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7 Steps to efficient GUI Test Automation using Selenium RC with Java

* Introduction: What's Selenium

* What we achieved

* 7 good practices using Capture Replay Tools

* What's missing in Selenium and how we closedthega p

* Forecast
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As the third largest provider of financial informat lon in Europe, SIX
Telekurs specializes in the procurement, processing and distribution of
international financial information.

Financial market specialists at SIX Telekurs gather information from all
the world’s major trading venues — directly and in r eal-time. The SIX
Telekurs database with its structured and encoded se curities
administration data for more than 5.5 million finan cial instruments is
unique in terms of its depth of information and dat a coverage.

With 31 offices in 23 countries, SIX Telekurs combin  es the advantages of
global presence and local know-how. Our company has more or less
1300 employees. Currently, 300 are working at the H ead Office in
Switzerland, 1000 in our international subsidiaries
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Through the reorganisation of the QA department a small team
became responsible for a lot of projects.

This caused a strong need for automation.
Due to missing decisions no commercial tool was ava ilable.

So we have chosen for testing Web Applications thet ool
Selenium for testing Web Applications.

We started first experiments in May 2009
In October 2009 the first product went live that was te  sted like this

In November we run a full regression test within 2 wee Ks.
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Introduction

“Selenium is a suite of tools to automate web app t esting across many platforms.”

[http://seleniumhg.org/]

Local PC

Selenium Selenium

IDE

Selenium

RC

Software
Under Test

Test PC

A test script is executed by the driver.

This controlles the software under test like a
remote control.

The reaction of the software under test can be
evaluated (checkpoints).

A script can be captured _ using Selenium IDE.

A script can be executed _via Selenium IDE

A script can be exported _ to different
programming languages.

The exported script can be executed _ using
Selenium RC.

The exported script can be included __into
programs.

A script can be written programmatically with
Selenium RC
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Introduction

Does
Support of several browsers and operational systems.
Support of several programming languages.
Able to test Ajax applications.
Easy to use.

Don’ts
Only Web applications can be tested.

No complete tool. Some features of commercial tools
are missing.

For more detalls see http://seleniumhg.org/
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. What we achieved.

Status Quo
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What we achieved.

A set of classes for common use

“GuiMap” — A repository for the GUI elements which enables the work with
aliases, instead of cryptic names. The map is maintained in an excel file.

“GeneralPage” — a class, which provides a ready to use method for checking of
the completeness of the page using the GuiMap.

More tools and little helpers.

A set of running scripts
Smoke Tests for every page:
Check that the page is reachable
Check all GUI elements are visible
Check all texts are correct
At least the “Happy Day Case” of every use case is tested automatically.
Data driven — e.g. different orders listed in an excel table are processed.
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What we achieved.

Regression tests

A complete regression test including variation of the settings (language, user,
browser) can be done in between a week.

Standard cases are automated, the complex test cases are done manually

Add new test cases

New test cases can easily created, as most test cases run data driven. E.g. Add
a special order, or a sequence of orders in the regarding excel file.

New use cases can easily be implemented as a lot of modules for the basic
navigation through the GUI are available.

New pages can be integrated by using the General Page. After defining the GUI
elements and implementation of the basic “navigateTo”- method, the smoke test
for this page is ready to run.

Switching environment can be done without much effort, as the variables are
handled at a central place.
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7/ good practices using
Capture Replay Tools

Create robust and flexible scripts.
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7 good practices using Capture Replay Tools

The belief that GUI test automation using the captu  re/replay approach
comes with no effort is a myth.

Realizing GUI test automation has to be seenasad evelopment project.

Applying some good practices can help to create fle xible, robust and
maintainable test code.

These 7 practices are valid independent form the us  ed tool :

GUI element repository.

Division of data and script.

Model the test objects.

Establish standard functions and methods using “speaking” names.
Central management of environment information.

Divide common from project specific stuff. Use layering.

Generate a useful test report
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7 good practices using Capture Replay Tools

GUI Element Repository A typical recorded script:

Division of

_ click(" leftnavala");
Data and Script

waitForPageToLoad("30000");

click("link=30");

waitForPageToLoad("30000");
click("//img[@onclick=\"window.open('./reservationD etailsCSV.ht
m?orderid=30&filename=ibn-order-details)\"]");

click(" leftnavala");

Standard methods
and Naming

Model test objects

Environment
and Settings

Two problems:
ing of th :
Lai?ﬁ'ﬂ? c?gdtee -What is ,leftnavla“?
-When this name changes, we have to

Test reports change all occurrencies in all scripts.




7 good practices using Capture Replay Tools

Solution:
Use aliases in the scripts and maintain theminar  epository.

