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« Al @ Applitools

o Al testing tips

« How can you leverage Al for testing?
- Q&A
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“AI”, YOU KEEP
IISIHG TIIA'I' WORD

| DON'T THINK IT MEANS
'WHAT YOU THINK IT MEANS




WHAT IS Al?

“ [Al] is intelligence demonstrated by machines,
In contrast to the natural intelligence displayed by

humans and other animals.

WIKIPEDIA
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IS THIS Al?

Are the two rectangles overlapping?

// Not if one rectangle is to the right of the other
if (11.x > r2.x || 12.x > r1l.x)
return false;

// Not if one rectangle is below the other
if (11.y < r2.y || 12.y < rl.y)
return false;

return true
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HAND-CODED ALGORITHMS

* The best approach providing that
* You are smart enough to figure out the solution

« The implementation code is readable and maintainable

* Very little data is needed (to understand the problem)

 Easy to debug

« Can be white-box / gray-box tested
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HAND-CODED HEURISTICS?

if (featurel > 0.8)
return true

else
return false
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HAND-CODED HEURISTICS?

if (featurel > 06.9)
return true

else
return false
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HAND-CODED HEURISTICS?

if (featurel > 0.8)
if (feature2 > 0.9 && feature3 < 0.4)
return false
else if (featurel > 0.9 && feature2 < 0.3 &%&
feature3 > 0.8)
return false
return true
else
return false
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MACHINE LEARNING

‘ ‘ A field of computer science that uses statistical

techniques to give computer systems the ability to
"learn" (e.g., progressively improve performance on a
specific task) with data, without being explicitly

programmed.
WIKIPEDIA
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NO NEED TO HAND CODE THIS!

if (featurel > 0.8)
if (feature2 > 0.9 && feature3 < 0.4)
return false
else if (featurel > 0.9 && feature2 < 0.3 &%&
feature3 > 0.8)
return false
return true
else
return false
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MACHINE LEARNING

« Multiple tools and approaches
 Decision trees
« Support Vector Machines (SVMs)
* Clustering
 Artificial Neural Networks

* And many others...
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ARTIFICIAL NEURAL NETWORKS

Featurel = 0.3

Probability of “true” = 0.8
Feature2 = 0.9

Probability of “false” = 0.2

Feature3 =0.1
output layer
input layer
hidden layer
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ARTIFICIAL NEURON

Inputs

/
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TRAINING (== LEARNING)

2| i

Output
| I

sum Activation
Function

o
o

Find the weights that together produce the most accurate output possible
with respect to the training data set
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DATA SETS*

TRAINING SET

TEST SET

04 0.6 0.9 True
0.7 0.6 0.8 False
0.2 0.8 0.1 True

* Validation data set is left out to keep things simple ©
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MODEL DEVELOPMENT WORKFLOW

Train model on training set

Tweak features model or data
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MACHINE LEARNING CHALLENGES

e Feature extraction is difficult

» Requires domain expertise

« May imply non-trivial algorithms
« What if you don’t know which features to select?

* What if you can’t get your model to be accurate enough?
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DEEP LEARNING TO THE RESCUE
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Raw data.
Every pixel is a feature!
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Multiple layers (dozens or hundreds)
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DEEP LEARNING

* No need to manually define features. The network truly learns

on its own from raw data
* Qutperforms all other existing approaches

e The reason behind the current Al renaissance
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DEEP LEARNING CHALLENGES

 Obtaining data and labeling is a massive effort

» Experiments take hours or days instead of minutes
« Expensive to train and run

* Increasing accuracy by %1 can be very difficult

» “Black box” (for testing and development)

* We can’t really tell what features the network selected
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THE REALITY...

J applitoolseyes

place sticker on table

Automating visual software testing
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Al @ APPLITOOLS
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Ul TESTING
VS
VISUAL TESTING
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TEST REQUIRED LOGIN DETAILS

Sign in Sign in

() SIGN IN WITH GITHUB () SIGN IN WITH GITHUB

or or

Email Email

Required

Password Forgot?

Password

Forgot?
“ —

New to Applitools? Try for free.

] applitools €YES Automating visual software testing



A CYPRESS Ul TEST

describe('Testing our login screen', () => {
it('properly warns on missing input', () => {
cy.visit('https://applitools.com/users/login');

cy.get('button[type=submit]')
.click();

cy.get('.validation-error')
.eq(0)
.should('contain', 'Required');

.get('.validation-error')
.eq(1)
.should('contain', 'Required');

.get('button[type=submit]')
.should('contain', 'Sign in');
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WHAT IF THE CSS CHANGES?

