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Onderzoek naar ai tools
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Third wave

1980 waterval en handmatig testen

1990 grote tools, XP, RAD [()LA}&E()NIO

2000 open source frameworks, kennis delen, agile, XP,
Scrum, Kanban, snelheid!

2010 schaalvergroting, hogere snelheid!, crowdtesten,
feedback van gebruikers, cloud, apps, DevOps, Continu
testen Cl/CD-integratie

2020 Autonoom testen met Machine Learning en Al

Bron:ThirdWave Testtalk Joe Colantonio



Test tools met ai op dit moment

Wat doen ze dan?
Moeten we geloven wat ze zeggen?
Is er sprake van sjoemelsoftware of is het echt?

Geven ze ons inzicht in hoe ai wordt toegepast?

En niet te vergeten is het zinvol wat ze doen?

Een verslag van een onderzoek...



| Visie van een maker op youtube:

Ai gaat problemen met Selenium of Appium oplossen

a=b? Testen breken als de identifier van een element op de pagina is
3 veranderd.

Testen falen als er een element ontbreekt, een stap ontbreekt,
e (o test stopt.

Het ontbreken van testen.

Coderen van testen is te tijdrovend.

Reactie op deze video: Is it fine, if | say 'bullcrap'?




Anderen vullen aan
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Kwaliteitssoftware maken is traag en duur

De digitalisering van de maatschappij vraagt meer van
de software

Time to market is kort

Visuele verschillen zijn moeilijk waarneembaar door

- tools en geven te veel fouten

Er wordt te veel, te weinig of het verkeerde getest

Cl/CD pipeline is verstopt, testen te veel tijd



Verschillen met identifiers en layout

Baseline

We're here 24/7 J 1-800-672-43599

<

Hame

-
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Al just like a real person, IDENTIFIES

the screens and elements in your app

AI EXECUTES user scenarios—test

on-demand whenever you're ready

Al RECOGNIZES clements, so that

even if things change, your test don't

break.

Nieuwe run

test.ai




Soorten tools

Management tools




Management tools

Probleem: dekking van testen
Eran Sher in TestTalk

Wat gebeurt er als je al je regressietests uitvoert, alle tests zijn
voorbij, maar eigenlijk weet je niets over de dekking.

il
COLANTONIO

De inhoud van elke build moet worden getest.

Het is lastig omdat je met continue integratie veel builds krijgt zijn er
incrementele codewijzigingen.

In veel gevallen is de functie zelfs niet als geheel gereed tot een van

de laatste builds. g
e




., Continuous testmanagement”@g})
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FALIGHTS FOR SOFTWARE DEVELOPMENT SEALIGHTS FOR QUALITY ASSURANCE B
UZZWordS

Quality Trend Intelligence Automated Test Prioritization

Test Gap Analytics Exploratory Test Code Coverage

Release Quality Analytics Functional Test Code Coverage

Block Untested Code Changes Quality Trend Intelligence

= — N — 1




———— Een vertaling...
e

S—— Er worden gegevens van alle soorten testen verzameld en een
s washs analyse gedaan op de dekking.

5153
[enue

Deze analyse wordt zichtbaar gemaakt in dashboards waarin je
kunt doorklikken tot in details. 2 gaten en dubbele testen.
/O

De trends worden zichtbaar gemaakt = kwaliteitsverbeteringen

Commit check op ongeteste code.

R

Prioriteit instellen van testen.




Exploratory test code coverage ”ﬁ@l‘

Buzzwords

Inzicht geven in welke codegebieden worden getest met handmatige
en verkennende tests om de efficiéntie en snelheid van het team te

verbeteren.

Overlap met andere testtypen tot een minimum beperken om testtijd
te verkorten

~ Ile Sealights-sicloud-relese  orginimaster + a H @

iy Pisks 8




Details

Praktisch Nut

White paper | Quality: The Missing Metric For White paper | Top White paper | How to Use Analytics to
Software Development Managers Algorithms for Testing Eliminate the Risk of Your Teams Technic...

Israél ai-bi?  Ciintegr. internet rapport ?

