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Preface

Selenium is a portable software testing framework for web applications. Selenium provides a record/playback tool for authoring
tests without learning a test scripting language (Selenium IDE). It also provides a test domain-specific language (Selenese) to
write tests in a number of popular programming languages, including Java, C#, Groovy, Perl, PHP, Python and Ruby.

The tests can then be run against most modern web browsers. Selenium deploys on Windows, Linux, and Macintosh platforms.
It is open-source software, released under the Apache 2.0 license, and can be downloaded and used without charge. (Source:
https://bit.ly/2bNZYaa)

In this ebook, we provide a compilation of Selenium programming examples that will help you kick-start your own projects. We
cover a wide range of topics, from Installation and JUnit integration, to Interview Questions and Standalone Server functionality.
With our straightforward tutorials, you will be able to get your own projects up and running in minimum time.



https://bit.ly/2bNZYaa

Selenium Programming Cookbook vi

About the Author

Petr Arsentev has over 8 years of experience in java development. He participated in the development a few startup projects,
which run successfully. He finished Moscow Power Engineering Institute (National Research University) at 2009.

After he started to work in a local company as java developer and still keeps improving the knowledge about software devel-
opments. He focused on JVM languages like Java, Scala and related technologies and frameworks. He has developed the few
courses about Java in Russian. He teaches students Java language too. His personal website is https://parsentev.ru/.



https://parsentev.ru/

Selenium Programming Cookbook 1/65

Chapter 1

Selenium Installation Example

1.1 Introduction

In this tutorial, we are going to show how you can install the Selenium IDE, Selenium Server and Selenium WebDriver.
Selenium is the tool for automation testing web apps. Selenium consists from IDE, WebDrivers and Server.

The general scenery of testing in Selenium is to record the user activities by Selenium IDE and after that to run this tests cases
automatically. It uses two different approaches to execute the tests. One of them uses the native browser API, another uses the
injecting JavaScript codes to browsers. The main benefit about Selenium IDE is the ability to execute tests on varied browsers.
You can find the list of supported Selenium browsers below:

* Firefox

* [E

* Safari

* Opera

* Google Chrome

Another great thing about Selenium is that you can export the tests cases to your favorite programming languages: Java, Ruby,
Python, C# and so on.

1.2 Installation

The installation process is very simple. Firstly, You should go to official web site seleniumhg.org.
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é o v seleniumhg.org c Q, Search ﬂ’ E w ; ‘ﬁ B » i

Official web site

& A i i search selenium: _

Browser Automation Projects Download Documentation Support Abou

What is Selenium? /\
?[Duwnluﬂd pﬂge]

Selenium automates browsers. That's it! What
power is entirely up to you. Primarily, it is for automating web
applications for testing purposes, but is certainly not limited to just
that. Boring web-based administration tasks can (and should!) also be
automated as well.

Selenium has the support of some of the largest browser vendors who
have taken {or are taking) steps to make Selenium a native part of

thair hrowwecar Tt ic alen tha ~ore tachanlaog in cromtlace nthar

Figure 1.1: Selenium main page

There you can find the download tab, if you click on the tab you will move to download page, as show below. First, you will need
Selenium IDE. You need to scroll the page and find the Selenium IDE paragraph. Selenium IDE is the Firefox plugins, so you
need to click on this link and follow the next steps. The main important thing is that you can use only Firefox on this process.
Selenium IDE addon is not supported by another browsers.

| & Downloads »* ‘l\_+

*_ ') www.seleniumhg.org/downles EJ | & Q, Search ﬁ B 43 H 8 g = -

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.

Download latest released version from addons.mozjlla.org or view the Release Motes

and then install some plugins.

Download previous versions here. I

Selenium IDE Plugins

Selenium IDE can be extended through its own plugin system. Here are a number of
plugins that have been created using it. For more information on how to create your
own plugin or have it listed, see the plugin tutorial page.

Please note that these are not supported by the Selenium project and all i1ssuss/need
to be raised with the relevant developers.

Figure 1.2: Download page

This link redirects you to Firefox addons page. The page offers you to add the Selenium IDE addons. Then you need to click
this button.
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'(-"ﬂMoziIIa Foundation (US) | https://addons. e C2 search ﬁ' = 4+ & 0 g = -
Register or Login Other Applications ™

', ADD-ONS ———

EXTENSIONS | THEMES | COLLECTIONS | MORE..

A » Extensions » Selenium IDE

Selenium IDE = 9.1

% % . . 1 us
by Jason Huggins, Adam Goucher, Shinya Kasatani, Dave Hunt, Samit Badle i
12,2
Selenium IDE is an integrated development environment for Selenium tests. It is
implemented as a Firefox extension, and allows vou to record, edit, and debug tests.
+ Add to Firefox
This add-on has been preliminarily reviewed by Mozilla. Learn maore ’ \ 'E'?'-"f." n_t_ e
uavi Ui
Figure 1.3: Plugins page
After that, Firefox browser offers you to install this addon
' € | & ' @ Mozilla Foundation (US] | https://ad < C8 5earch B 4+ #H 0 g = - =
. . ] :
addons.mozilla.org Register or Login Other Applications ™
This site would like to install an add-on in Firefox:
Selenium IDE
Learn more...
| Concel | | Instal (1) | laya ".'QEF*@
[ W) luavi uouio

Figure 1.4: Install Addons

and restart the browser.
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(' ,' & ' @ Mozilla Foundation (US) https://addons. [y | | C?gggﬂ-h | * _ E 3 & B w2 |-
| ™ x I I
P addons.mozilla.org Register or Login Other Applicatior
:.a':_ =% Selenium IDE will be installed after you restart
i7°"% 1 Firefox

Vmmm! af

‘Eﬁtal’lhlm v|

N»l #y Youconoccess your add-ons on all your devices with Sync. x

¥ leamn More

Selenium IDE >.0.1 JuL"" EEE!{S

by Jason Huggins, Adam Goucher, Shinya Kasatani, Dave Hunt, Sarmi‘Badlé

Qalanirm ITNE ic an intarratad daralanmmant ansriranmant far Qalaninm tacte Tric

Figure 1.5: Restart

Then you restart to browser, you can find the Selenium IDE button on the right-top corner.

] {JFirefnx Search or enter address & ;iQSEﬂrth | ﬁ'E -‘ ‘ﬁ‘ 9 % # | - =

Selenium IDE 3

i -
Eile Edit Actions Options Help
Base URL  http://examples.javacodegeeks.com, -
ast Slow = o= = =3
h = = =+ |'@ @ st
Test Case Table | Snurcel
Untitled
Command Target Value
4
‘
Command | -
I || Teget | o) [ seect | [ Fma ]
Runs: 0 Value | |
Failures: 0
Log | Reference | UI-Elernent | Rollup ": "“::i-' Anfoy Clear
e ) d“lu uoy

Figure 1.6: Selenium IDE
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Now you can record your first test.

Selenium has the special server, which offers to scale your tests. Let’s back to Selenium download page and find there the

Selenium Server.

Selenium Downloads
Latest Releases
Previous Releases
Source Code

Mawen Information

Donate to Selenium

with PayPal
Donate

www seleniumhag.org/download/

SeleniumHQ

Browser Automation

5

Downloads

edit this page

Projects

Download

Documentation

Support About

Below is where you can find the latest releases of all the Selenium components. You
can also find a list of previous releases, source code, and additional information for
Maven users (Maven is a popular Java build tool).

Selenium Standalone Server

The Selenium Server is needed in order to run either Selenium RC style scripts or
Remote Selenium WebDriver ones. The 2.x server is a drop-in replacement for the old
Selenium RC server and is designed to be backwards compatible with your existing

infrastructure,

Download version 2.48.2

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

| =
= ﬂ VA E—Dpue ning selenium-server-standalone-2.48.2jar W

[

through sponsorship

You can sponsor the
Selenium project if y
like some public

recognition of your
generous contributial

Selenium Sponso

See who supports th |
Selenium project.

¥ou have chosen to open:

|#| selenium-server-standalone-2.48.2.jar

which is: Executable Jar File (28,4 MB)

from: http://selenium-release.storage.googleapis.com

Would you like to save this file?

l Save File l [ Cance’h.\]

Selenium Server is the JAR file and it does not require the installing. So after you download this JAR, you can run it directly.

Figure 1.7: Selenium Server

eatest features of the
5 is available on your
o work as expected.

IE or 64 bit Windows IE

erl{Selenium RC,
\iriver scripts, you need to

20es include both 1.x and

How we said before Selenium offers you to use varied browsers for execution the tests. For this reason, we should use the

WebDriver. You should back to the download page again.




Selenium Programming Cookbook 6/65

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 scripts, 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.

ru

Language Client Version Release Date

Java 2.48.2 2015-10-09 Download Change log Javadoc
c# 2.48.0 2015-10-07  Download Change log API docs
Ruby 2.48.0 2015-10-07 Download Change leg LARL docs
Python 2.48.0 2015-10-07  Download Change log  API docs
Javascript (Mode) 2.47.0 2015-09-15 Cownload Change log-APT dots

Figure 1.8: WebDriver

For example, if you use Java, you need to download the WebDriver for Java programming language and so on. This library has
the necessary API for execution tests on varied browsers.

1.3 Conclusion

In this tutorial, we’ve shown how to install the Selenium tools. As you saw this process is kindly simple. If you want to improve
your knowledge about Selenium, you can visit the official web site.



https://www.seleniumhq.org/
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Chapter 2

Selenium IDE Tutorial

2.1 Introduction

In this tutorial, we are going to show how you can test your web app by Selenium IDE. Selenium IDE is the Firefox plugin,
which can record the user browser action and run it automatically further. We are going to install the Selenium IDE, explain most
useful controlls and panels, record the simple use cases and run it automatically by Selenium IDE, add the schedule for tests,
export this test case to programming languages.

Selenium IDE has special commands. Selenium commands emulate user activities. You can emulate any user activities: insert the
text, submit the form, navigate in apps, click on link, click on checkbox, select the options in combobox. The main benefic about
Selenium IDE is that you don’t need to have any experience in programming languages. All you need is install the Selenium
plugin, record the use activities and run the tests. It is so user-friendly. Selenium IDE uses the native browser API for testing, so
you can use all specters commands, which Firefox browser supports. Let’s start to install the Selenium IDE.

2.2 Installation

First of all, we go to the download page and select the last version of Selenium ide there - https://docs.seleniumhqg.
org/download/ .Download Selenium IDE Download Selenium IDE

After we downloaded this plugin, Firefox browser offers to install this addons. You need to allow this process. Selenium IDE is
installed and we can see the Selenium IDE button on the right-top corner in Firefox.
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. & Downloads x E +
€« & .seleniumhq.org/downloadli B c | Q, Search B U 3 & @@ g »# - =
(4
7 SeleniumHQ 2Mttissae  seorcnscicor: _—_—_m— e
Se . -
Browser Automation Projects DNTUILELE Documentation Support About
_ Downloads
Selenium Downloads _ _
Below is where you can find the latest releases of all the Selenium components.
Latest Releases You can also find a list of previous releases, source code, and additional
: information for Maven users (Maven is a popular Java build tool).
Previous Releases
Source Code Selenium Standalone Server
Maven Information The Selernum_Server is rjeeded in order to run mther Seler‘llL,_lm RC style scripts or
Remote Selenium WebDriver ones. The 2.x server is a drop-in replacement for the
old Selenium RC server and is designed to be backwards compatible with your
Donate to Selenium existing infrastructure.
with PayPal Download version 2.48.2
Donate To use the Selenium Server in a Grid configuration see the wiki page.
r_'.'
wisa . !
B3 ve S The Internet Explorer Driver Server _ 'y
b

Figure 2.1: Selenium IDE Button

Then you need to open the Selenium IDE, you can click on this button or select the Selenium IDE in development tools in
Firefox, as show below.
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*BA 93 A0 E ¢ =

Cut

0

Jindow

1into S

tamize

Selenium IDE looks as show below.