Sign in Sign in

() SIGN IN WITH GITHUB () SIGN IN WITH GITHUB

or

Email Email
Required Required

Password

or

Forgot? Password Forgot?

Required

New to Applitools? Try for free.

Required

New to Applitools? Try for
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WHAT IF THE CSS CHANGES?

Sign in Sign in

() SIGN IN WITH GITHUB () SIGN IN WITH GITHUB
or or
Email Emall
Required

Password

Forgot? Password Forgot?

Required

New to Applitools? Try for free. / New to Applitools? Try for free.
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HOW CAN YOU
TEST THE UI?

» An average web page has

hundreds of elements

e Each element has dozens of

visual attributes
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< C' @& https://applitools.com

< applitools

Al powered visual
testing and monitoring

Deliver visually perfect apps to your
customers

GET STARTED

REQUEST A DEMO

1 span | 84.2x18 |

> OUR STORY

Applitools Expands
Left!

Ultrafast Visual Testing for
Cypress and Storybook.

GET STARTED WITH

cy

GET STARTED WITH

§to y

- o X
* 2 @ a
“ [x i] Elements Console Sources Network — » :
Z7d1v>
» <div class="subtitle">..</div>
P <div>..</div>
</div>
v<div class="play-container">
» <button class="btn-play fa fa-play">..</button>
<span>0Our Story</span>
</div>
» <div class="expand-left-callout">..</div>
</div>
</div>
</div>
v<div class="panel client-highlight separator">
<span class="text">Trusted by hundreds of companies
</span>
v<div class="icon-holder">
<div class="vendor-icon vendor-salesforce-color">
</div>
<div class="vendor-icon vendor-mastercard-color">
</div>
<div class="vendor-icon vendor-sap-color"></div>
<div class="vendor-icon vendor-sony-color"></div>
html body div div div div div div divtitle span.block
Styles  Event Listeners ~ DOM Breakpoints  Properties  Accessibility
Filter thov .cls + = Filter | Show all
element.style { » border-bottom-color Crgb(2..
} » border-bottom-style none
- » border-bottom-width opx
.blo.ck { style.min.css:1 » border-image-outset Qpx
display: » border-image-repeat stretch
block!important; » border-image-slice 100%
} » border-image-source none
a, abbr, style.min.css:1 | ) porder-image-width 1
acronym, address, » border-left-color Irgb(2...
zsiztbar‘gi;le’ aside, » border-left-style none
block()quojte) b:)dy, » border-left-width epx
canvas, caption, center, » border-right-color Llrgb(2..
cite, code, dd, del, » border-right-style none
details, dfn, div, dl, » border-right-width opx
dt, em, embed, fieldset, » border-top-color Irgb(2..
figcaption, figure, » border-top-style none
+ | footer, form, hl, h2, v » border-top-width opx

a




HOW CAN YOU TEST THE UI?

» Different form factors / viewport sizes?
 Different browsers (Blink, Gecko, WebKit, Trident)?

« Canvas, WebGL?

e New browser versions?
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VISUAL TESTING
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ADDING A VISUAL CHECKPOINT

describe('Testing our login screen', () => {
it('properly warns on missing input', () => {
cy.visit('https://applitools.com/users/login');

cy.get('button[type=submit] ')
.click():;

ky.get('.validation—error')

.2q(0)
.should('contain', 'Required');

.get('.validation-error')
.eq(1)
.should('contain', 'Required');

.get('button[type=submit] ')
.should('contain', 'Sign in');
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MYVIDEOS  DISCOVERY [ PLAYLISTS ANALTICS MY ACCOUNI
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ATLIS |

MYVIDEQS  DISCOVERY [ PLAYLISTS™ ANALYTICS MY ACCOUNI
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IGNORE DISPLACEMENT DIFFS

< Test results v Test: Pink8 Q @ £

Steps: 1 Unresolved: 1
VIEW HIGHLIGHT DIFFS ANNOTATIONS AUTO MAINTENANCE o\
EEeEd - =~ <p (& ¢ < @ > ®© O - Scope: Default v ‘(@' (\F\
Checkpoint | 1/1 Pink8
Strict | 1024x768
| =
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& Test results
VIEW HIGHLIGHT DIFFS ANNOTATIONS
BE-s < (§> OO
Baseline | 3/3 Open source Highlight differences

Layout | Android 5.1 | Chrome | 384x511 | [Google Nexus 4]

| #
= O

The largest
open source
commiunityin
the world,

There are millions of open source
projects on GitHub. Join one or start

your own.