@ ROl




Management tools

Code kwaliteit verbeteren

Spin off van de universiteit van Oxford

Gebruikt de code en codehistorie voor analyse
o dekking van code met testen

o automatisch testen genereren waar deze
ontbreken (unit testen)

Farge Derive
code meaning

Code

LA
Code tests




Plaats in

Manage

Plan

JIRA

Wrike

Manage tests

Tosca
gTest

Cucumber

Track

JIRA

Wrike

Code

Write code

Eclipse

Intelli)

Automatically
write tests

Diffblue
Deeptest

Code review

Code review

SO

Coding Assistants

Codota
Kite

Testing
frameworks

JUnit
Selenium

Cucumber
Crucible

Git

CI/CcD

Build

Mawven

Gradle

Execute tests

LoadRunner
Selenium

Cucumber

Static analysis

Cowverity

Sonarsource

Jenkins

Travis Cl

Deploy
UrbanCode
Deploy

Serena

Plutora

Monitor

Magios

Retrace

twareontwikkeling

% dlffblue Al for code



Details

Probabillitstic Fault Localisation (paper)

Veel wetenschappelijke artikelen

Legacy Code

% diffblue

UK Al Ci? github rapport Github?

Gl O

'
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Management tools

Verbeteringen in visueel vergelijken

Ai powered visual testing and monitoring
Aanvulling op bestaande testen

Kan in veel (test)frameworks draaien

e
9 B

= B A D uzzwords
WEB MOBILE SCREENSHOTS OTHER
Selenium Java Appium native C# Cu Windows UFT
Selenium Javascript Appium native Java CH Windows Coded Ul
Selenium C# Appium native Javascript Java Windows Apps
Selenium PHP Appium native PHP Javascript PDF Forms
Selenium Python Appium native Python PHP REST API
Selenium Ruby Appium native Ruby Python
React Storybook (beta) Appium web C# Ruby

Angular Storybook (beta)
Vue Storybook (beto)

Appium web Java
Appium web Javascript

XCTest (Objective-C)
XCTest (swift)

Webdriverio Appium web PHP

Watir Appium web Python

Capybara Appium web Ruby

Protractor XCUI (Objective—c)

UFT/QTP xcul (swift)

LeanFT C# Espresso .

LeanFT Javascript Calabash iOS a I 'too ' S
Coded Ul Calabash Android



Wat kan applitools?

Visual testing kan veel fouten opleveren als er een pixel anders is.

Applitools zet ai in om dit te voorkomen en te leren welke wijzigingen
betekenisvol zijn en welke niet.

applitools
d|» Teal: Blogs
Baseline seT - | | @ O [ - = - A = .| O O T3 - .
9 (N (o Nieuwe run
+ Basalne | 2'4 Mal + Current| 2'4 Ml 35 v
Windoas & Creoma 1024 x TER Wrdows 8 Chrome 1024 xX 763
* ST ! -- K - - " - “s |
. “aw 0 em o |
S—— L e m— o o — ' (Bt o X D
| "_' | __‘
n v = n- ; rovres

4 applitools



Visuele verschillen beoordelen

ﬁﬁ

wispalTest (b Baseline e
simulate UI state 1 0

£ 1m) <empty= Baseline
aimalate UI :-I;':T-' 2 Image 1
hack ("chack 27} - h MEwW Imags 1 - : =3 |
check{‘check 3¢ [megel ] newl Tmage | [meges ]

[ Image 1 L MEW | Image 1 .
[ Image i

e

Baseline
| [image1 | 3 1F = new feature
.-_'_;__l".'l_':'.ll”_ . @ Image 2 I o~ Y
=k 1Y)

image 3 | ' Result — Baseline

heck(check 2-) g f— = ————=
il K wlleo k. o)
simulate UI @ Tmage 11| image 3

{ [ Imlg,l-l] ] [bmage 2 | [ image 3
:l |miE2 I 5 Imq-

[ image 5 | —

-
S o
[ ep— ———
el — p—— T T
-

Israél Al Ci

Individueel [$299 p/m]
Enterprise Publ/ Priv Cloud




Zoveel mogelijk echte testgevallen

o)
N

Buzzw°,-ds

ultra high test engineer productivity-lightning fast test creation ur_)l._) Vil IS lu



Appvance ai uitleg




Even herhalen

Een blauwdruk van de applicatie wordt gemaakt door de ai (paar minuutjes)

Nadat we een paar invoervelden hebben gespecificeerd
gaat Machine learning verder om de applicatie klaar te maken..

Testscripts genereren gebaseerd op activiteiten van echte gebruikers (productie)
Het resultaat is honderd of duizenden scripts.

Deze scripts kunnen nu gebruikt worden voor functionele en performance testen.