WeR DEVELCPER

Toggle Tools
Inspector Ctrl+Shift+C
Web Conscle Ctrl+5Shift+K
Debugger Ctrl+5Shift+5
Style Editor Shift+F7
Performance Shift+F5
Metwork Ctrl+Shift+Q
Developer Toolbar Shift+F2
WebIDE Shift+F&
Browser Console Ctrl+5Shift+)
Responsive Design View  Ctrl+Shift+ M
Eyedropper
Scratchpad Shift+F4
Page Source Ctrl+U
Get More Tools
i Selenium IDE Alt+Ctrl+5
| Work :}Fﬂim!l!?":'llfl};' NManke
W) ol bUUU Gooio

Figure 2.2: Open Selenium IDE plugins
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@ Selenium IDE 29.1 (= | )

Eile Edit Actions Options Help
Base URL .Http:ffloca.lﬁnst:ﬁhﬂﬂ,’:l'. rackStudio -
ast Slow =
e RE bs | @ O
Test Case A \ Table | Source |
Ly a2 Record test
e N“:‘ [Ru" single testicommand Target Value cast o
\\ . LR
LY -"1_‘_
' [Flun multiple tests
| T
i Test case panel |
:
i Command | -
I | Teoet | v | seleat Find
| Runs: 0 i
Failures: 0
J Logl Referencel Expertl LI-Elerment Rol.h;.tp| Infor Clear|
Informational panel ]
* BT N [
U
LS -..

Figure 2.3: Selenium main controls

Let’s describe the main useful controll:

* Record user activities - it is the toggle button, when it turns on, it records the user activities in the main browser window.
* Run single test - it run the single selected test.
* Run multiple tests - it run all tests, which it was opened in Selenium IDE.

* Base url - this input box defines the webapp url, when we go to this url in main browser window, Selenium IDE startes to
record all activities on this window.

* Test case panel - this panel contains all user activities, which Selenium IDE records.

Next, we are ready to record our first test case.
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2.3 Testing

Let’s imagine, that we need to test the searching function in this site - https://examples. javacodegeeks . com. First,
we should turn the record button on, put the base URL and go to main browser window. We go to this site, find the search input,
type the necessary text, submit the form. After that, we get the searching result and now we need to verify this result. We need
to select the necessary element and open the right mouse menu, as show below.

examplesjavacodegeeks.com/7s=selenium N & Q Search ﬁ’
-

Mews  Knowledge Base = Base url i

Open Link in Mew Tab
Open Link in New Window
Open Link in Mew Brivate Window

Bookmark This Link
Save Link As...
Copy Link Location

Search Google for "Selenium Automa...”

Android  CoreJava  DesktopJava

Inspect Element (Q)

Inspect Element with Firebug

# Home » Search Results for: selenium open /Ts=selenium | Suggection assert

verifyValue

J(,'_'_'

Sear{:h Results fur: sele"il" assertText link=Selenium Automation Testing Tutorial Selenium Automation Testi...

assertTable
R G assertElementPresent link=5elenium A Asgienis grgup |
Assertion link . | commands
S Show All Available Commands e 3

uweemation Tes '

e
—

s

A e e R T TR e il i BTl i i s e e S ot s L

Figure 2.4: User controlls

This menu contains addition Selenium IDE options: list of available commands, assert’s commands. We need to select the assert
command, if we want to check the result. Now our test case is ready and we can go to Selenium IDE to see how it looks in
Selenium code.
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File Edit Actions Options Help
Base URL H&p:ﬂexamples:ja?acodegeeks.corrﬁ_:.- -
e | web App Base URL |
@ PE b_ | %___ @ i O
—— . T
Test Case = - [F{ullup the commands |
m— Execution J
I?_f speed Command Target Yalue
AN open !
[ Test's name [[| |click css=a.fancybox-itern.fa...
. type id=s selenium
:: clickAndWait css=button.search-butt...
Manual adding 1 .
[ command  } DSt o
= a] = commands )
omman T e - j(?,f*
D = e =
addlocationStrategyAndWait L
A 8 Value addScript
 Failures: 0] addScriptAndWait | |
"""""" addSelection =
J Log | E‘.eferea.g_xg_l Expert | UI-Elernent | Rollup | add5electionAndWait |
[ & ' ”"---_:.““';:lel e y | allowMativeXpath 1
f‘i’np e mmm:ﬂ” 2ok allowNativeXpathAndWait
description, use case, AN i _ |
addition parameters) allfieyDomndian Hi ki
altkeylUp wiNS
. altKeyUpAndWait =
Figure 2.5: Manual adding command

How we can see the test case panel is fulled. This table
command manually.

You need to click on empty row in the table and fill the
run button and wait until test finishs.

contains the emulations user activities. Sometimes, we need to add the

input controls below. Let’s run our test and see the result. We click on
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@ Test JCG (untitied suite) - Selenium IDE 29.1 % L= | B |

File Edrt Acttcrn's Options  Help
Base URL h1:t[:r..-".."va:‘carr1|::t|vas._|a1.r'ar.u:u::lvagvavahcs.u::u:rrrur ;

£HEt Slow P’E b_ | @ . @ - o

Test Case Table | Source
Lot ol Command Target Value
1 iopen I
‘ type id=s zelenium
click&ndWait css=hutton.search-button
Indication of assertText Iink:SEIeniu(SEmnium ]elenium Automation Tes...
test's result command
;’7 j| “Comimand: § E7lement location v

e (| Target = B

Runs: 1 Value I

Failures: 0 \Q‘\Hm

- — — - : - T e e | 5 Cummﬂnd pﬂrﬂms : i

] Log | Reference | Expert | UI-Element | Rollup | Infor  Clear
[info] Executing: |open | /| | =

[info] Executing: |type | id=s | selenium |
[info] Executing: |clickAndwait | css=button.search-button | |

[info] Executing: |assertText | link=Selenium Automation Testing Tutorial | Selénium Automation Testing |=
Tutorial | S

[info] Test case passed [ Test'slog ]

E

Figure 2.6: Run test

‘We need to save out test case, that we can use it further.
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iEiI‘re| Edit Actions Options Help

Figure 2.7: Save Test suite

Mew Test Case Ctrl+M hegeekscnm!
Open... Ctrl+0O  § | (@
Save Test Case Ctri+5 Table | Sgurce
Save Test Casze As..
Export Test Case As... 2 Command Target
Recent Test Cases 3 : |°F“'='-” !
i = id=5
Add Test G, CilaD | PP
S . 1 [clickAndWait css=button.search-b
roperties... ;
ascertText link=5%elenium Auton
Mew Test Suite
Open Test Suite...
i1 Command
Save Test Suite D&
Save Test Suite As.., Target
Export Test Suite As... $ B Value
RECE”t TESE SUItES . ﬂ CNE TR B LT e B NEE ) -, ST
— ] TUUT OUdn Uouin
Close (X) Ctri+W i
ement | Rollup

Sometimes, we need to run the test periodically. Selenium IDE supports this functionality too. Go to Main menu -Options
-Schedule tests to run periodically, as shown below. .Schedule controll Schedule controll

You can make the configuration in open windows. For example, we chose to run our test case every hour. Then you need to turn

test schedule on.
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Test Scheduler .—W u
Edit ob s iii 1 {Echedule nﬂme]
Title P il
Suite  ChUsers\parsenteviDocuments)\ Test JCG.html
Z
Schedule [ Test case ]
Day Hour Hour Minute
Sunday 00 12 a0
Monday 01 13 05 !
Tuesday 02 14 10 '
Wednesday 03 15 15
Thursday 04 16 20
|| Friday 05 17 25
Saturday 06 18 30
07 19 35
" 08 20 40
09 A 45
10 22 50
I lll} e G
Execution periud]
~
I Advanced Every hour - -
Run Mow 23122015, 11:50:00 ;
| + | —|»=__-—__-T_: Addfﬁemuve Y| Turn scheduler ON

et m -840k}

Figure 2.8: Schedule config
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Selenium IDE can export your case tests to your favorite programming languages.

@ SeleniumIDE 29.1

File| Edit Actions Options Help

Mew Test Case i_tri+M
Open... Ctri+ O
Save Test Case Ctri+5

)

| @ e -

T <2l e
R
|1 =durce

Exportthe test case to
programm language

Ruby / Test:Unit / Remote Control

Save Test Case As.., = --_-i:-F-F-'n;I']— .
Export Test Case As... ¥ C# / MUnit £ WebDriver Value
Recent Test Cases 3 C# / MUnit / Remote Control
Ak Tout Cac Cirl+D lava ﬁrUnit 4 / WebDriver
Properties lava / TestMG / WebDriver
Java / JUnit 4 7 WebDriver Backed
Mew Test Suite )
Java / IUnit 4 / Rermote Control
Open Test Suite... _
Java / JUnit 3 / Remote Control
Save Test Suite
lava / TestMG / Remote Control =
Save Test Suite As... ] ] -
Python 2 / unittest / WebDriver .
Export Test Suite As... b _ Select Find
Python 2 / unittest / Remote Control
Recent Test Suites 4 ;
Ruby / RSpec / WebDriver
Close (X) Ctrl+W Ruby / Test:Unit / WebDriver
| Log | Reference | Expert | UI-E Ruby / R5pec / Remote Control Infor Clear

2.4 Conclusion

Figure 2.9: Export test cases

In this article, we show you how you can use Selenium IDE to test your web apps. Selenium IDE is the great tool for building

automations tests easily.

* You can find more information about this tool on the official website link.
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Chapter 3

Selenium Automation Testing Tutorial

3.1 Introduction

In this example, we shall show you how to write the automation tests by Selenium. Selenium is collections of tools to test the
web applications. We are going to cover user’s cases for TrackStudio system.

Automation tests has few benefits:

* It is easy for supporting.

e It is faster than manual tests.

* It has possibility to repeat tests.

¢ It has the lower cost with compare to manual tests.

* It has ability to use in Continue Integration.

It has ability to get exhausted reports.
Selenium consists from three main parts:

¢ Selenium IDE - add-ons for Firefox.
* Selenium WebDiriver - library, which use native browser API for testing.

¢ Selenium Server - server for execute tests in different environments.

3.2 Create a tests plan

Before we start to write the tests code, we should write the tests plan. The plan should describe what we should do and what we
will expect after those actions. Let’s tell few words about TrackStudio system. TrackStudio is issues/tasks tracker in the simple
words.

It supports: workflow processing, documents processing, access rules control and so on. It fits great for our demonstration
purpose, because it is the web app with rich user interfaces and it has many functional features.

Let’s imagine that we want to test all cases for creating the library (books store) configuration in TrackStudio.

Table 3.1: Tests cases



https://www.trackstudio.com/
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Table 3.1: (continued)

Short explanation

Detail explanation

Expected result

Log in as administrator

1. Go to index page. 2. Fill the login
form. 3. Submit the form.

Redirect to main page.

Create the new rule - Library manager.

4. Go to manage user tab 5. Open the
rules tab. 6. Click on the create button
7. Fill the form. 8. Submit the form.

The rule should appear in rules list

Create the new rule - Reader.

1. Go to manage user tab 2. Open the
rules tab. 3. Click on the create button
4. Fill the form. 5. Submit the form.

The rule should appear in rules list.

Create the new User with Manager
rule - Bread.

1. Go to manage user tab 2. Open the
users tab. 3. Click on the create button
4. Fill the form. 5. Submit the form.

The new user should appear in users
list.

Create the new User with Reader rule
- Smith.

1. Go to manage user tab 2. Open the
users tab. 3. Click on the create button
4. Fill the form. 5. Submit the form.

The new user should appear in users
list.

Create the new workflow - Book

1. Go to manage task tab. 2. Open the
workflow tab. 3. Click on the create
button. 4. Fill the form. 5. Submit the
form

The new workflow should appear in
workflows list.