Division of
Data and Script / \

Standard methods
and Naming

GUI Element Repository

Model test objects

JinkOverview" / ,leftnavlia“

Environment
and Settings

L [ f th . . .
acriptcode The script will look like:

click( repositoryGetSymbol(frame.linkOverview)  );

Test reports waitForPageToLoad(properties.getWaitTime());




7 good practices using Capture Replay Tools

GUI Element
Repository

Division of
Data and Script

Standard methods
and Naming

Model test objects

Environment
and Settings

Layering of the
script code

Test reports

Doing an order might look like:

# fill in order data

type( repositoryGetSymbol( editAnzahl, 30) );

select( repositoryGetSymbol( dropDrownArticle, “Apple”) );
select( repositoryGetSymbol( dropDownType, “Green”) );

# send order and check if it is processed
click( repositoryGetSymbol( btnSend ) );

isTextPresent( repositoryGetSymbol( textOrderConfirmation ) );

# the same for red tomatoes, green and red paprika etc

Multiple orders can be scripted by
copy and paste, which is error-prone
and leads to less maintainable code.




GUI Element
Repository

Division of
Data and Script

Standard methods
and Naming

Model test objects

Environment
and Settings

Layering of the
script code

Test reports

Use variables in script and feed them
from tables:

Article

Paprika

Paprika vyellow 5

Script

doOrder(,Apple“,“green”,19);
doOrder(,,Paprika“,“red",3);
doOrder(,,Paprika“,“yellow

"\9);




7 good practices using Capture Replay Tools

GUI Element
Repository

Division of
Data and Script

Standard Methods
and Naming

Model Test Objects

Environment
and Settings

Layering of the
script code

Test reports

Recorded scripts may become very
long and full of repeated or similar
actions.

They are hard to read and understand
especially for someone, who doesn’t
have programming skills.




7 good practices using Capture Replay Tools

GUI Element
Repository

Division of
Data and Script

Standard Methods
and Naming

Model Test Objects

Environment
and Settings

Layering of the
script code

Test reports

Divide the scripts into logical modules
and use “speaking” names for these.

login(,,user01“, password, ,language.EN");
navigateToOrderSurvey();
doOrder(,Paprika“,“red“,3);
readOrderNumber();
doOrder(,Paprika“,“yellow*,5);
readOrderNumber();
navigateToOrderOverview();
checkOrderlsVisibleAndCheckData();




7 good practices using Capture Replay Tools

GUI Element
Repository The Methods tend to become a lot of

Division of parameters. E.g. Doing an order may
SElE iR need more data:

doOrder(,Paprika“,“red,3,,User01, ,ShippingAdress ‘)
Standard Methods

And Naming

Model Test Objects

The risk is to mix the parameters.

Environment
and Settings

Layering of the
script code

Test reports




GUI Element Use Structures to handle the test data.
Repository

An order, an user or a login variation are good examples

Division of

Standard Methods
And Naming

Model Test Objects Looks like more effort, but:
avoids errors

Environment enables scaling
and Settings

Layering of the
script code

Test reports



7 good practices using Capture Replay Tools

GUI Element It is a common requirement for test
Repository automation that the test can run on
Division of different environments.

Data and Script
Standard methods *rootuUrl
and Naming * appUrl

* DB properties

Model test objects

¢ defaultUser<role>
Environment ° waitTime
and Settings e versionUnderTest

Layering of the

script code ,

Test reports A central place for the parameters helps
us reacting on changes.




7 good practices using Capture Replay Tools

GUI Element
Repository

Division of
Data and Script

Standard methods
and Naming

Model test objects

Environment
and Settings

Layering of the Code

Test reports

Trying to reuse the automation scripts
often fail due to dependencies to
specific project needs.

Exchanging parts of the scripts is often
not possible.

Solution:

In the software development the use of an
architecture build of components with defined
interfaces and dependencies is common
sense. We should use this, too.




7 good practices using Capture Replay Tools

GUI Element In test automation projects, we can us following

Repository

Division of

omponents:

Data and Script

Standard methods

Project specific

and Naming
models

pages

Model test objects

Environment
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and Settings

Layering of the Code

General

tools

Test reports

common
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7 good practices using Capture Replay Tools

GUI Element
Repository

Division of
Data and Script

Standard methods
and Naming

Model test objects

Environment
and Settings

Layering of the
script code

Test Reports

Automated tests generate a lot of
Information that needs to be
Investigated on different levels:

- The reports should give an overview of all
tests runs with passed-failed status, test
case priorities and administrative
information (Version, Date, etc.)

- It should be possible to drill down to the
details, to see, what exactly failed.

- Detailed information for debugging the
scripts should be available.




