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WHY AUTOMATE END
TO END Ul TESTS?

« Automated testing is more reliable, as
it is performed by tools and/or scripts.

« Automated testing is executed by

software tools, so it is significantly
faster than a manual approach.

y
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COMMON UI
AUTOMATION ISSUES

* Investment is required

« Automated testing is a practical option
when the test cases are run
repeatedly over a long time period.

« Automated testing entail
human observation and cannot

guarantee user-friendliness or positive
customer experience.




CAN YOU PASS
THE SALT?

I SAD-
T KNOW! T™ DEVELOPING
A SYSTEM TO0 PASS YOU
ARBITRARY CONDIMENTS.

ITS BEEN 20 )
MINUTES!

J ITLL SAVE TIME
IN THE LONG RUN!
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‘ IT CAN BE A SLIPPERY SLOPE
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‘ ICE-CREAM CONE ANTI-PATTERN

Adaption of https://watirmelon.blog/testing-pyramids/
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| HOUR GLASS ANTI-PATTERN

Adaption of: https://www.getautoma.com/blog/the-test-hourglass




WHEN YOU HAVE
UNIT BUT NO
INTEGRATION TESTS
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| TESTING PYRAMID

Adaption of https://martinfowler.com/bliki/TestPyramid.htm|




WHY NOT JUST STICK
WITH MANUAL
TESTING THEN?

Manual testing allows for human
observation, which may be more
useful if the goal is user-friendliness
or improved customer experience.



MANUAL TESTING

Can be time intensive

Is not accurate at all times due to
human error, hence it is less reliable.

Is time-consuming, taking up human
resources.

Is only practical when the test cases
are run once or twice, and frequent
repetition is not required.



WE DON’T HAVE TIME TO AUTOMATE
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| MANY OPTIONS

pq Visual Studio
S Coded UI

@ appium
x Ranorex q PP
/ jﬁéter WEBDRIVER®
l'glsrik@ Test Studio O
‘ wat | r 1"0 TestComplete
v TestingWhiz




(~map.C0ntaias'zf.e-; i
o ottt | SELENIUM

ol 2 ALY ) (_map.ContainsKe',- ROYVS. il s 4 - Open source; anybody can see the

" " | code and help
MRAAC hool Contaidnskes e
! : :
- * Big community of support

nt wb(ﬁValmeEg..ﬂep, ~4 &

« Can operate on almost any OS

« Multiple language support (Python,
Ruby, .Net, PHP, Java, JavaScript)

« Supports a range of browsers like
Opera, Chrome, IE (6,7,8,9,10,11),
Mozilla Firefox, Safari
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IT°S NOT A SILVER BULLET




BROWSER
COMPATIBILITY
ISSUES

« Speed to execute tests

* Render differently



| EXECUTION SPEED




MAINTAINABILITY




HOW VALUABLE ARE THESE TESTS?

[/ Assert text on form is as expected
Assert.IsTrue(Driver.FindElement(By.CssSelector("hl")).Text.Contains("Contact Form™));
Assert.IsTrue(Driver.FindElement(By.CssSelector("h1")).Text.Contains(“Please fill all the texts in the fields."));
Assert.IsTrue(Driver.FindElement(By.Id("namelLabel™)).Text.Equals(“Your Name"));
Assert.IsTrue(Driver.FindElement(By.Id({"emaillabel")).Text.Equals("Your Email"));

Assert.IsTrue(Driver.FindElement(By.Id("messagelabel™)).Text.Equals("Message™)); Contact Form

Plaase fill all the texts in the Aelds.
[/ Assert button text is as expected
Assert.IsTrue(Driver.FindElement(By.Id("sendButton”)).GetAttribute("value™).Equals("Send™)); Your Name

Your Emai

Message
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WHAT THE....

[/ Assert text on form is as expected
Assert.IsTrue(Driver.FindElement(By.CssSelector("hl")).Text.Contains("Contact Form™));
Assert.IsTrue(Driver.FindElement(By.CssSelector("h1")).Text.Contains(“Please fill all the texts
Assert.IsTrue(Driver.FindElement(By.Id("namelLabel™)).Text.Equals(“Your Name"));
Assert.IsTrue(Driver.FindElement(By.Id({"emaillabel")).Text.Equals("Your Email"));
Assert.IsTrue(Driver.FindElement(By.Id("messagelabel™)).Text.Equals("Message™));

AN NN

[/ Assert button text is as expected
Assert.IsTrue(Driver.FindElement(By.Id("sendButton”)).GetAttribute("value™).Equals("Send™));

AN

in the fields."));

Contact Form

Please fill all the texts in the fields.