Create the two workflow states - in,
out

1. Go to manage task tab. 2. Open the
workflow tab. 3. Open the status tab.
4. Click on the create button. 5. Fill
the form. 6. Submit the form.

The new status should appear in
workflows status list.

Create the two workflow transaction -
out to in, in to out

1. Go to manage task tab. 2. Open the
workflow tab. 3. Open the transaction
tab. 4. Selected the necessary status
and click on the create button.

The new transactions should appear in
the workflow.

Create the new category for Book
workflow.

1. Go to manage task tab. 2. Open the
category tab. 3. Click on the create
button. 4. Fill the form. 5. Submit the
form

The new category should appear in the
categories list.

Create the new project for library.

1. Go to manage task tab. 2. Click on
the new project button. 3. Fill the
form. 4. Submit the form.

The new project should appear in the
task list.

Add the access for rule Manager and
Reader to the library project

1. Go to manage task tab. 2. Open the
access rule tab. 3. Selected the rules.
4. Submit the form.

The new access rule should appear in
the access rules list.

Login as the Bread user and create the
new book.

1. Log out. 2. Log in as Bread. 3. Go
to the library project. 4. Click the new
book button. 5. Fill the form. 6.
Submit the form.

The new book should appear in the
book list.

Login as the Smith user and take the
new book.

1. Log out. 2. Log in as Smith. 3. Go
to the library project. 4. Click the new
book link. 5. Click the out operation
button. 6. Fill form and submit it.

The book should change the status to
out.

Now we can go to write your tests.

3.3

Install the Selenium IDE

First of all we should install the Selenium IDE. You should open the Firefox.Then you should go to official Selenium web site

link.



https://www.seleniumhq.org/download/
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€ & & wwwseleniumhq.org/download/ e | c || Q Search wB U3 A8 = -
— « | @ SErVIET tat IVes on e NUUE mMaching and aoes the actual
° www.seleniumhg.org extension of the Selenium Grid, to send an HTTP request to the

Firefox prevented this site from asking you to install sion is started.

SO'H.'WEI'E on your computer.
¥ P 12.0

|I|:| im Grid 2.0 Released: 2014
ow - )
— Version: 1.0

License: Apache License/Free

VisGrid is a GUI for Selenium Grid. You can start hub, create and attach a Selenium node very
easily and quickly.

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.

Download latest released version 2.9.0 released on 09/Mar/2015 or view the Release Notes
and then install some plugins.

Download previous version 2.8.0 released on 29/Sep/2014.

Figure 3.1: Download Selenium IDE

After you restart the firefox browser you can see the button in the right top corner. It is the Selenium IDE.

. & Downloads x E +
(- 4 .seleniumhq.org/downloadli B c | Q, Search ﬂ’ E 2 4 9 H # |- =
", I "
B SeleniumHQ sittiszss e i I < I
Browser Automation Projects LALLM Documentation Support About
_ Downloads
Selenium Downloads . .
Below is where you can find the latest releases of all the Selenium components.
Latest Releases You can also find a list of previous releases, source code, and additional
: information for Maven users (Maven is a popular Java build tool).
Previous Releases
Source Code Selenium Standalone Server
Maven Information The Selernum_Server is rjeeded in order to run mther Seler‘llL,_lm RC style scripts or
Remote Selenium WebDriver ones. The 2.x server is a drop-in replacement for the
old Selenium RC server and is designed to be backwards compatible with your
Donate to Selenium existing infrastructure.
with PayPal Download version 2.48.2
Donate To use the Selenium Server in a Grid configuration see the wiki page.
n
wisa o . !
B3 v= S The Internet Explorer Driver Server _ P
b

Figure 3.2: Selenium IDE Button
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Then we should click on this button and Selenium IDE opens.

i ' - T W |
@ Selenium IDE 29.1 . ==
N
File Edit Actions Opticns Help
I Baze URL http:f.."lﬂcalhust:EﬂEUfTrackStudiol -
t Sl = « ]
| u P‘= h'-. I:x @ @ e E
Test Case Table | Suurce|
Untitled
Command Target Value
I
"
-
l
i
I Command | =
I | Tooet | v| [ select || Fina |
| | | |
Runs: 0 Value | |
Failures: 0
| | T B ST |
Log | Reference | Expert | UI-Element | Rollup Infor Clear
|
Lo | 1aya Geeks
N ) lunvi Jouonu
Selenium Expert by Samit Badle. Click the inspect button to run inspections.

Figure 3.3: Selenium IDE

Now we are ready to record out test cases.
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3.4 Record the user activities in Selenium IDE

Firstly, we should run the TrackStudio Server. You should open the FireFox and open the URL https://localhost:8080/
TrackStudio/ It will look similar:

[ = | B ||

- -
Powered by TrackStudic = 'I\+

L ] localhost:8080,/ TrackStudio/Login c Q, Search ﬂ’ E 2 3 # 9 b ] =

TrackStudio.

McnonesyiTe akkayHT root ¢ naponem 'root’ utobel
aOMWHWCTPUMPOBATE M HACTPEWEaTE Bal 2KIEMNAAp
TrackStudio.

Yuetnan zannce OOt

MNapons ®&&®

[ 3anomHuTE MeHs

Jabbinn napons?

TrackStudio 5.5.0,20150922 Evaluation License [null-Days Trial) £ 2002-2015,

Figure 3.4: TrackStudio Login Page

Now we need to record our user’s cases. Open the Selenium IDE. You have to check that Base URL is the same as TrackStudio
Login page and the button record turns on.
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Powered by TrackStudio * '\\+

€ | @ | localhost:8080/ TrackStudio/LeginAction.do?methed=leginPage c Q, Search {? B 9

TrackStudio.

Mcononesyitte akkayHT root c naponem 'root’ ytobw
Q BOMWHWCTPMPOBETE M HACTPAWBATL Ball SKISMNNAD
TrackStudio.

Yyernas sanuce  [QOt

NMNapons ee8®

[ 3anemHuts Mena

Jabbink napons?
-
@ Selenium IDE 29.1 |

File Edit Actions Options Help

002-2015,
Base URL  http://localhost:8080,/ TrackStudio -
ast Slow =
h b'= b"- | (a @ 7 @
o | | Test Case Table | Source |
Untitled
Command Target Value

T

Figure 3.5: Start to record the user activities

Then you start to make the actions in browser as general users: click on link, fill the form and so on. Selenium IDE will records
all this activities. After you finished your actions, you can see that Selenium IDE filled the table.
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@ 1 (untitled suite) - Selenium IDE 2.9.1 L
File Edit Actions Options Help
Base URL  http://localhost:B080, TrackStudic -
iast Slow P= *_- =% Co @ - .
Test Case Table | Soulce|
1
Command Target Value
open http:/flocalhost:8080,/ TrackStudio/Login...
H type id=password root
| |click&ndWait css=input.iconized
assertLocation http://localhost:B080/ TrackStudio/staticfr. .
’
Test Case Property | —— u vl
File | Select | ‘ Find ‘
Runs i - - |
] Title LogmAsAdmml
Failug
Info-  Clear
Iayn Papl|
vavd uBBi(S

Figure 3.6: Login As Admin

We do other tests similar actions. After that, we should get the list with our tests cases.
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.l Untitled (untitled suite) - Selenium IDE 2.9.1 *

File Edit Actions Options Help
Base URL  http://localhost:B080/ TrackStudio
| iast Slow D‘E b_ c | (p
Test Case Table | 50um!|
"I'mckﬂtuin. Create the Bhrary coufl.. | Command Target Value
type id=passwerd_confirm roct
clickAndWait name=saveButton
clickAndWait css=a.internal
.i I assertTable css=table.general.2.1 Smmith
U | clickAndWait id=ts-menu-object-16
clickAndWait id=ts-menu-object-18
clickAndWait link=Create Workflow
type id=name Book
‘ clickAndWait name=5ETCATEGORY
| |clickAndwait css=a.ul
assertTable css=table.general 1.1 Book
Command |
P——————— | Targct
Runs: 0 Value |
Failures: 0
Log | Reference | Expert | UI-Element | Rellup | = iy
\ FTF '.‘@Elrcr
4 Juiu vuuno
|

Figure 3.7: TrackStudio Selenium IDE Test Cases

When you need to assert the text in the web page, you should select the necessary element and open the popup menu, like this:
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http://localh...framesethtml %

| (- | @ localhost:8080/TrackStudio/staticframeset. html v | - | | Q, Search |

s TrackStudio. |
B Welcome, Adn

E:l 'n Uszer Managementw E Users List ,‘I_BAEI:I Administrator 0 Other operations...w

8 Administrator

Roles List

%, Create Role

Role
=% » Administrator
o _anp-é

Open Link in New Tab
Open Link in New Window
Open Link in Mew Private Window

Bookmark This Link
TrackStudio 5.5.0 Save Link As... 15,
Copy Link Location

Search Geogle for "Manager”

This Frame 3

Inspect Element (Q)

Inspect Element with Firebug
open /TrackStudio/UserStatusAction.do?method=pagefid=1 —

verifyValue .'{ “‘\' “ ] 3
L7
assertText link=Manager Manager \\\. ) llﬂ H
»

Show All Available Commands

Figure 3.8: Assert Link

Selenium IDE inserts there assertions in the tests code. So now we are ready to export the code to our favorite programming
language from Selenium IDE. You should go to File->Export->Select language
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@ Untitled (untitled suite) - Selenium IDE 2.9.1 *

-
File | Edit Actions Options Help
MNew Test Case  Crl+MN ackStudio
Open... Ctrl+0 ‘ @
Save Test Case Ctrl+S Table | Sourcel
Save Test Case As... 1 .
Export Test Case As... » C#/ NUnit / WebDriver Value
Recent Test Cases » C# / NUnit / Remote Control _confirm root
Add Test Case...  Cirl+D Java / JUnit 4 / WebDriver frition
| Propesties... Java / TestMNG / WebDriver al _
. Java / JUnit 4 / WebDriver Backed neral.21 smith,
New Test Suite Java / JUnit 4 / Remote Control object-16
Open Test Suite... . AP A Aot

Figure 3.9: Export

3.5 Refactoring exported code

Now we have the source code on your tests cases. Then we should create the maven project with selenium dependency and put
there your test code.

pom.xml

<?xml version="1.0" encoding="UTEF-8"7?>
<project xmlns="https://maven.apache.org/POM/4.0.0"
xmlns:xsi="https://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="https://maven.apache.org/POM/4.0.0 https://maven.apache.org/
xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupId>ru</groupId>
<artifactId>parsentev</artifactId>
<version>1.0-SNAPSHOT</version>

<dependencies>
<dependency>
<groupId>junit</groupIld>
<artifactId>junit</artifactId>
<version>4.12</version>
</dependency>
<dependency>
<groupId>org.seleniumhg.selenium</groupId>
<artifactId>selenium-java</artifactId>
<version>2.48.2</version>
</dependency>
</dependencies>
</project>

