null;

@Parameters("browser")
@BeforeTest
public void launchapp(String browser) throws MalformedURLException
{
String URL = "http://www.calculator.net";
if (browser.equalsIgnoreCase("firefox"))
{
System.out.println(" Executing on FireFox");
String Node = "http://10.112.66.52:5555/wd/hub";
DesiredCapabilities cap = DesiredCapabilities.firefox();

cap.setBrowserName("firefox");
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}

driver = new RemoteWebDriver(new URL(Node), cap);
// Puts an Implicit wait, Will wait for 1@ seconds
// before throwing exception
driver.manage().timeouts()

.implicitlyWait(10, TimeUnit.SECONDS);

// Launch website
driver.navigate().to(URL);

driver.manage().window().maximize();

else if (browser.equalsIgnoreCase("chrome"))

{

}

System.out.println(" Executing on CHROME");
DesiredCapabilities cap = DesiredCapabilities.chrome();
cap.setBrowserName("chrome");

String Node = "http://10.112.66.52:5557/wd/hub";

driver = new RemoteWebDriver(new URL(Node), cap);
driver.manage().timeouts()

.implicitlyWait(10, TimeUnit.SECONDS);

//Launch website
driver.navigate().to(URL);

driver.manage().window().maximize();

else if (browser.equalsIgnoreCase("ie"))

{

System.out.println(" Executing on IE");
DesiredCapabilities cap = DesiredCapabilities.chrome();
cap.setBrowserName("ie");

String Node = "http://10.112.66.52:5558/wd/hub";

driver = new RemoteWebDriver(new URL(Node), cap);
driver.manage().timeouts()

.implicitlyWait(10, TimeUnit.SECONDS);

B e
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//Launch website
driver.navigate().to(URL);

driver.manage().window().maximize();

}
else
{
throw new IllegalArgumentException
("The Browser Type is Undefined");
}
}
@Test

public void calculatepercent()

{
// Click on Math Calculators
driver.findElement(By.xpath(".//*[@id="menu']/div[3]/a")).click();

// Click on Percent Calculators

driver.findElement(By.xpath(".//*[@id="menu']/div[4]/div[3]/a")).click();

// Enter value 10 in the first number of the percent Calculator

driver.findElement(By.id("cparl")).sendKeys("10");

// Enter value 50 in the second number of the percent Calculator

driver.findElement(By.id("cpar2")).sendKeys("50");

// Click Calculate Button
driver.findElement(By.xpath(".//*[@id="content']/table/tbody
/tr/td[2]/input™)).click();

// Get the Result Text based on its xpath
String result =

driver.findElement(By.xpath(".//*[@id="content']/p[2]

[REY
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/span/font/b")).getText();
// Print a Log In message to the screen

System.out.println(" The Result is " + result);

if(result.equals("5"))

{
System.out.println(" The Result is Pass");
}
else
{
System.out.println(" The Result is Fail");
}
}
@AfterTest

public void closeBrowser()

{

driver.quit();

Step 2 : The Browser parameter will be passed using XML. Create an XML under
the project folder.
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2 Java - TestNGDemoftestng.xml - Eclipse

1 testngxml [TestNGDemo]

2 TestNGClass,java [TestNGDemo/src/...]
3index.html [TestNGDemo/test-output]

4 Web Browser [D:/PERSONAL%20D0OCS/...]

Exit

File |_Edit te Search Project. Run_ Window | .
New Alt+Shift+N » Java Project
Open Filew ™ Project...
Close Ctrl+W | 85 Package
Close All Ctrl+Shift+W | & Class
[5] Save Ctrl+S G{ lntestace
[zl SaveAs.., @ Epum :
[ Savel CtrteShiftes | & Annotation
Revis @:x Source Folder
141 Java Working Set
Mave.. (1 Folder
Rename... F2 wjl File
Refresh F5 | = Untitled Text File
Convert Line Delimiters To » [E? JUnit Test Case
& Print.., Ctrl+P ﬁ Other... CteN
Switch Workspace Sl
Restart
e Import...
ity Export.
Properties Alt+Enter

Step 3 : Select 'File' from 'General' and click 'Next'.

= New
Select a wizard

Create a new file resource

Wizards:
type filter text

(& Class
€ Interface
12 Java Project

% Plug-in Project

4 % 1
|[7 File|

———— TR
(= Project

2 Untitled Text File

» & CVS

b & Git

& Java Project from Existing Ant Buildfile

>

m

@ < Back

Step 4 : Enter the name of the file and click 'Finish'.
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= New File o &=
File

Create a new file resource.

Enter or select the parent folder:

Testl\]GDemo

—r

=)

= TestNGDemo

"File name: testnxml ’

Advanced >>

(?\' < Back ’ Next > " Finish ' Cancel ]

N—

Step 5 : TestNg.XML is created under the project folder as shown below.

4 =¥ TestNGDemo

. (38 src
=, JRE System Library [JavaSE-1.8]
> TestNG

Step 6 : The contents of the XML file are shown below. We create 3 tests and
put them in a suite and mention parallel="tests" so that all the tests would be
executed in parallel.