Your Name

Your Email

hMessage



ALL IS NOT WHAT IT SEEMS

[/ Assert text on form is as expected
Assert.IsTrue(Driver.FindElement(By.CssSelector("hl")).Text.Contains("Contact Form™));
Assert.IsTrue(Driver.FindElement(By.CssSelector("h1")).Text.Contains(“Please fill all the texts
Assert.IsTrue(Driver.FindElement(By.Id("namelLabel™)).Text.Equals(“Your Name"));
Assert.IsTrue(Driver.FindElement(By.Id({"emaillabel")).Text.Equals("Your Email"));
Assert.IsTrue(Driver.FindElement(By.Id("messagelabel™)).Text.Equals("Message™));

AN NN

[/ Assert button text is as expected
Assert.IsTrue(Driver.FindElement(By.Id("sendButton”)).GetAttribute("value™).Equals("Send™));

AN

in the fields."));

Contact Form

Flease fill all the texts in the felds.

Your Name

Your Emai

Message



MAKING TESTS LESS
FLAKY




MAKING TESTS LESS
FLAKY

Page object patterns

http://martinfowler.com/bliki/PageObject.html




MAKING TESTS LESS
FLAKY

 Qa-selectors




<label
<input

<label
<input

<label

Qa- selectors

for="fname">Your Name</label>
type="text" id="fname" name="name">

for="lemail">Your Email</label>
type="text" id="lemail" name="email">

for="message">Message</label>

<textarea id="lmessage" name="message"></textarea>

<input
<input

<label
<input

<label
<input

<label
<textar

<input
<input

type="button" class="button" value="Cancel">
type="submit" class="button" wvalue="Submit">

for="fname">Your Name</label>
type="text" id="fname" name="name">

for="lemail">Your Email</label>
Lype="text" id="lemail" name="email">

for="message'">Message</label>
ea l1d="lmessage" name=""message"></textarea>

type="button" class="ga-button-cancel" value="Cancel':>
type="submit" class="qga-button-submit" wvalue="Submit">

Contact Form

Plaase fill all the texts in the Felds.

Your Name

Yaur Email

Message
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HOW MANY DIFFERENCES CAN YOU FIND?

T

'
Testcon Home Speakers Schedule Workshops Certification Trainings Tickets Joinus v Other Conferences v m TEE:TeStcon Home Speakers Schedule Workshops Certification Training  Tickets Joinus v Other Conferences v m

TestCon Vilnius

October 16-18 Vilnius

TestCon Vilnius

October 16-18 Vilnius

EXPLORE THE CONTENT EXPLORE THE CONTENT

TOP CREATIVE MINDS IN ONE PLACE TOP CREATIVE MINDS IN ONE PLACE

TESTCON VILNIUS STARTS IN: TESTCON VILNIUS STARTS IN

TestCon Vilnius is the leading conference for everyone willing to = 5 A TestCon Vilnius is the leading conference for everyone willing to
learn testing trends, best practices and make their contribution to . . . 02 : 1 9 : 55 : 01

learn testing trends, best practices and make their contribution to
the smoother software development cycle and quality. Day(s) Hour(s) Minute(s) Second(s)

the smoother software development cycle and quality. Day(s) Hour{(s) Minute(s) Second(s)

he ev les ar r [ -to-date witl n
The event provides an excellent platform to keep up-to-date with The event provides an excellent platform to keep up-to-date with

la istry tren exchang , discuss ar | .
the latest industry trends, exchange experiences, discuss and the latest industry trends, exchange experiences, discuss and

We use cookies to ensure that we give you the best experience on our website. If you continue to use this site we will assume that you are happy with it. itt " +
gy P Y " Y PPy (Gt Iy B We use cookies to ensure that we give you the best experience on our website. If you continue to use this site we will assume that you are happy with it. [T —
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HOW MANY DIFFERENCES DID YOU FIND?
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THERE WERE 11 DIFFERENCES