Now we can open our new project in Eclipse and make the refactoring. How you can see below the exported code does look
good. It has duplicates codes.
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= Java - parsentev/src/test/java/ru/parsentev/ | rackstudioCreateLibraryConfiguration,java - bchpse — S — —
File Edit Source Refactor Mavigate Search Project Run  Window Help
e B-O0-Q-#HEG-BE V-POEN N B -F -G Quick A
[ Packagebxp.. 22 = 0O _m TrackStudioCreatelibraryConfiguration java 23
% | ~ I ' 20 driver = new FirefoxDriver();
e " 21 baseUrl = "http://localhost:8@88/TrackStudie™;
4 ¢J'Famen eq_ ) 22 driver.manage().timeouts().implicitlyWait (3@, TimeUnit.SECONDS);
#® src/main/java 23 3
[ src/main/resources 24
a B sro/ftest/java 252 @Test
4 [ ru.parsentey 26 pub]%c void testTrackStudioCreateTheLibr?rytovfiguration() thr?ws Exception {
- : 27 driver.get(baseUrl + "/TrackStudic/LoginAction.do?method=loginPage™);
> 4J] TrackStudioCre dri Findel e q" 1 }
i . . . 28 river.findElement(By.1id("password”)).clear();
> B JRE System Library [J2¢ 29 driver.findElement{By.1d{ "password”)).sendKeys("root");
> B Maven Dependencies 38 driver.findElement(By.id("login™)).clear();
4 (= src 31 driver.findElement(By.1id("login”)}).sendKeys("root"”);
| N : 32 driver.findElement(By.cssSelector("input.iconized”)).click();
= main v p
| o test 33 // ERROR: Caught exception [ERROR: Unsupported command [selectFrame | Mgzilla/5.@ (W
) w= e 34 driver.findElement(By.id({"ts-menu-cbject-21")).click();
(= target 35 driver.findElement(By.id({ "ts-menu-cbject-18")).click();
] porm.xml 36 driver.findElement(By.LlinkText("Create Role")).click();
37 driver.findElement(By.id("name")).clear();
38 driver.findElement(By.id("name")).sendKeys("Manager");
[l 39 driver.findElement(By.name("SAVE")).click();
[l 44 driver.findElement(By.LlinkText("Roles") ). click();
41 driver.findElement(By.linkText("Create Role™)).click();
42 driver.findElement(By.id({ "name”)).clear();
43 driver.findElement(By.id( "name”)).sendKeys("Reader");
o driver.findElement(By.name("SAVE")).click();
| 45 driver.findElement(By.LlinkText("Roles”)).click();
46 assertEquals("Reader”, driver.findElement(By.linkText("Reader™)).getText());
47 driver.findElement(By.id("ts-menu-cbject-4")).click();
48 driver.findElement (By.1id{ "name")).clear();
4 | 1 |
|{:Pmbmwm &3 @ Javadoc Declaration
0 errors, 4 warnings, 0 others
Description = Resource Path Location Type
> & Warnings (4 itermns) oy ' 1]1]
[l

Figure 3.10: Eclipse

First of all, we should extract all use data to specific file. It is the design approach - Map UL
TrackStudioData.java

package ru.parsentev;

[ **
* File contains the trackstudio user data.
* @author parsentev
* @since 14.12.2015

*/

public interface TrackStudioData {
String ROOT_LOGIN = "root";
String ROOT_PWD = "root";
String BREAD_LOGIN = "root";
String BREAD_PWD = "root";
String SMITH_LOGIN = "root";
String SMITH_PWD = "root";
String MANAGER_ROLE = "manager";
String READER_ROLE = "reader";
String CATEGORY_NAME = "book";
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String WORKFLOW_NAME = "book";

String TASK_NAME = "the catcher in the rye";
String TR_IN = "in";

String TR_OUT = "out";

The next step is to split out main on the few little as we described in table tests ceases.
TrackStudioCreateLibraryConfiguration.java

@Test
public void cases () throws Exception {

this.loginAsAdmin () ;
this.createManagerRole () ;
this.createReaderRole () ;
this.createUserManager () ;
this.createUserReader () ;
this.createWorkflow () ;
this.createCategory();
this.createTask () ;
this.takeTaskByReader () ;

‘We have the automation tests, which you can run the follow command mvn clean test. You can integrate it to CI easily.

3.6 Download the Maven project

Download

You can download the full source code of this example here: SeleniumAutomationTests.zip



https://examples.javacodegeeks.com/wp-content/uploads/2015/12/TrackStudioSeleniumAutomationTests.zip
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Chapter 4

Selenium Interview Questions and Answers

4.1 Introduction

In this example we shall show the most popular interviews questions about Selenium tools and give you exhaustive answers.
Questions cover all topics:

e Selenium 1
e Selenium 2
¢ Selenium IDE

¢ Selenium Standalone Server

In this article is shown theoretical questions and best practices, which is used by Selenium communities.

4.2 Interview Questions and Answers

What is Selenium?

Selenium is the complex of tools for automation testing the web applications. This tools is developed in Java. You can use
different approaches for create the tests: using Selenium IDE, using one of popular programming languages (Java, C#, Perl,
Python). Because right now web applications become very interactive it is to difficult to write automation tests for its. Selenium
uses two kind of approaches for doing it: directly using browser api (new version), injecting JavaScript (old version).

What modules does Selenium consist?

Selenium has few different modules:

 Selenium IDE - firefox plugin, The plugin has two modes : records user activities, run the tests by user activities.
* Selenium 1 (Selenium RC) - library, which converts the code to JavaScript and injects it to the browser.
* Selenium 2 (Selenium WebDriver) - library, which uses the browser api for testing.

¢ Selenium Server (Selenium Grid) - server. It is used to run tests in different environments.

What the technology is used for searching elements in Selenium?

Selenium is used DOM for searching elements. The DOM can look like the Tree Structure.
How to find different type of elements in Selenium, explain few different ways?

Let’s consider this question by simple HTML example

index.html
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<!DOCTYPE html>
<html lang="en">
<head>

<meta charset="UTF-8">

<title>Example page for Selenium Test</title>
</head>
<body>
<iframe name="tree" src="tree.html"></iframe>

<div class="form">

<form about="/" method="POST">
User name : <input name="username" type="text">
<a href="/agreements.html">User agreements</a>
</form>

</div>
</body>
</html>
You can search the elements by different criterias:
* By Element ID WebElement element =driver.findElement (By.id ("general"));
* By Class name WebElement element =driver.findElement (By.className ("form"));
* By Tag name WebElement element =driver.findElement (By.tagName ("iframe"));
* By Name WebElement element =driver.findElement (By.name ("username"));
* By Link Text WebElement element =driver.findElement (By.linkText ("User agreements"));

e By Partial Link Text WebElement element =driver.findElement (By.partialLinkText ("agreements

"))

e By XPATH List inputs =driver.findElements (By.xpath("//input"));

* Using JavaScript (WebElement) ((JavascriptExecutor)driver) .executeScript ("return $(’.gene

ral”) [0]");

How to fill different type of input elements?
Let’s consired another HTML page:
create.html

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Create new user</title>
</head>
<body>
<form action="/create" method="post">
User name :<input type="text" name="username">
Agreement : <input type="checkbox" name="agreement">
Sex :
<input type="radio" name="sex" value="male">Male
<input type="radio" name="sex" value="female">Female
Country
<select name="country">
<option value="1">Country 1</option>
<option value="2">Country 1</option>
</select>
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Description
<textarea n
<input id="

</form>

</body>

</html>

ame="desc"></textarea>
submit" type="button" wvalue="Submit">

The main approach looks like : get necessary elements, fill the data.

[ * %
+* Test filling
*/

public void fil

the form with different input elements.

1Form () {

//£fill the user name
driver.findElement (By.name ("username")) .sendKeys ("Petr");
//checked agreement
driver.findElement (By.name ("agreement")) .click();
//choose sex
driver.findElements (By.name ("sex")) .get (0) .click();
//select country

WebElement select = driver.findElement (By.tagName ("select"));
select.findElements (By.tagName ("option")) .get (0) .click () ;
//fill description
driver.findElement (By.name ("desc")) .sendKeys ("Petr");
//push on button
driver.findElement (By.id ("submit")) .click();

How to switch between pupops, frames, windows?

Let’s imagine that user opens the two windows index.html and create.html and we need to switch between them.
You can do it by pointing the title of necessary windows. For example : driver.switchTo () .window ("Create new
user") ; We can use this approach to switch frames by its name. For example driver.switchTo () . frame ("tree");

What is Selenium IDE? When is it used?

Selenium IDE is firefox plugin. It has frendly user interface. It is used for developing the automation tests. Selenium community
recommend to start to learn Selenium with this tools. The use cases look like to record user activites. IDE will gerenete the test
code and after that you can run this tests. First of all you need to install the firefox plugin. It looks like below:
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6 * www seleniumhg.org/download/ EJ | 5y Q, Search ﬁ E u ‘ ﬁ Q w» | -
— « | @ SErvVIet tat IIves on the NUUE M3chine and does tne actual
° www.seleniumhg.org extension of the Selenium Grid, to send an HTTP request to the
Firefox prevented this site from asking you to install sion is started.
software on your computer. [y
im Grid 2.0 Released: 2014

Allow |v| .
Version: 1.0

License: Apache License/Free

VisGrid is a GUI for Selenium Grid. You can start hub, create and attach a Selenium node very
easily and quickly.

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.

Download latest released version 2.9.0 released on 09/Mar/2015 or view the Release Notes
and then install some plugins.

Download previous version 2.8.0 released on 29/Sep/2014.

Figure 4.1: Download Selenium IDE

After you get your test cases code you can export it to favotire programming languages : Java, Ruby, Python, C#. It looks like
below:
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n : 0 i (=] O i
File Edit Actions Options Help
Base URL  http://www javacodegeeks.com/ -
t sl = = )\
u b= ’-_ 18 C() @ - .
Test Case Table | Soulce|
Java Code Geeks Tes...
|| Command Target Value
|oper1 /!
click link=1 reject the FREE eBooks
||
4 |click css=span.foobar-close-button
celectAndWait id=top-menu-mob label=regexp\s+-\s+-\slava Tutorials
.
Command | -/
P Tt | o [ select | [ Find |
Runs: 0 Value | |
Failures: 0
i Lugl Refelencel U]—Elementl Roiiup| Info-  Clear
i
i _."’ iy I n l
i ) 1aua .—ﬂlﬁ {C
i ) |uiri Jooiw ||
= —

Figure 4.2: Selenium Test IDE
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'- Untitled (untitled suite) - Selenium IDE 2.9.0 *

Edit Actions QOptions Help

Save Test Suite

Save Test Suite As...
Export Test Suite As...
Recent Test Suites

Java / JUnit 4 / WebDriver Backed
Java / Unit 4 / Remote Control

Mew Test Case  Cirl«l  jeks.com/
Open... Ctrl+0 | @ @ - @
Save Test Case  Ctrl+5 -
Save Test Case As...
Export Test Case As... 2 Ruby / RSpec / WebDriver Value
Recent Test Cases » Ruby / Test:Unit / WebDriver
Add Test Case... Ctrl+D Ruby / RSpec / Remote Control
Properties... Ruby / Test:Unit / Remote Control n .
Python 2 / unittest / WebDriver label=regexp\s+-\s+-\slava Tutorials
Mew Test Suite .
Python 2 / unittest / Remote Control
Open Test Suite... . .
Java / JUnit 4 / WebDriver

3
Java / JUnit 3 / Remote Control

Java / TestMG / Remote Control

Figure 4.3: Export IDE

After that you get the source code file then you can open in your favorite IDE. The code should look similar :

JavaCodeGeeksTests.java

package com.example.tests;

import
import
import
import
import
import
import
import

java.util.regex.Pattern;
java.util.concurrent.TimeUnit;
org.junit.x;

static org.
static org.
.selenium. *;
org.openda.
org.opendga.

org.opendga

junit.Assert.x*;
hamcrest.CoreMatchers. x;

selenium.firefox.FirefoxDriver;
selenium.support.ui.Select;

public class JavaCodeGeeksTests {

private
private

private boolean

WebDriver driver;
String baseUrl;

acceptNextAlert = true;

private StringBuffer verificationErrors = new StringBuffer();
@Before
public void setUp() throws Exception {

driver = new FirefoxDriver () ;

baseUrl = "https://www.javacodegeeks.com/";

driver.manage () .timeouts () .implicitlyWait (30, TimeUnit.SECONDS) ;

. - Select Find
Close (X) Ctrl+W C# / MUnit / WebDriver
u, - = C#/ NUnit / Remote Control
Failures: 1}
| Log | Reference | UI-Element | Rellup | Infor Clear
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}
@Test
public void testJavaCodeGeeksTests () throws Exception {
driver.get (baseUrl + "/");
driver.findElement (By.linkText ("I reject the FREE eBooks")).click();
driver.findElement (By.cssSelector ("span.foobar-close-button")) .click();
new Select (driver.findElement (By.id ("top-menu-mob"))) .selectByVisibleText ("regexp:\\s <

+-\\s+-\\sJava Tutorials");

QAfter
public void tearDown () throws Exception ({
driver.quit () ;

String verificationErrorString = verificationErrors.toString();

if (!"".equals(verificationErrorString))
fail (verificationErrorString);

private boolean isElementPresent (By by) {
try {
driver.findElement (by) ;
return true;
} catch (NoSuchElementException e) {
return false;

private boolean isAlertPresent () {
try {
driver.switchTo () .alert ();
return true;
} catch (NoAlertPresentException e) {
return false;

private String closeAlertAndGetItsText () {
try {

Alert alert = driver.switchTo () .alert();

String alertText = alert.getText ();

if (acceptNextAlert) {
alert.accept ();

} else {
alert.dismiss () ;

}

return alertText;

} finally {
acceptNextAlert = true;

What is implicit and explicit wait?