Sign up for GitHub

Test: MobileGithub g @ 8:
Steps: 3 | Unresolved: 1 | This test ran in a different viewport size from its baseline 3

AUTO MAINTENANCE —~

Scope: Batch v [{VJ ; ) { Hw? \’

Checkpoint | 3/3 Open source
Layout | Android 5.1 | Chrome | 360x511 | [Google Nexus 5]
i

%
e 0

The largest
open source
community in

the world,

There are millions of open source
projects on GitHub. Join one or start
your own.

Sign up for GitHub

@






99.9999%
accuracy
and

—, improving!
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Al @ APPLITOOLS

» A combination of multiple approaches
* Dozens of sub-problems each solved with the most suitable approach
« Multiple approaches to the same sub-problem

 Try multiple decision paths if a result in not conclusive enough
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LAYOUT

SECTIONS
COLUMNS
IMAGES

TEXT LINES
PARAGRAPHS
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PROBLEM

IS SEGMENT
PART OF

AN IMAGE
OR TEX]
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WHY IS IT DIFFICULT TO SOLVE?
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SOLUTION EVOLUTION

" heuristes.
s
. E:Tl\e“r\mlsorFlow)
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Al TESTING TIPS
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TIP #1

Test your test set!

Train model on training set

Tweak features model or data
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TIP #2

Accuracy is not a sufficient quality measure for the model

Finance Home

My Portfolio
IMarket Data

Company News

Economic News .
100% text Gray area 100% image
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TIP #3

Model improvements may cause overall degraded results!
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TIP #4

Cover Open bugs with regression tests
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TIP #5

Test the time & space performance of your algorithms
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TIP #6

Expect similar results rather than exact

Assert.True(GeometryUtils.IsSimilar(textBounds, Rectangle(130, 100, 120, 20), 2));

Is *much®* more robust than

Assert.AreEqual (textBounds, Rectangle(130, 100, 120, 20));
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TIP #7

Run candidate models in parallel with production

. >
— ) Candidate model output
production
: > Production model
input
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HOW CAN YOU
LEVERAGE Al?
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HOW CAN YOU LEVERAGE Al?

 The easiest wins are possible when

* You have the (labeled) data
* You can easily outperform current approaches

* You can tolerate errors and easily detect them

» Otherwise its going to be very difficult

* Buy a solution
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SELF-ADJUSTING LOCATORS

Project: the-internet* C3 :
Executing - > > 3 O 2z O
login succeeded* http://the-internet.herokuapp.com .
Command Target Value
1 open /
2 click linkText=Form Authentication
3 type id=username tomsmith
4 type id=password SuperSecretPassword!
5 send keys id=password ${KEY_ENTER}
6 assert element present id=flash You logged into a secure area!\nx
Command assert element present - I
Target id=flash - W Q
Value id=flash id
Description css=#flash css:finder
css=#flash css
Opens
Runs: 1 Failures: 0 Window xpath=//div[@id="flash’  xpathattributes

Log Reference xpath=//div[@id="flash- xpath:idRelative S
messages']/div

xpath=//div/div/div xpath:position
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Last 30 batch runs

M flFarinn
NO THiernng

Layout2

Fﬂyautz .
Homepage
@ 116
ﬂpmepage

Passed |

Github
Failed

Wikimedia

16at 2.1

@)

Failed |

Batch: Github

S4art N2M29/20168 at 2
2016

started: 03/29/2C

Resolved diffs 0% | 76 unresolved steps

S |

1/4 Home

L1119

4/4 Business
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2/4 Personal

1/4 Home

13 PN Duration: 07:45:16 | Tests: 19 | Unresoclved: 19

3/4 Open Source

-

2/4 Personal

TEST RESULTS DE-DUPLICATION
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AND MORE...

* Run tests based on changed files
* And run the full suite frequently enough to catch misses

 Organize test results in order of importance
« Anyway better than random order

 Detect response time anomalies
 Show new errors before common ones
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QUESTIONS?

Adam Carmi (@carmiadam)
Co-Founder and CTO at Applitools
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http://il.linkedin.com/in/adamcarmi/
http://applitools.com/