T

Testcon Home Speakers Schedule Workshops Certification Trainings Tickets Joinus v  Other Conferences v m @ Stheddle “Workshops: (Certificatios Tickets: Jommusy~ ‘OtherConferenceqs m

TestCon Vilnius

October 16-18 Vilnius

TestCon Vilnius

October 16-18 Vilnius

EXPLORE THE CONTENT EXPLORE THE CONTENT

TOP CREATIVE MINDS IN ONE PLACE OP CREATIVE MINDS IN ONE P

TESTCON VILNIUS STARTS IN:

TESTCON VILNIUS STARTS IN

n\ s fer \ ne w

TestCon Vilnius is the leading conference for everyone willing to = 5 A stCon Vilnius is the leading conference for everyone yils® o

learn testing trends, best practices and make their contribution to . . . learn testme = . contribution to 02 : 1 9 ; 55 . 01
the smoother software development cycle and quality. Day(s) Hour(s) Minute(s) Second(s) the smoother software development cycle and quality. Day(s) Hour(s) Niiees) Second(s)

The event provides an excellent platform to keep up-to-date with
the latest industry trends, exchange experiences, discuss and

The event provides an excellent platform to keep up-to-date with

the latest industry trends, exchange experiences, discuss and
We use cookies to ensure that we give you the best experience on our website. If you continue to use this site we will assume that you are happy with it. We use cookies to ensure that we give you the best experience on our website. If you continue to use this site we will assume that you are happy \ ' Read more
We s at we give yo S Y wel L Ify i se this we v 1at you 2 Y



HOW DO YOU KNOW WHEN YOU'VE
FOUND THEM ALL?
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‘ CAN WE ADD MORE VALUE TO OUR
TESTS?




WHAT IF WE COULD SIMPLY

MssTup S e - @

T

Schedule

TestCOn Home Speal

T Testcon Home Speakers Schedule Workshops Certification Training  Tickets Joinus v Other Conferences v

TestCon Vilnius 2

October 16-18 Vilnius

TestCon Vilnius -

October 16-18 Vilnius

EXPLORE THE CONTENT e q u a I S EXPLORE THE CONTE!

TOP CREATIVE MINDS IN ONE PLACE TOP CREATIVE MINDS IN ONE PLACE

TESTCON VILNIUS STARTS IN: TESTCON VILNIUS STARTS IN

TestCon Vilnius is the leading conference for everyone willing to ) = = AR ——————,
Jearn testing trends, best practices and make their contribution to 02:19:59:01 best practices and make thelr contribution to 02:19:55:01

learn testing tr
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VISUAL TESTING

SCREENSTER BackstopJS

W

PhantomCSS UJ R Q | T H
O — < applltools

ooooooooooooooooooooooooooooooo
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ISSUES WITH OTHER
OFFERINGS

Didn’t work straight out of the box
and/or contained lots of bloat

Steep learning curve
Small community so lack of support

Needed to work with our current
automation framework

Costs
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ROLLING OUR OWN

Been in development 1 year

Facing many challenges which are
because of the products we offer, the
ways in which we have developed
them and the way in which we test
them



RELIABILITY

INg ISSUEeS
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i")1
4 ExecutionSpeed (1)

@ GooglePageShouIdLookAsExpiftedTest
P No Traits (9)

Summary

Last Test Run Passed (Total Run Time 0:00:04)
@ 1 Test Passed

EXECUTION SPEED

100% ~
Output
Show output from: Build

- &

utomatedVisualTesting -> C:\Dev\AutomatedVisualTesting-master
== Rebuild All: 1 succeeded, @ failed, @ skippe
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HUMAN VS MACHINE




HUMAN VS MACHINE
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LETS ZOOM INA LITTLE
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| LETS ZOOM IN A LITTLE BIT MORE...