The all web apps load and fetch the data from server. sometimes it could not be faster. for this reason the test case should wait

some events which should be happended on page. Selenium provides two kind of method to do this job.

* explicit wait - we don’t know how manytimes the event should take so we predict some changes in UI. For example load

the new elements : (new WebDriverWait (driver,

30)) .until (ExpectedConditions.presenceOfEle

mentLocated (By.id ("comments"))); here we pointed 30 - timeout in milliseconds, if it exceeds the test will be
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interuppeted. ExpectedConditions.presenceOfElementLocated (By.1id ("comments")) - expect the show
new div block with id="comments"

* implicit wait - we predict that event takes definalty times. For example driver.manage () .timeouts () .implicitl
yWait (30, TimeUnit.SECONDS) ;

What kind of tests does selemiun support? Selemiun supports variety tests cases:

* Functional tests

* Regressive tests

* Testing Static Content

* Testing Links

* Testing Dynamic Elements

* Ajax Tests

What is UI Map?

This is development approach when we separate tests data and login codes. For example we have some credential to auth in web
site. we create the special class where we should store all such data and use it in tests codes. For example:

UserCredential.java

/ %%
* Credential info.
*+ @author parsentev
* @since 26.11.2015

*/
public class UserCredential {
public static final String LOGIN = "login";
public static final String PASSWORD = "password";

So when you need to change the user credential, you go to this file and change only this code without searching all places where
you use it.

What is Page Object Pattern? How is it used in Selenium?

This pattern is used in automation tests overall. The main advantages are hiding the implementation of auth details and splitting
the all web apps tests on small undescended pages.

What is DDT and how is it supported in Selenium?

DDT is the data tests. Selenium does not have special mechanism for working with DDT. You can use another libraries for it.
For example, read data from database by JDBC, or read data from file and so on.

What is Selenium Grid? Where is it used?

Selenium Grid is distributed servers which offers to run tests in different enviroments.
How to execute the Selenium tests in parallel?

It can be done by Selenium Gird or by using Thread in Java directly.

What kind of problems do you have when using Selenium?

First, it is not so faster to change the automation tests when Ul in web app can be changed faster. However, these problems have
all automation testing tools. Another problem is appear in dynamic generation IDs. If you use strategy search by ID you should
change it to XPATH. One another problem is working with AJAX. Selenium supports AJAX executing but tester should predict
how many times the ajax call takes. You can use explicit or implicit wait for solve with problem.

Can Selenium be integrated to CI?
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Yes. It can, because all tests can be exported to programming languages and then it can be run independent from Selenium IDE
by JUnit, TestNG and similar libraries

Can you use Selenium in commercial product?

Yes, you can. Selenium is distributed by Apache 2.0 license. It means that you can use it in commercial products free without
paing any charge.

What kind of disadvantages does Selenium IDE have?

After you recorded the user activates Selenium IDE generates the case tests tables. This tests table does not support the loops,
functions, conditions statements, so you cannot use all programming languages constructions.

What is Selenium Remote Control?
It is the test tool for web apps. It uses injecting JavaScript to browser for testing.
What advantages does Selenium have for compare with another web testing tools?

First, it is to start to write the tests, because you can record the user activity directly, Another thing is Selenium supports many
programming languages : Java, C#, Python, Ruby.

Can you install the Selenium IDE to another browsers then FireFox?
No. Selenium IDE can be installed only to FireFox.

What kind of browsers can be executed the tests by Selenium?

¢ Firefox 3.x

IE 6-8
* Safari 2-4
* Opera 8-10

¢ Chrome

Can you use Selenium for testing mobiles app?

Yes. if it can be run in mobiles browsers.

What is Selenese?

After you recorded the user activities, Selenium IDE generates the code, this code is written by Selenese.
How can you run the tests in HTTPS?

You need to use Selenium Server and configure the necessary securities environments.

How can you configure the Selenium Grid?

You can do in two ways: 1. adding special key when run the server, 2. using JSON config file.

What is HtmlUnitDriver?

HtmlUnitDriver is web driver which is used HtmlUnit engine. It is the faster web driver in Selenium.
Can you use navigations browser menu in Selenium tests?

Yes. you can. You can handle it with the following code:

driver.navigate () .back(); driver.navigate () .forward(); driver.navigate () .refresh(); dri
ver.navigate () .to();

How can you save the tests result?
You can take the screen shot if tests fail or you can store the testing result to database by JDBC.
Can you run the load tests by Selenium?

Yes, but Selenium is not good choose for such kind of tests. Because it is expense to open the multiple browser at the same time.
if you need to test loading, you can use JMeter or Gattling.
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4.3 Conclusion

In this acticle we explained most of frequently ask questions in interviews and gived the answers. Of course this is not all. if you
want to improve your knowledge about Selemiun go to official web site Selenium Official Documentation.



https://docs.seleniumhq.org/docs/

Selenium Programming Cookbook 39/65

Chapter 5

Selenium Standalone Server Example

5.1 Introduction

With this example we are going to demonstrate how to use and configure Selenium standalone servers (Selenium Grid). We are
going to run the hub server and the two nodes. Each nodes will run the tests in different browsers.

Selenium Grid are the servers which compounds in distributed nodes. It offers you to run your selenium test on separate machines
in different kinds environments. This is great opportunities, because your tests can run parallels and use different browsers for
testing.

5.2 High level architecture

Below is shown high level architecture. It has the follow flow process. First we pass the tests to hub which send this tests to
specific nodes where all tests will be executed.
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Selenium Grid

Tests . Node 1

Tests - ] HUB —

k 4

Tests Node 2

Figure 5.1: Selenium Grid. High level architecture

So all tests and nodes can be located on different machines. Such architecture can be scaled easily.

5.3 Configuration

Before we can start to configure the Selenium Grid we should download the necessary library. Selenium Grid consists only from
one JAR file. Go to the official site link and download the Selenium Server JAR file - selenium-server-standalone-
2.48.2. jar. This jar has the good help information. We should run this jar with the key —h that to print help information on
screen.

java —jar selenium-server-standalone-2.48.2.7jar -h

This help information has all explanation about supported keys. This keys are used for configuration the instance server. First of
all we should run this jar with key ~role hub. It means the this instance will be the hub server. It will be taken all receiving
tests and distributed to the specific nodes server. The hub server is run on 4444 port by default.

C:\Tools>java —Jjar selenium-server-standalone-2.48.2.jar -role hub

10:29:14.270 INFO - Launching Selenium Grid hub

2015-11-19 10:29:15.458:INFO: ::main: Logging initialized @1362ms

10:29:15.479 INFO - Will listen on 4444

10:29:15.563 INFO - Will listen on 4444

2015-11-19 10:29:15.568:INFO:0sjs.Server:main: jetty-9.2.z-SNAPSHOT

2015-11-19 10:29:15.631:INFO:0sjsh.ContextHandler:main: Started o.s.j.s.ServletC
ontextHandler@13f88ab{/,null, AVAILABLE}

2015-11-19 10:29:15.770:INFO:0sjs.ServerConnector:main: Started ServerConnectord@
646db9 {HTTP/1.1}{0.0.0.0:4444}
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2015-11-19 10:29:15.771:INFO:0sjs.Server:main: Started @1675ms

10:29:15.772 INFO - Nodes should register to https://192.168.0.102:4444/grid/regi
ster/

10:29:15.772 INFO - Selenium Grid hub is up and running

The secondary step is to run the node instance. It can be done with key ~role node as shown below. The same time we should
point where is located our hub server by key ~hub https://localhost:4444/grid/register

C:\Tools>java —Jjar selenium-server-standalone-2.48.2.jar -role node -—hub http:/
/localhost:4444/grid/register

10:31:08.635 INFO - Launching a Selenium Grid node

10:31:09.999 INFO - Java: Oracle Corporation 25.45-b02

10:31:10.000 INFO - OS: Windows 7 6.1 x86

10:31:10.009 INFO - v2.48.0, with Core v2.48.0. Built from revision 4lbccdd
10:31:10.089 INFO - Driver class not found: com.opera.core.systems.OperaDriver
10:31:10.090 INFO - Driver provider com.opera.core.systems.OperaDriver is not re
gistered

10:31:10.153 INFO - Selenium Grid node is up and ready to register to the hub
10:31:10.215 INFO - Starting auto registration thread. Will try to register ever
y 5000 ms.

10:31:10.216 INFO - Registering the node to the hub: https://localhost:4444/grid/
register

10:31:10.254 INFO - The node is registered to the hub and ready to use

How you can see above the configuration process can be done by adding the keys in command line. But Selenium Server supports
another variant of configuration by file configuration in JSON format.

Firstly we should create the file which has the name - firefox_node. json. It can have any appropriate name.

{

"capabilities":
[
{
"browserName": "xfirefox",
"maxInstances": 1,
"seleniumProtocol": "WebDriver"
}
]I
"configuration":
{
"proxy": "org.opendga.grid.selenium.proxy.DefaultRemoteProxy",
"maxSession": 5,

"port": 6543,

"host": 127.0.0.1,
"register": true,
"registerCycle": 5000,
"hubPort": 4444,
"hubHost": 127.0.0.1

We pointed there that all tests should be run in firefox. Now we can run the new node instance with this configurations. We use
-nodeConfig that to point which config file to use.

C:\Tools>java —jar selenium-server-standalone-2.48.2.jar -role node -nodeConfig
firefox_node. json

11:36:22.804 INFO - Launching a Selenium Grid node

11:36:23.789 INFO - Java: Oracle Corporation 25.45-b02

11:36:23.789 INFO — OS: Windows 7 6.1 x86

11:36:23.798 INFO - v2.48.0, with Core v2.48.0. Built from revision 4lbccdd
11:36:23.884 INFO - Driver class not found: com.opera.core.systems.OperaDriver
11:36:23.885 INFO - Driver provider com.opera.core.systems.OperaDriver is not re
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gistered

11:36:23.973 INFO - Selenium Grid node is up and ready to register to the hub
11:36:24.028 INFO - Starting auto registration thread. Will try to register ever
y 5000 ms.

11:36:24.029 INFO - Registering the node to the hub: https://127.0.0.1:4444/grid/
register

11:36:24.041 INFO - The node is registered to the hub and ready to use

Sometimes you can need only one instance server. For this reason you should run the selenium server without keys. All tests will
be executed in this instance in this case.

Another good opportunities are configure special browsers. For example, below we set the chrome browser environment.