What’'s missing in
Selenium and how we
closed the gap



Implementation for SeleniumRC, Java and jUnit

SRSl Selenium doesn‘t provide a GUI

T element repository, so we
Data and Script . _ _
Implemented the class GuiMap which
Standard method I I
S nNaming. reads the mappings from an Excel File.
Usage:

Model test objects
GuiMap.getSeleniumld(String synonym)

Environment
and Settings

The synonym is build of the window plus the

Layering of the ]
script code GUI element alias:

,OderOverview.dropDownGKey*

Test reports




Implementation for SeleniumRC, Java and jUnit

Window |GuiElement Id TextDE TextlT TextFR [TextEN |Admin |Backoffice [Emittent [Super
\isione
Frame [linkUebersicht |leftnavala |Ubersicht |generale |Apercu [Overview [N Y Y Y

The example shows the entries for the Overview-
Link in the Frame, that is visible on every page.
- The alias ,linkUebersicht* is translated into
Jleftnavala“ , which can be used by Selenium.
- Depending on the chosen language, we expect
different texts.
- Not all roles are allowed to see this link. See the
,N“ at the admin column.



Implementation for

GUI Element
Repository

Division of
Data and Script

Standard methods
and Naming

Model test objects

Environment
and Settings

Layering of the
script code

Test reports

SeleniumRC , Java and jUnit

The doOrder() Method is implemented in the
OrderSurvey class.

A set of valid orders stored in excel.

OrderVariationsReader reader = new OrderVariationsRe  ader();
List<OrderVariation> orderVariations = reader.readVa riation(“validOrders.xIs");

For (Order order, orderVariations){

long time = orderSurvey.doOrderByOrder(selenium, or  der, var);
var.result = confirmationScreen.checkOrderlsDone(sel enium,var.lang);

This loop is included into a loop varying
LoginVariations. The Login variations vary
user, browser and language.



Implementation for SeleniumRC, Java and jUnit

Using the power of object-orientation we
implemented a general screen class. Every page
can inherit it's members and methods, if it
implement some abstract methods.

public abstract class GeneralScreen {

/l to be implemented
abstract public void navigateTo( Selenium selenium , String user, String pwd, Language lang);
abstract public void navigateTo(Selenium selenium, L anguage lang);

/l ready to run
public List<String> checkCompletenesse(  Selenium selenium , LoginVariation var);
public boolean checklsOpened( Selenium selenium , Language lang);

The checkCompletenesse-Methods checks

the existence of, the related (language dependend) text
and the visibility depending on the users role for each
element listed in the repository.

4



Implementation for SeleniumRC, Java and jUnit

Standard Methods

and Naming

4

We implement methods for small steps and give
them “speaking” names. With this atomic parts we
can create complex workflows.

For example in the screen, where the companies are
administered, we provide methods:

-addCompany

-setLimit
-linkUserToCompany
-unLinkUserFromCompany
-commitSettings

With this methods, we can create e.g. a script, that sets
up our test data.



Implementation for SeleniumRC, Java and jUnit

GUI Element In the IBN application we are using
s following classes:

Division of

Data and Script - Order
- Gkey
Standard Methods - ISIN
And Naming
- User

HEE) et Clojsiess The class LoginVariation is useful, too.

Environment
and Settings

Layering of the Note:
ipt cod : :
o To keep the test automation code simple and
clear as possible, model just simple container

Test reports

classes, without lots of logic!



7 good practices using Capture Replay Tools

GUI Element We use a config file for all relevant
s environment and setting variables.

Division of

Data and Script erootUrl
* appUrl
Standard methods _
and Naming * DB properties

¢ defaultUser<role>

Model test objects e waitTime

¢ versionUnderTest

Environment
and Settings * ...

Layering of the ,
script code

Usage (Example):

Test reports selenium.waitForPageTolLoad(Settings. get().waitForPageTime);




7 good practices using Capture Replay Tools

GUI El t .
RepoiiE?Q The layering can be seen at the package

- structure:
Division of

Data and Script

Standard methods
and Naming

B

Model test objects

Project specific
Environment
and Settings

- )
Layering of the Code

General

Test reports




7 good practices using Capture Replay Tools

GUI Element The result reporting is work in
o progress, as the existing solutions
Division of aren’t satisfying.
Data and Script
S ;nrﬁitggds - For debugging we use Java logging
- An overview of the test run is given by
Model test objects the jUnit perspective.

_ - Most information is written into excel
Environment .
and Settings files.

Layering of the
script code

Test Reports



Summary and Forecast



Selenium RC is a powerful tool to automate GUI tests for
Web applications.

Not all needed features are available out of the box or
missing.

We developed a set of additional classes, that allows us
to use Selenium in our application context.

We extracted useful classes and methods, that will
accelerate the test script generation in upcoming
projects.
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The reporting needs to be improved.

The classes and methods needs to be proved in further
projects.

Usability needs to be approved, to enable people without
programming skills to run the tests and add test cases.
New layer which separates Selenium specific code to
support other tools, e.g. to test fat clients.



tearDown()

Contact:

lars.trachsler.tcl@six-group.com
ulrich.freyer-hirtz@sgs.de




tearDown()

Thank you for your Attention ! '
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