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE suite SYSTEM "http://testng.org/testng-1.0.dtd">
<suite name="Suite" parallel="tests">
<test name="FirefoxTest">
<parameter name="browser" value="firefox" />
<classes>

<class name="TestNG.TestNGClass" />
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</classes>

</test>

<test name="ChromeTest">
<parameter name="browser" value="chrome" />
<classes>
<class name="TestNG.TestNGClass" />
</classes>

</test>

<test name="IETest">
<parameter name="browser" value="ie" />
<classes>
<class name="TestNG.TestNGClass" />
</classes>
</test>

</suite>

Test Execution

Step 1 : Select the created XML; right-click and choose 'Run As' >> 'TestNG
Suite'.
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2 Java - TestNGDemo/testng.xml - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

:-rﬁvw _:\'#vO\vq‘r:&?@hvﬁex@”vtu ”:’_\V.,'&L_‘A@V\__v

[ Package Explorer i3 2% Y= O | [ testngxml 2
J selrcdemo 1<?xml version="1.8" encoding="UTF-8"?>
2 & TestNGDemo 2 <!DOCTYPE suite SYSTEM "http://testng.org/testng-1.0.dtd">
b G sic 3 <suite name="Suite" parallel="tests">
s . —— 4 <test name="FirefoxTest">
> B JRE System Library [JavaSE-1.8] 5 <parameter name="browser" value="firefox" />
» m TestNG 6 <classes>
» = Referenced Libraries 7 <class name="TestNG.TestNGClass" />
b = test-output 3 </classes>
(@ testngxml 9 </test>
[J WebDrive New 4
0 £ name="ChromeTest">
pen rameter name="browser" value="chrome" />
Open With » lasses>
: <class name="TestNG.TestNGClass" />
Show In Alt+Shift+W » lassess
{2 Copy csc |
5= Copy Qualified Name
[ Paste Ctrl+V name="IETest">
= rameter name="browser" value="ie" />
K Delete Delete  |asses>
<class name="TestNG.TestNGClass" />
Build Path » flasses>
Refactor Alt+Shift+T » |
sy Import...
by Export..
«#*  Refresh F5
Assign Working Sets...
_..Debug As. 4
7 5 :
~ RunAs 4 q 1 TestNG Suite Alt+Shift+X, G )
>
eam Run Cenfigurations...
Compare With »
Replace With »
TestNG >
Properties Alt+Enter
Dociocoe E Bocplbe of piinming ciite 57
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Step 2 : Now open the Node, where we have launched all the browser nodes.
You will see all the three browsers in execution simultaneously.

B Comsoarsrt) foie Orira Co. | \ e . Tests Exacutng on i€ ; Modpniiat ) I Qv
e \ i s am e a B
5 \\ Calculator.net Free Online Calculators e
Calculator. rtestwmatmgen o Calculators (0o}
Frebox i § Poancia

(YT — z » Weige

» Wenht Lem Catuderes » Mot \

» Mo Cabaanrn » *rop

(AL .

b o ’ -

G y Tz r—— Frare 4l Coeamsnn Wehgh! Loes Coamdotrn  Piwgrancy Canut

— Frrmw bl Caknhetr Waght Lime Cakaban  Pwgranry Cokvbrry " " ey

Faat- Envy OV
Calututor -

Free Calosarnr _— . Sors Pere Ol Cabwibes

>

Tests Executing on
Careme

At L et S

cq'cu'a'of-.ne' Free Online Calculators = o

b F it © h hane .[ : 9 i

ol i i EAEEEE - Fren
e  ENENEN Pt

P Posguacay Cobisdunas

 ENENEN - -

b rree |

Result Analysis

Step 1 : Upon completing the execution, we can analyze the result like any
other execution. The result summary is printed in the console as shown in the
following snapshot.

o

[ Problems @ Javadoc L@, Declaration q" Results of running suite & Conscle 52

[TestNG] Running:
D:\PERSONAL DOCS\Selenium Trials\TestNGDemo\testng.xml

Executing on FireFox
Executing on IE
Executing on CHROME
The Result is 5

The Result is Pass
The Result is 5

The Result is Pass
The Result is 5

The Result is Pass

Suite
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Step 2 : Navigate to the 'Results of Running Suite' Tab and TestNG would
display the result summary as shown below.

i Rensts of urong e

Searchc

DPamt ! Whakedt ! Soppet D
Chrome Test
il anTets (B maded Tet | Srvenay Resunt

@ 5 Sute (3000 )1224)

Fadare Ercegten
o B Chvaratest {1699 /
# 5 Tathd TemiGOen

FiraFox Test
b cakasetagmcene: (14300 O Result
# B FdfexTet { L2001 )

» B TothG. TestOClaes K
o cebodetrgescert (L1 5)

o 51Tt (M3 IE Test Result l
@ B TG TemtiGlans
N cakosstepecere (M3

Step 3 : Upon generating the HTML, we will be able to see the test results in
HTML format.

tattrg avd @ ToutNd epots

» fhe /D PERSONAL X0O0CL Setanaam W0 Traty T st NG Dwmo taat- ontgas, \nddes hermis

Test results

L susie
All suites [] (Festa for suize )
f Suite FurefoxTest {1 class)
CletuneTen {1 cliva)
Info

TETent {1 <lom)

o D PERSONAL DOCS Ssleyzs Trale Taet\(Des temug 23d

Results
» Smetab
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