Al Driven Testing

Large web applications, mobile web, mobile native

Machine - Cognitive
Learning  «fakeit Script

Generator

L-IHI\J"I'\..-II IS lu



Zijstapje: Testgevallen van productie

fu"story ¢ BACK TO EVERYONE P SESSION REPLAY PAGE INSIGHTS PRE CONSULTANTS

Autoplay off < >

el De girkt sesTIREWAR TR St

o - IS e

€Y Edit survey A User 207

& Collect

]
-4

Visit https://apps.simapro.com/ Survey...
‘ ‘ ‘ ‘ Changed (") : #ng-app body.height100...
H H
‘ ‘ X . .. . ‘ ‘ § Clicked #surveydetailscontainer div.sp...
| H
‘ Clicked #emailtemplatemodal div.pre-f...

Clicked #emailtemplatermodal div.pre-f...

() clicked #surveyTitleTextArea

Clicked #surveydetailscontainer div.sp...

PO Y L | R .. N e R S 60— 0—a-o-po 05— co-o0 soca—0-0 0o 4 ) Clicked #surveydescription

> @ % VTG FULL SCREEN ® Help

Clicked #survevdescription




Details

appvance IQ

Klanten op de website:
/\ « multinationals

TEST CREATION TESTEXECUTION

Al SCRIPTING

Software gemaakt met:
* Oracle forms

* Oracle webform server
« AngulardS

« HTML5

FUNCTIONAL JIPERFORMANCE SECURITY

earnin

USA ai? Ci? internet ' ?

CostaRlca ‘

appvance lQ




Management tools

Testgevallen genereren en self healing testen

“ud functioniza

BuZZWOrdS

autonomous testing-no scripting-zero maintenance-execute thousands tests in minutes-ai diagnoses-visual testing

4 functionize




Functionize en al

P4 functionize




Even herhalen

* Data verzamelen: online gebruikers + testers

e Data in: tool (adaptive event analysis system) maakt
modellen

 Modellen worden gepushed naar de Elastic Cloud
omgeving

* Daar worden testen gerund op alle platforms

* |[n staat om statische en dynamische scenarios te
oeoordelen met ML

San ai Ci internet rapport ?

Francisco W




Testgevallen genereren en kwaliteit voorspellen

Productivity gap
UX gap ))
Increase Coverage through Automated Exploratory Testing \\\\

Al tests what users can do BuZZWO[‘dS

l Management tools \

Eggplant Al automation. It auto-generates test cases to
massively increase testing productivity, speed, and coverage.
It uses artificial intelligence and deep learning to literally hunt
defects — predicting where quality issues are most likely to

pop up, and correlating data to quickly identify and resolve
)) them.
NN
G eggplant

BUZZWordS




Functionele testen en model

Noce! Yol _suther rode Wt vew  Mur spor!  Te case report | Coversge oot AVssres OV

Functionele testsuite van eggplant nodig

voor ai module

In de ai tool maak je een blauwdruk
in een model met pagina’s, widgets,

acties en states.

Bijzonder is dat de gebruiker de ai
kan beinvloeden door scenarios

een wegingsfactor mee te geven.




Details

Isvu

(L=

Eggplant Manager

Eggplant
Automation Cloud

Test creation - desktop Test environment Test execution - cloud/server

Test suite functional performance-netwerk-cloud automation-management tool ..

Londen al Ci Internet rapport ?
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Management tools

@ dashboard

A nsghs @ @ Dashboard

2 plans
[® journeys A\ Explore mabl
& deployments > Journeys
@ dashboard
ys describe the functionality mabl will test. Train mabl to test
‘ insights 120 nal functionality.
2 plans

New journ:
@ journeys

& deployments
& configuration

Recent Runs
o settings

Plans define where and when mabl
plan to run an existing journey using

Help  Default v  Insights 20 reza@thesthseason.net @ ~

New ~
& Team
journeys. Create a new Invite your teammates to help train mabl and keep up to date on test
X. status.

3un 6:00 PM Sun

Most Recent Status by Environment

Http

6:15PM

The 5th Season

v

ox

5un 6:45 PM

The 5th Season 2e rond.