-

BN AamuHucTpatop: Ch\Windows\System32\omd.exe - java -jar selenium-server-standalone-2.43.2,jar... | = | & |-£§-]

C=Tools>java —jJar selenium—server—standalone—-2.48.2.jar —-Duwebdriver.chrome.driv
er=""c :“Program Filez (xB6>~Google~Chrome-Application~chrome.exe"

14:55:4M.437 INFO — Launching a standalone Selenium Server

Setting system property wehdriver.chrome.driver to c:sProgram Files €<x86>-Google

m

~Chrome~Application~chrome.exe

14:55:40.662 INFO — Java: Oracle Corporation 25.45-h02

14:55:40.663 INFO — 05: Windows 7 6.1 x86

14:55:40.677 INFO — v2_48_ 0, with Core v2_.48_ 0. Built from revision 4lbccdd
14:55:4M0.781 INFO — Driver class not found: com.opera.core.systems.Operalriver
.14:55:42.?82 INFQO — Driver provider com.opera.core.systemns.Operalriver is not re
giztere
14:55:41.112 INFO RemoteWehDriver instances szhould connect to: http: 7127 .0.0.
14444 wd-hub

14:55:41.113 INFO Selenium Server iz up and running

Figure 5.2: Single Selenium Instance. Chrome Config.

We set the properties : -Dwebdriver.chrome.driver="c:Program Files (x86)GoogleChromeApplicatio
nchrome.exe"

Right now we have the three instances: one the hub and two nodes and one single server. Let’s start to run our tests.

5.4 Run tests

First of all we should create the new maven project.
pom.xml

<?xml version="1.0" encoding="UTEF-8"?>
<project xmlns="https://maven.apache.org/POM/4.0.0"
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xmlns:xsi="https://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="https://maven.apache.org/POM/4.0.0 https://maven.apache.org/ <

xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupId>ru</groupId>
<artifactId>parsentev</artifactId>
<version>1.0-SNAPSHOT</version>

<dependencies>
<dependency>
<groupId>junit</groupIld>
<artifactId>junit</artifactId>
<version>4.12</version>
</dependency>
<dependency>
<groupId>org.seleniumhg.selenium</groupId>
<artifactId>selenium-java</artifactId>
<version>2.48.2</version>
</dependency>
</dependencies>

</project>

That we need to add the simple tests.

ruparsentevSeleniumStantaloneServerTest.java

package ru.parsentev;

import
import
import
import
import
import
import
import

import
import

import
import

/ * %

com.thoughtworks.selenium.DefaultSelenium;
com.thoughtworks.selenium.Selenium;
org.junit.Test;

org.openga.selenium.By;
org.openda.selenium.WebDriver;
org.openda.selenium.WebElement;
org.openda.selenium.remote.DesiredCapabilities;
org.openda.selenium.remote.RemoteWebDriver;

java.net .MalformedURLException;
java.net .URL;

static org.hamcrest.core.Is.is;
static org.junit.Assert.assertThat;

* Tests for selenium standalone server.
* @author parsentev
* @since 19.11.2015

x/
public

class SeleniumStandaloneServerTest {

@Test
public void executeFirefoxDriver () throws MalformedURLException {
this.execute (DesiredCapabilities.firefox());

@Test
public void executeChrome () throws MalformedURLException ({
this.execute (DesiredCapabilities.chrome());

private void execute (final DesiredCapabilities capability) throws
MalformedURLException {
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WebDriver driver = new RemoteWebDriver (

new URL ("https://localhost:4444/wd/hub"), capability

)i
driver.get ("https://www. javacodegeeks.com/") ;
WebElement element = driver.findElement (By.name ("s"));
element .sendKeys ("selenuim") ;
element.submit () ;
assertThat (
driver.getTitle (),
is("You searched for selenuim | Java Code Geeks")
)
driver.quit ();

Now we can run the our test.

mvn clean test

We can see details information about tests process on the node logs or screens. You should see somethings similar:

12:14:25.891 INFO - Executing: [new session: Capabilities [{browserName=firefox,
version=, platform=ANY}]])

12:14:25.903 INFO - Creating a new session for Capabilities [{browserName=firefo

x, version=, platform=ANY}]

12:14:30.143 INFO - Done: [new session: Capabilities [{browserName=firefox, vers

ion=, platform=ANY}]]

12:14:30.196 INFO - Executing: [get: https://www.Jjavacodegeeks.com/])

12:14:34.283 INFO — Done: [get: https://www.Jjavacodegeeks.com/]

12:14:34.299 INFO - Executing: [find element: By.name: s])

12:14:34.671 INFO - Done: [find element: By.name: s]

12:14:34.689 INFO - Executing: [send keys: 0 [[FirefoxDriver: firefox on WINDOWS
(2ca50141-8460-4012-becd-b291e4042f55)] -> name: s], [selenuim]])

12:14:34.774 INFO - Done: [send keys: 0 [[FirefoxDriver: firefox on WINDOWS (2ca

50141-8460-4012-becd4-b291e4042£55)] —-> name: s], [selenuim]]

12:14:34.784 INFO - Executing: [submit: O [[FirefoxDriver: firefox on WINDOWS (2

ca50141-8460-4012-becd-b291e4042£55)] -> name: s]])

12:14:39.270 INFO — Done: [submit: O [[FirefoxDriver: firefox on WINDOWS (2cab01

41-8460-4012-becd-b291e4042£55)] —> name: s]]

12:14:39.281 INFO - Executing: [get title])

12:14:39.311 INFO - Done: [get title]

12:14:39.327 INFO - Executing: [delete session: a459baef-2980-4fcc-8093-4ffdeech

f03£f])

12:14:39.806 INFO — Done: [delete session: a459%9aef-2980-4fcc—-8093-4ffdeecbf03f]

When the test is received by node it looks appropriate browser in local machine. Then the node opens this browser and starts to

do the tests.

It can look like below:
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J You searched for selenuim ... * \ +

& www. javacodegeeks.com/Ts=selenuim x Search

Knowledge Base Job Board = Join Us = About =

- w

N

() | Java Code Geeks

Know JavaScript?

Android ~ Java ~ JVMLlanguages ~ Software Development  Agile  Career = Communications

# Home » Search Results for: selenuim

Search Results for: selenuim

Figure 5.3: Firefox selenium tests
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[ % You searched for seleniur X t

C'  [J www.javacodegeeks.com/7s=selenium

Knowledge Base ~ Job Board ~ Join Us = About ~

= \
o~

(5 | Java o Geehs

h Web Developers:
S

Android ~ Java ~ JVMlanguages ~ Software Development  Agile  Career  Communicatio

WHAT'S HOT

#& Home » Search Results for: selenium

« 115 Java Interview

qusstions and answers ———— Saareh Results for: selenium

The ULTIMATE List

+ RO Snrinn Tntondio

Figure 5.4: Chrome selenium tests

5.5 Download the Code Project

Download

You can download the full source code of this example here: Selenium



https://examples.javacodegeeks.com/wp-content/uploads/2015/11/selenium1.zip
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Chapter 6

Selenium JUnit Example

6.1 Introduction

In this article, we are going to show how you can write automation tests by Selenium and JUnit.

Selenium is tools for building automation tests. Selenium can be used only for testing web applications. When Selenium executes
the test, it injects the JavaScript codes to browser or it uses the native browser API. It does not mean that you should write all
codes only on JavaScript. Selenium supports all most popular programming languages : Java, C#, Python, Ruby and so.

JUnit is a unit testing framework for the Java programming language. In this example, we will integrate Selenium to this
framework. Actually, Selenium IDE has all functionality to write, build and execute automation tests, but if you want to execute
tests independently from Selenium IDE you need to use JUnit or another libraries for automation tests.

6.2 Record test cases

The simplest way to get the base test cases code is to record user activities in Selenium IDE. Firstly, you should install Selenium
IDE. Actually, Selenium IDE is the Firefox add-ons. After you install this plugin, you can see the Selenium IDE button in the
right top corner in Firefox. This plugin is supported only by Firefox.
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| & Downloads x ‘l\_+

& ') www seleniumhbg.org/ downloi 1|l Q, Search ﬁ E 2 3 # e o

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 cverhauled into some sort of Page Object-y structure
for any kind of resiliency.

Download latest released version ffrom addons.mozjlla.org or view the Release MNotes

and then install some plugins.

Download previous versions here. I

Selenium IDE Plugins

Selenium IDE can be extended through its own plugin system. Here are a number of
plugins that have been created using it. For more information on how to create your
own plugin or have it listed, see the plugin tutorial page.

Please note that these are not supported by the Selenium project and all issues/need
to be raised with the relevant developers.

Figure 6.1: Download page for Selenium IDE

G @ Mozilla Foundation (US) https://addons. [ 4 "'-h-\a:'s:r:h 'ﬂ' E U "' ‘ﬁ B‘ @ | - E

Register or Login Dther Applications ™

\
, ADD-ONS 2
EXTENSIONS | THEMES | COLLECTIONS | MORE...

4 » Extensions » Selenium IDE

Selenium IDE =.9.1

by Jason Huggins, Adam Goucher, Shinya Kasatani, Dave Hunt, Samit Badle

1=
1955

Selenium IDE is an integrated development environment for Selenium tests. It is
implemented as a Firefox extension, and allows you to record, edit, and debug tests.

+ Ad%to Firefox

This add-on has been preliminarily reviewed by Mozilla. Learn more

Figure 6.2: Plugins page for Selenium IDE
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] l-JFirefnx Search or enter address .:Q\SE'.]"":h | ﬁ'E -‘ ‘ﬁ‘ 9 % # | - =
Selenium IDE =1

r b v
@ Selenium IDE 29.1 ! E=REER
Eile Edit Actions Options Help
Base URL  http://examples.javacodegeeks.com, -

sl — = F =~
== pERE |0 O -[O
Test Case Table | 50urce|
Untitled
Command Target Value
4
Command | -
I || Tege | v| | Seect || Fnd |
Runs: 0 Value | |
Failures: 0
Lngl Referencel U]—Eiernentl Rallup‘ ..-': g "‘-:'." g Anfor, Ctﬁr' !
- e B gy gl
W) (ulivi i &

Figure 6.3: Base view of Selenium IDE

Then you need to turn the record button on and start to navigate in the necessary web site. In this case, we want to test the search
function in the https://ebay.com. EBay has the advanced search functions. It is the good example to show most useful
abilities to test web apps by Selenium IDE.
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‘é | www.ebay.com/sch/ebayadvsearch c Q fearch ﬁ B 4+ @

Advanced Search

Items Find ltems
Find items Enter keywords or item number
By seller 3 5 E
JUnit Selenium Exact words, exact order

By item number
Exclude words fmm_‘_\_,fqur search

Stores

: See general search tips or using advanced search options
ltems in stores

Find Stores In this category:
Books -
Members

; s
Find a member Search

Find contact information

7 1
‘,n Untitled {untitled suite) - Selenium IDE 2.9.1 * L

Eile Edit Actions Options Help
Base URL  http://www.ebay.com/

ﬁast Slow F‘E P'- | @

Test Case Table | Sourcel
e Command Target Value
click id=LH_Cemplete
W |click id=LH_Complete
4 |elick id=kH Complete
click id=LH_Complete
click id=LH_TitleDese
click id=LH_ItemConditionMNew

Figure 6.4: Recourd user cases

Now we are ready to export this recorded test cases into your favorite programming . In this example, we use Java. For this
reason, we are going to export test cases to Java and ask the Selenium IDE that it generate the necessary structures for JUnit
framework too.
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@ Untitied 2 (untitled suite) - Selenium IDE 2.9.1 % SR — || o ]|
— — —
File | Edit Actions Options Help
MNew Test Case Ctri+M l -
Open.. Ctrl+0 ‘ @ @ - @
Save Test Case Ctrl+5 . Table | Snurce|
Save Test Case As... | .
Export Test Case As... C# / NUnit / WebDriver Value
Recent Test Cases » C# / NUnit / Rermote Control JUnit e
i : label=Books
Add Test Case.. Ctrl+D Java / JUnit 4 / WebDriver i
Brpemec. Java f TestNG / WebDriver Jesc |
Java / JUnit 4 / WebDriver Backed I}f btn.btn-prim
Mew Test Suite -
Java / JUnit4 / Remote Control four search =
Open Test Suite... . _—
N Java / JUnit 3 / Remote Control ingscnt 488 listings
Save Test Suite |
Java / TestMG / Remote Control 3
Save Test Suite As... . ) -
Python 2 / unittest / WebDriver
Export Test Suite As... 3 ) 1 1
Python 2 / unittest / Remote Control | : i
Recent Test Suites 3 ; il 7
Ruby / RSpec / WebDriver [ - Select Find
Close (X Ctrl+W Ruby / Test:Unit / WebDriver I
Failures: Ruby / R5pec / Remote Control
B _ _ i Ruby / Test:Unit / Remote Control
] Log | Reference UI—EtementTmEIp |
select(selectLocator, optionLocator) s
Arguments: E
® szlectlocator - an element locator identifying a drop-down menu
® pptionlocater - zn option locator (a label by default)
Select an option from a drop-dovwn using an option lecater. o
Oiption locators provide different ways of specifying options of an HTML Select element (e.g. for selecting a specific option, or for aszerfing thatthe \J
selected option safisfies a specification). There are several forms of Select Option Locator. L

6.3 Integrate to JUnit

Figure 6.5: Export to Java with JUnit structures

The next step is to create the new maven project with JUnit and Selenium dependencies. We will create this new project from
default archetype by this follows command

mvn —-B archetype:generate -DarchetypeGroupId=org.apache.maven.archetypes -Dgroupld=ru. <
parsentev.app -DartifactId=EbayAdvancedSearch
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C:sprojectsrmen —B archetype::generate —DarchetypeGroupld=org.apache .maven.archet
ypes —Dgroupld=ru.parszentev.app —Dartifactld=EbavAdvancedSearch

[IMF0O]1 Scanning for projects...