—

e

A

\ ’.' 3




GOT HIM!
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‘ HOW QUICK WAS THE MACHINE?

imagebithllally = "Wally.png";
imagelithNollally = "Mollally.png";

4 Failed Tests (1)

TestChecklmagesAreTheSame

Source: Tests.cs line 34

40

int difference = GetDifference(imageWithWally, imageWithNokWally);

Assert.IsTrue{difference == @);
€3 Test Failed - TestChecklmagesAreTheSame ( )

Message: Assert.IsTrue failed. Difference was 1.5625
Elapsed time: 293 ms

4 StackTrace:
Tests.TestChecklmagesAreTheSame()




MAINTAINABILITY

Old code

ff Assert text on form is as expected
Assert.IsTrue(Driver.FindElement(By.CssSelector("hl™)).Text.Contains("Contact Form™));
Assert.IsTrue(Driver.FindElement(By.CssSelector("h1")).Text.Contains(“Please fill all the texts in the fields."));
Assert.IsTrue(Driver.FindElement(By.Id("namelLabel™)).Text.Equals(“Your Name"));
Assert.IsTrue(Driver.FindElement(By.Id("emaillabel™)).Text.Equals("Your Email™));
Assert.IsTrue(Driver.FindElement(By.Id("messagelabel™)).Text.Equals("Message™));

// Assert button text is as expected Contact Form
Assert.IsTrue(Driver.FindElement(By.Id("sendButton™)).GetAttribute( value™).Equals("Send”)); Plesse fill il the texts in the fields.
Yaour Mame
Your Emai
Message

¥ @1ivir




MAINTAINABILITY

Old code

ff Assert text on form is as expected
Assert.IsTrue(Driver.FindElement(By.CssSelector("hl™)).Text.Contains("Contact Form™));
Assert.IsTrue(Driver.FindElement(By.CssSelector("h1")).Text.Contains(“Please fill all the texts in the fields."));
Assert.IsTrue(Driver.FindElement(By.Id("namelLabel™)).Text.Equals(“Your Name"));
Assert.IsTrue(Driver.FindElement(By.Id("emaillabel™)).Text.Equals("Your Email™));
Assert.IsTrue(Driver.FindElement(By.Id("messagelabel™)).Text.Equals("Message™));

// Assert button text is as expected Contact Form
Assert.IsTrue(Driver.FindElement(By.Id("sendButton™)).GetAttribute( value™).Equals("Send”)); Ploase fill il the texts in the fields.
Yaour Mame

New code using some helpers

//Ar‘r‘ange Your Email
String image = "ContactPage.png”;

Uri url = new Uri("http://www.mypage.co.uk/contact-form");

//Act
int difference = GetDifference(image, url);

//Assert

Assert.IsTrue(difference == 0); // do not allow any difference

Message




New code using Specflow

@PageComparison
Fl5cenarioc: home page is rendered as expected
When the url 'www.homepage.co.uk” is visited
Then the page should match the ‘HomePage.png' base image

[fPageComparison
Fl5cenario: contact page is rendered as expected
When the url 'www. homepage.co.uk/contact' is visited
Then the page should match the 'Contact.png' base image

[When{@"the url "({.*)" is visited"}]
public woid WhenTheURLIsVisited(string url)

1

JfNavigate to the given url
Driver.Navigate().GoToUrl{url);

h

[Then{@"the page should match the "(.*)}' base image™)]
public woid ThenThePageShouldMatchTheBaseImage(string baseImage)

1
/faet Image of currently loaded web page

Image imageFromCurrentPage = GetCurrentPagehAsImage();

//Check for differences
int difference = GetDifference(baseImage, imageFromCurrentPage);

ffassert no differences found
Asszert.IsTrue(difference == @);

MAINTAINABILITY

New code using some helpers

//Arrange
String image = "ContactPage.png”;
Uri url = new Uri("http://www.mypage.co.uk/contact-form");

//Act
int difference = GetDifference(image, url);

//Assert
Assert.IsTrue(difference == 0); // do not allow any difference

Contact Form

Please fill all the texts in the felds.

Your Name
Your Email

Message



EASILY IDENTIFY THE DIFFERENCES
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ACCURACY

Create a Meetup

Pembrokeshire Software
Development Community

Pembroke Dock, United Kingdom

272

a Elliot W. and 1 other




IMAGE QUALITY DIFFERENCE

Which part of Selenium is appropr

Eslanium WebDriver Eslamium D€

Donzte fo dslenium

eleniumHQ

alwmm Wesd e Swimnum 0= .