[INFO1

[INFO1

[INFO] Building Maven S5tub Project (HNo POM> 1

[INFO1

[INFO1

LINFO]1 *>>> maven—archetype—-plugin:-2.3:-generate <default—-cli> > generate—sources
P standalone—pom >>>

[INFO1

[INFO1 <<< maven—archetype—plugin:2.3:generate (default-cli> { generate—-sources
%Iﬁgqualune—pum LK

[INFO1 —— maven—archetype—plugin:2_3d:generate (default-cli> @ standalone—-pom —

[INFO]1 Generating projefpt in Batch mode

[INFO1 Mo archetype defihed. Using maven—archetype—gquickstart C(org.apache_maven.
archetypes imaven—archetype—quickstart =1 .02

[INFO] Using following parametersz for creating project from 0ld <1.x> Archetype:
maven—archetype—guickstart=1i .0

Parameter: groupld, Ualue: r»ru_parsentev.app

Parameter: packageMame. Ualue: ru.parsentev.app

Parameter: package, Ualue: pu.parsentev.app

Parameter: artifactlId, Ualue: EbhavyAdvancedSearch

Parameter: bazedir, Ualue: C:projects

Parameter: version, Ualue: 1.0-SMAPSHOT

project created from 0ld <1.x> Archetype in dir: C:sprojectssEbayAdvanced

Total time: 5.915
Finizhed at: 2016-01—-12T11:-42:21+03:-00
Final Memory: 16M-310M

C:wprojectsr_

Figure 6.6: Build the new project

Now, we can open this project in Eclipse.
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= Java - Eclipse -

File Edit Source Refactor Mavigate Search Project

v s d v O~ 2 mport : L= lLE ) Quick Ac

18 PackageExp.. 32| = 0 | \
% | e v 1 Import Existing Maven Projects |g EI

Select an import source:

[+ (= General

b & Git

> (= Gradle

[ (= Install

4 = Maven
1.:-]‘ Check out Maven Projects from SCM
":;L Existing Maven Projects
[, Install or deploy an artifact te a Maven repositery
":.q Materialize Maven Projects from SCM

[> (= Oomph

[» = Run/Debug

B (= Tasks

[ (= Team

b= XML

 (ieeks

Description Resource Path Laocation Type

Figure 6.7: Import to Eclipse

Next, we need to move the export Java code from Selenium IDE to the new project. You should put this file to test directory. In
my case, itis srctest javaruparsentevapp
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& Java - EbayAdvancedSearch/src/test/java/ru/parsentev/app/EbayAdvancedSearch.java - Eclipse . ——
File Edit Source Refactor Mavigate Search Project Run  Window Help
BrrrHUiNit-0--iw G- EmE v P Rt b Quick A
[% Package Explorer &3 = O | 4] *EbayAdvancedSearchjava 53
= \,:jv'l - = E 1 package ru.parsentev.app;
M5 2
A m;rEbayAdvajce#Semch & 3% import com.thoughtworks.selenium.Selenium;[]
4 (& sre/main/java 13
a 3 ru.parsentev.app 14 public class EbayAdvancedSearch {
p [4] Appjava L5 private Selenium selenium;
2 = 16
| 4 @ src/test/java
: 1 7e Before
4 gt ru.parsentev.lapp 18 public woid setUp() throws Exception {
» [1] AppTestjava 19 WebDriver driver = new EirefoxDriver();
| i @] EbayAdvancedSearchjava | 28 String baselrl = "http://www.ebay.com/";
> ) JRE System Library [J25E-1.5] 21 selenium = new WebDriverBackedselenium(driver, baselirl);
» @ Maven Dependencies f-:% ¥
=, 23
> e SrC 24C AT,
= tarnet -m-\r = o L A - - R — W~ I

Figure 6.8: Exported Java code

How you can see this code is highlighted by Selenium. it is happened, because we need to add the Selenium library to dependen-
cies block.

pom.xml

<project xmlns=&quot;https://maven.apache.org/POM/4.0.0&quot; xmlns:xsi=&quot;https://www.
w3.0rg/2001/XMLSchema—-instance&quot;
xsi:schemalocation=&quot;https://maven.apache.org/POM/4.0.0 https://maven.apache.
org/maven-v4_0_0.xsd&quot; >
<modelVersion>4.0.0</modelVersion>
<groupld>ru.parsentev.app</groupIld>
<artifactId>EbayAdvancedSearch</artifactId>
<packaging>jar</packaging>
<version>1.0-SNAPSHOT</version>
<name>EbayAdvancedSearch</name>
<url>https://maven.apache.org</url>

<dependencies>
<dependency>
<groupId>org.seleniumhg.selenium</groupId>
<artifactId>selenium-java</artifactId>
<version>2.48.2</version>
<scope>test</scope>
</dependency>
<dependency>
<groupId>junit</groupld>
<artifactId>junit</artifactId>
<version>4.12</version>
<scope>test</scope>
</dependency>
</dependencies>
</project>

You can find the full source code of this case below.
EbayAdvancedSearch.java

package ru.parsentev.app;

import com.thoughtworks.selenium.Selenium;
import org.openda.selenium.By;
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import org.openga.selenium.firefox.FirefoxDriver;

import org.opendga.selenium.WebDriver;

import com.thoughtworks.selenium.webdriven.WebDriverBackedSelenium;
import org.junit.After;

import org.junit.Before;

import org.junit.Test;

import static org.junit.Assert.x;

import java.util.regex.Pattern;

import static org.apache.commons.lang3.StringUtils. join;

public class EbayAdvancedSearch {
private Selenium selenium;

@Before

public void setUp() throws Exception {
WebDriver driver = new FirefoxDriver () ;
String baseUrl = "https://www.ebay.com/";

selenium = new WebDriverBackedSelenium(driver, baseUrl);

@Test
public void testEbayAdvancedSearch () throws Exception {
selenium.open ("/");
selenium.waitForPageToLoad ("30000") ;
selenium.click ("id=gh-as-a");
selenium.type ("id=_nkw", "JUnit");
selenium.select ("id=el-1", "value=267");
selenium.click ("id=LH_TitleDesc");
selenium.click ("css=button.btn.btn-prim");
selenium.waitForPageToLoad ("30000") ;
for (int second = 0;; second++) {
if (second >= 60) fail ("timeout");
try { if (selenium.isElementPresent ("css=span.listingscnt")) break; <
} catch (Exception e) {}
Thread.sleep (1000);

assertEquals ("Classified: 488", selenium.getText ("css=span.listingscnt"));

@After
public void tearDown () throws Exception {
selenium.stop () ;

Now, we can run this project by this follows command mvn test
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[INFO1 Scanning for projects...
[INFO1
[INFO1
[INFO1 Building EbavAdvancedSearch 1.0-SMAPSHOT
[INFO1
[INFO1
[INFO1 —— maUEH—PESDuPBES—plugin:E.E:PESDUﬁFES C(default—resources? B EbayAdvanc
pdSearch ——

i.e. build is platform dependent?

[INF}]1 =kip non existing resourcelirectory C:isprojectssEbayAdvancedSearchssrcima
in“~Presources

[INMFO]

[IEFO] ——— maven—compiler—plugin:3._1l:compile (default—compile) B EbayAdvancedSea
R et e

[INF0O1 Changes detected — recompiling the module?

[WARNING] File encoding has not been set. wusing platform encoding Cpl251. i.e. b
ild iz platform dependent?

E%:Eg} Compiling 1 source file to Cisprojects“EbayAdvancedSearchxtarget-classes
[INF0O1 —— maven—rezources—plugin:?_6:testResources (default—testRezources? @ Eb
ayAdvancedSearch ——

i.e. build is platform dependent?

[INFO1 skip non exiszting resourcelirectory CisprojectssEbavAdvancedSearchuwsrcite
EtsPresOouUrces

[INFO]

[INFO1 — maven—compiler—plugin:3.1l:testCompile {(default—testCompile) @ EbayAdv
ancedSearch ——

[INF0O1 Changes detected — recompiling the module?

[WARNING] File encoding has not been set. wusing platform encoding Cpl251. i.e. b
ild iz platform dependent?

[INFO]1 Compiling 2 source files to C:sprojectssEbavyAdvancedSearchstargetstest-—cl

[WARMING] ~C:- projects-EbhayvAdvancedSearch/src/test/javasrusparsentevsappsEbayAdy
pncedSearch. java: CosprojectssEbayAdvancedSearchxsrcntestsjavasrusparsentevsapp™
hayAdvancedSearch. java uses or overrides a deprecated API.

[HARNING] ~C:sprojectssEhavAdvancedSearch/srcstest/javasrusparsentevsapps/Ehayfde
E?ﬁggﬁearch.jaua: Recompile with —®lint:deprecation for details.

[INFO1 — maven—surefire—plugin:2.12.4:-test (default—test> @ EbayAdvancedSearch

[INF0O1 Surefire report directory: CisprojectssEbayAdvancedSearchxtargetsurefire
reports

TESTS

unning ru.parsentev.app.fApplest
Tests run: 1, Failures: 0. Errors: 0. Skipped: 0, Time elapsed: 0.076 sec

[INFO]1 BUILD SUCCESE
I.".

Figure 6.9: Run tests

6.4 Conclusion

In this article, we have shown how you can integrate Selenium and JUnit frameworks. If you want to get more information about
this framework, please vitis official web sites: Selenium and JUnit.



https://seleniumhq.org
https://junit.org/
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6.5 Download the source code

Download

You can download the full source code of this example here: Selenium JUnit



https://examples.javacodegeeks.com/wp-content/uploads/2016/01/EbayAdvancedSearch.zip
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Chapter 7

Selenium Grid Example

7.1 Introduction

In this tutorial, we are going to explain what Selenium Grid is and how you can use it in your project. We are going to install and
configure the Selenium Grid, write and execute the tests on it. Selenium Grid is one of tool from Selenium framework. It is the
distributed system for execution tests.

It has few benefits:

* You can execute tests in parallel, so it can reduce the execution time.
* You can set particular environments for tests.
Actually. It is the daunting task to reduce the tests executions time, because some of functional tests spent about hour for

executions process. Selenium team offers the great solutions for it. It uses the separate nodes, which compound in full distributed
system. For this reason, it can be scaled easily.

Below you can see the highly level architecture.
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Selenium Grid

Tests " Node 1

Tests | | HUB

k 4

Tests Node 2

Figure 7.1: Selenium Grid. High level

7.2 Installing Selenium Grid

Firstly, you should download the necessary library. The great thing about Selenium Grid is that you need only one JAR file. You
need to go to the official web site seleniumhqg.org/download and download the Selenium Server. It can be configured to
Selenium Grid.

Below you can see the download page:
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. i i search selenium: _
SeleniumHQ edit this page el

Browser Automation Projects EILIUHILELE Documentation Support  Ab
, Downloads
Selenium Downloads
Below is where you can find the latest releases of all the Selenium components. You can also
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 Standalone Server

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

Mawven Information

Donate to Selenium Download version 2.@ i
with PayPal To use the Selenium Server in a Grid configuration see the wiki page.
Donate

The Internet Explorer Driver Server

VISA — ome s
—]== =l This is required if you want to make use of the latest and greatest features of the WebDriver
through sponsorship [nlternetExPIorerDriver. Please make sure that this is available op your 3PATH (or 2PATH%% ol

. Windows) in order for the IE Driver to work as expected.

You can sponsor the Selenium
project if you'd like some Download version 2.49.0 for (recommended) 32 bit Windows-IE-6r 64 bit Windows IE
public recognition of your CHANGELOG
nenarais contribution.

Figure 7.2: Selenium Grid download page

Right now, you can run this jar and use Selenium Grid. You can find the details about it in the next section.

7.3 Usage cases

How we said before, all you need is the Selenium Server JAR. You can run it this key ——he1p, that get help information about
supported operations.

c:\Users\parsentev\Downloads>java —Jjar selenium-server—-standalone-2.49.1.jar -help

Running as a standalone server:

Usage: java —jar selenium-server.jar [—-interactive] [options]
-port : the port number the selenium server should use
(default 4444)
—timeout : an integer number of seconds we should allow a
client to be idle
-browserTimeout : an integer number of seconds a browser is
allowed to hang
—interactive: puts you into interactive mode. See the tutorial for

more details

—-singleWindow: puts you into a mode where the test web site
executes in a frame. This mode should only be selected if the
application under test does not use frames.

—-profilesLocation: Specifies the directory that holds the profiles
that java clients can use to start up selenium. Currently
supported for Firefox only.

—-forcedBrowserMode : sets the browser mode to a single
argument (e.g. "xiexplore") for all sessions, no matter what is
passed to getNewBrowserSession

—forcedBrowserModeRestOfLine : sets the browser mode to
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all the remaining tokens on the line (e.g. "xcustom
/some/random/place/iexplore.exe") for all sessions, no matter what
is passed to getNewBrowserSession

—userExtensions : indicates a JavaScript file that will be

loaded into selenium

—-browserSessionReuse: stops re-initialization and spawning of the
browser between tests

—avoidProxy: By default, we proxy every browser request; set this
flag to make the browser use our proxy only for URLs containing
" /selenium-server’

—firefoxProfileTemplate : normally, we generate a fresh empty
Firefox profile every time we launch. You can specify a directory
to make us copy your profile directory instead.

—debug: puts you into debug mode, with more trace information and
diagnostics on the console

-browserSidelog: enables logging on the browser side; logging
messages will be transmitted to the server. This can affect
performance.

—ensureCleanSession: If the browser does not have user profiles,
make sure every new session has no artifacts from previous
sessions. For example, enabling this option will cause all user
cookies to be archived before launching IE, and restored after IE
is closed.

—trustAllSSLCertificates: Forces the Selenium proxy to trust all
SSL certificates. This doesn’t work in browsers that don’t use the
Selenium proxy.

-log : writes lots of debug information out to a log
file and disables logging to console

—-logLongForm: writes information out to console in long format (for
debugging purpose)

—htmlSuite : Run a
single HTML Selenese (Selenium Core) suite and then exit
immediately, using the specified browser (e.g. "xfirefox") on the
specified URL (e.g. "https://www.google.com"). You need to specify

the absolute path to the HTML test suite as well as the path to the
HTML results file we’ll generate.

—-proxyInjectionMode: puts you into proxy injection mode, a mode
where the selenium server acts as a proxy server for all content
going to the test application. Under this mode, multiple domains
can be visited, and the following additional flags are supported:

—dontInjectRegex : an optional regular expression that
proxy injection mode can use to know when to bypss injection
—-userdsInjection : specifies a JavaScript file which will
then be injected into all pages
—userContentTransformation : a regular
expression which is matched against all test HTML content; the
second is a string which will replace matches. These flags can
be used any number of times. A simple example of how this could
be useful: if you add "-userContentTransformation https http"
then all "https" strings in the HTML of the test application will
be changed to be "http".

This synopsis lists options available in standalone role only. To
get help on the options available for other roles run the server with
—~help option and the corresponding -role option value.

How you can see in the architecture diagram, firstly, we need to run the HUB nodes. It will takes all receiving tests and route to
participated nodes, which has appropriate environment.

You need to run the JAR with follow key ~role hub
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i:\?s;rs\parsenteu\ﬂuwnluads}jaua —jar selenium—server—standalone—-2.4%7_.1.jar —ro
e hu

18:03:01.618 IMFO — Launching Selenium Grid hub

2016—01-23 18:03:02.766:INF0: :main: Logging initialized (E134Zms

A8:M3:m2.786 INFO — Will listen on 4444

18:M3:m2.846 INFO — Will listen on 4444

2016—01-23 18:03:02.856:=INF0:osjs.8erverimain: Jjetty—7.2.z—-SHAPSHOT

2016-01-23 18:03:@02 . 896:INFO:ozjsh.ContextHandler:main: Started o.z.j.z.S5ervletC
ontextHandlerfle2ade?{/.null.AVATLABLE>

2016—01-23 18:03:02.276:INF0:o0sjs.8erverConnector:main: Started ServerConnectorl
daZzeab{HTTPAA . 12{0_ 0.0 0z 44443

2016—-01-23 18:03:02.276:INF0:0=sjs.5erverimain: Started @1553ms

18:03:02.276 IMFO — Modes should register to http: - -172.168.1.234:4444/grid-regi
stepr/

18:M3:m2.9276 INFO - Selenium Grid hub iz wp and punning

Figure 7.3: Selenium Grid HUB

Now, we need to add the node. Node is used for executing the particular test on special environments. Therefore it means
that you can run the node on separate machine. You can do by following command java -jar selenium-server-—
standalone-2.49.1.jar -role node -hub https://localhost:4444/grid/register

Microzoft Windows [Verszion 6.1.76011]
Copyright (c> 2009 Microsoft Corporation. All rights reserved.

c:~Userssparsentev~Dounloads>java —jar selenium—server—standalone-2.47.1.jar —ro
le node —hub http:-/slocalhost:4444/grid-/register
18: mE 11.181 Launching a Selenium Grid node
t12.700 Java: Oracle Corporation 25.45-hi2
05: Windows ¥ 6.1 x86
v2.49 1, with Core v2.49.1. Built from revision 72003ed6
12 780 Driver class not found: com.opera.core.systems.Operalriver
18- EE 12.780 Driver provider com.opera.core.systems.0peralriver is not re
gistered
18:006:12.720 Driver provider org.openga.selenium.safari.SafariDriver regi
stration is skipped:
registration capabhilities Capahilities [{hrouwserMame=zafari, version=. platform=
MACX 1 does not match the current platfoerm UISTA
18:06:12_860 INFO — Selenium Grid node iz wup and ready to register to the hub
18&33612.918 INFO — Starting auto regisztration thread. Will try to register ever
i) ms .
18:M06:12.718 INF0 — Registering the node to the hub: http:--localhost:-4444./grid~
register
18:M6:12.953 INFO — The node iz registered to the hubwand ready to use

Figure 7.4: Selenium GRID Node

Selenium Grid is run and we can use it.
Let’s create the simple maven project in order to demonstrate how it works.

pom.xml
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<?xml version=&quot;l.0&quot; encoding=&quot;UTF-8&quot; ?>

<project xmlns=&quot;https://maven.apache.org/POM/4.0.0&quot;
xmlns:xsi=&quot;https://www.w3.0rg/2001/XMLSchema-instance&quot;
xsi:schemalocation=&quot;https://maven.apache.org/POM/4.0.0 https://maven.apache. <«

org/xsd/maven-4.0.0.xsd&quot; >
<modelVersion>4.0.0</modelVersion>

<groupIld>ru</groupIld>
<artifactId>parsentev</artifactId>
<version>1.0-SNAPSHOT</version>

<dependencies>
<dependency>

<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>

</dependency>

<dependency>
<groupId>org.seleniumhqg.selenium</groupId>
<artifactId>selenium-java</artifactId>
<version>2.48.2</version>

</dependency>

</dependencies>
</project>

How you can see, we need to add the Selenium library in dependencies. Then, let’s create the simple test cases, when we want
to test the search function in https://www. javacodegeeks.com/

ruparsentevSeleniumStantaloneServerTest.java

package ru.

import
import
import
import
import
import
import
import

import
import

import
import

/ %%

com.
com.
org.
org.
org.
org.
org.
org.

parsentev;

thoughtworks.selenium.DefaultSelenium;
thoughtworks.selenium.Selenium;
junit.Test;

openda.
opendga.

opendga

openda.
openda.

selenium.
selenium.
.selenium.

selenium
selenium

By;
WebDriver;
WebElement;

.remote.DesiredCapabilities;
.remote.RemoteWebDriver;

java.net .MalformedURLException;
java.net .URL;

static org.hamcrest.core.Is.is;
static org.junit.Assert.assertThat;

* Tests for selenium standalone server.
* @author parsentev
* @since 19.11.2015

*/

public class SeleniumStandaloneServerTest {

@Test
public void executeFirefoxDriver () throws MalformedURLException {
this.execute (DesiredCapabilities.firefox());

@Test
public void executeChrome () throws MalformedURLException {
this.execute (DesiredCapabilities.chrome());
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private void execute (final DesiredCapabilities capability) throws <=

MalformedURLException {
WebDriver driver = new RemoteWebDriver (
new URL ("https://localhost:4444/wd/hub"), capability
)i
driver.get ("https://www. javacodegeeks.com/") ;
WebElement element = driver.findElement (By.name("s"));
element.sendKeys ("selenuim") ;
element.submit () ;
assertThat (
driver.getTitle (),
is("You searched for selenuim | Java Code Geeks")
)i

driver.quit () ;

In example above, we pointed that we want to execute the test on Chrome and Firefox browsers by following commands:
DesiredCapabilities.chrome ().

You can set more specific requirments for execution environments by additional API, which offer the Selenium library:

capability.
capability.
capability.
capability.

setBrowserName () ;
setPlatform() ;
setVersion ()
setCapability(,);

The same time, you need to configure your nodes for particular environment. Selenium Grid supports two way, how you can do

it.

* It is used command-line key. For example, we want that this node execute only tests in Internet Explorer 9. We can configure
in like: -browser browserName=iexplorer,version=9,platform=WINDOWS

* Itis used JSON configuration file.

"capabilities":

[

}
i

"browserName": "xfirefox",
"maxInstances": 1,
"seleniumProtocol": "WebDriver"

"configuration":

{

"prOXy"

: "org.openga.grid.selenium.proxy.DefaultRemoteProxy",

"maxSession": 5,

"port":
"host":

6543,
127.0.0.1,

"register": true,
"registerCycle": 5000,
"hubPort": 4444,
"hubHost": 127.0.0.1
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7.4 Conclusion

In this article, we explained what Selenium Grid is and shown how to configure, run, execute tests. We could not cover all narrow
things about Selenium Grid, so if you want to improve your knowledge about Selenium and particular about Selenium Grid,
please, visit the official web site seleniumhgq.org

7.5 Download the Maven project

Download

You can download the full source code of this example here: SeleniumGrid



https://seleniumhq.org
https://examples.javacodegeeks.com/wp-content/uploads/2015/11/selenium.zip
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