Liarmte ta Semniue

i FagEa




CHALLENGES SO FAR




MAINTAINING BASE
IMAGES

Keep a base image for each driver
type




Spot the difference: automating Are you golrig?

visual regression testing

a Hosted by Elliot W, and Chr
e " d Kl shere

What we'll do

Monday
Welcome to the monthly Pembrokeshire Software Development
his month we're joined by Viv Richards who will be
Spot the difference: automating visual regression testing
Description
" 2 - ing?
Spot the difference: automating Ay geing

visual regression testing

a Hored & ot W, and Chris

Share

-------

Mastup

Spot the difference: automating

3

What we'll do

ooooooo

,,,,,

visual regression testing

,,,,,,

SCREENSHOTS

Viewport (default - WebDriver
W3C standard)

Full Screen (stitching)

Capture images of just
elements



SCREEN RESOLUTIONS




SCREEN RESOLUTIONS




Responsive design




HARDWARE ISSUES

Machine hardware rendering
snapshots slightly differently

o e e e o ) e
[2] 27|52
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STORAGE

Database / Online storage — file
sizes (many images)

¥ @11vir
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DYNAMIC CONTENT

Next Meetup

99 | Tuesday 22 May 2018, 6:30 pm

" #10 South West Test

I'm very pleased to announce the next South West Test event, This event has been made

Danny

possible by the wonderful folks at Scott Logic (https://www.scottlogic.com/). Their
continued support of this local meetup is very much appreciated. We have an awesome
main talk for you all by Viv Richards. He'll be sharing his knowledge and experiences around
visual regression testing - This is a very interesting talk and has been well received at a...

#34630 -

What we're about

This meetup group is for people in and around the Bristol area, interested in all
things testing. Engineers(be that Testers, QAs, DITs or SDETs) of all skill levels
are welcome to join and share their experiences and stories about good

practices, test automation, test tools and techniques.

Read more

See all
@ Scott Logic
25 King St, Bristol - BS1 4PB
Q 17 comments
Past Meetups (10) See all
Wed., 24 Jan. 2018, 6:30 pm
24 f
JAN. #9 South West Test: Isabel
Evans
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Next Meetup See all
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17 comments B ARy =
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I'm very pleased to announce the next South West Test event, This event has been made

main 1
possible by the wonderful folks at Scott Logic (https://www.scottlogic.com/). Their

continued support of this local meetup is very much appreciated. We have an awesome
main talk for you all by Viv Richards. He'll be sharing his knowledge and experiences around
visual regression testing - This is a very interesting talk and has been well received at a...

#34630 - -

What we're about
This meetup group is for peoplell and around the Bristol area, interested in all Past Meetups (10) Seeal
t Testers, QAs, DITs or SDETs) of all skill levels

their experiences and stories about good

things testing. Engineersiba

are weloome to jein and sh i 5

24
18N, #9 South West Test: Isabel
Evans

“eTI0

What we're about
This meetup group is for people i} and around the Bristol area, interested in all Past Meetups (10) See all
things testing. Engineers(be that festers, QAs, DITs or SDETs) of all skill levels

practices, 1est automatiogftest tools and technigues

are welcome to join and share thejr experiences and stories about good

) ) i 24 V Read mare
practices, test automation, test tgbls and techniques. AN, #9 South West Test: Isabel

Evans

230

Read more

/{ Mavigate to the web page
Driver.Navigate().GoToUrl("https://www.meetup.com/" );

{{ cover dynamic attendees element
CoverDynamicElementBySelector("attendeaslink™);

class="“attendeesLink"
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| MOVING ELEMENTS

e (CSS animations

 Videos




VISUALLY CHECKING DOCUMENTS




PDF DYNAMIC
CONTENT

« A way to blanket content within
documents
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MORE COMPARISON
OPTIONS

« Textonly

« Layout only

¥ @11vir



ANOTHER TOOL TO ADD TO YOUR BELT

W @1lvir
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| THANK YOU

Git repository: http://bit.ly/VisualTesting

NuGet.org Package:

PM> Install-Package AutomatedVisualTesting -Version 2.09.8@

@11VLR

WWW.VIVRICHARDS.CO.UK


http://bit.ly/VisualTesting