) v ox

https://www.imdb.com? ~ https://www.imdb.com#t

< Collapse

00:00:22

Triggered Jul 1, 2018 6:47 PM by Schedule

View output Q@
% https://www.imdb.com/

Record playback als basis voor testcases me

w
N

a mabl Trainer

M » M @Rec

Visit the default URL, e g.
https://app.mabl.com

Click on the link "Signup" to
https://app.mabl.com/signup

| Click on the "Name" text field
Generate a random string with

format "Dan {{alpha:10}}" and

assign it to variable "name”, eg

"Dan koaeNSwFan"

Insert value of variable "name”
into the "Name" text field

Assert "value" of the "Name” text
field equals "undefined"

g Q 0 @ s @

Hovers: Record Hide

Install Extension

A

Why do | need to install an extension?

dl




Management tools

Demo MABL

7z, - .:’ powered by y
BURENSTAD“- f vV r @ @ < Screencastify
VWWW. BURENSTAD.NL
m Oranjestad Nieuws Agenda Kijken, kopen en doen Eten, drinken en verblijven Evenementen

T

Parel van de Be

_ Ontdek het pftt‘c?r

¥ Q 0 «x S @

Welkom op BurenS T S——

Alles over de stad Buren in depewwe




Make a plan

Let's make a basic plan that tests your

journey BurenStad PRD every 4 hours.

What do you want to call this plan?

[ BurenStad PRD 4hrs Recurrent

* This plan will run now and every 4 hours.

Later, you can add additional journeys to this plan.



Congratulations!

You've completed all the steps.

To help you get started | created 2

journeys for you.

v v v v °

Visit home page

This journey checks the homepage loads and logs in if
credentials are available

Visit all linked pages within the app

This journey crawls the app and loads each page. It will...

» take a screenshot of each page and notify you of
unexpected changes

e check all links and report on any that are broken

e report javascript errors

Next up is the dashboard where you can see the latest
status for each test.

Next



Management tools

Deep Dive met MABL

BURENSTAD‘ f , H @ @ 'x‘ .;,voweredby ”

WVWWWW. BURENSTAD.NL

m Oranjestad Nieuws Agenda Kijken, kopen en doen Eten, drinken en verblijven Evenementen

P‘arel‘ van de Bﬁ
Oritdek het pittor Sk

Dive films AT Biasialld =

Welkom op BurenS m

Alles over de stad Buren in deoewwe

&,

Buren Stad.nl - Alles over de stad Buren in de Betuwe.webm

&,

Buren Stad.nl - Alles over de stad Buren in de Betuwe - mabl trainer.webm




C' | & Beveiligd | https://app.mabl.com/workspaces/rdjsBOtsDprUFhU6TFOHEA-w/test/journey-runs/CQVc2jSnKSfmQB__FIY73w-jr#L-73 B S

Default ~ Insights ' 8 mareklof@gmail.com @ v

Check all pages for broken links and errors > BurenStad PRD > 2018-08-29 11:07:05

BurenStad pRD S (¢ Editin trainer W New Jira issue

£ Running 00:02:58 (O

Status Runtime Chrome
Links broken = . Collapse Logs Auto-Scroll ‘ Before Step After Step actions =

| found 5 new broken links
across 5 pages. There are 5
total broken links across 5 B-29 11:07:10,996 Starting journey run A
pages. | checked a t

4897 links across 135 pages

viewport size to width 1490

Step 2: Visit URL assigned to variable "app.url”

Step 3: Click on the <span> element with text "Oranjestad"

Step 4: Switch context to <iframe> element

. Step 13: Enter "66666" in the text field with ID "email"”
Step 5: Switch context to the root frame

2018-08-29 11:10:41,566 Looking for the field with ID "email" using an exact match
waiting up to a few seconds.

Step 6: Click on the <h3> element with text "Kasteel Buren"

2018-08-29 11:10:43,312 Looking for the field with ID "email" or a close match while
waiting up to 30 seconds for the page to load.

Step 7: Click on the text field with ID "naam"
2018-08-29 11:10:51,899 Entered "66666" in the field with ID "email”. (o]




Help Default ~ Insights

b
@ Created Date Description Triggered By Environments
g Check all pages for broken links and errors Aug 29, 2018 9:43 AM Load the base URL for the application, visit each of the % timer: 24 Hr 0 Min & BurenStad PRD w Q
& linked pages, visit each of the links on those pages, a... @ BurenStad PRD
so forth. Visit external pages but do not crawl the links % hteps://www.burenstad.nl
o Verify home page load and login Aug 29, 2018 9:43 AM Attempt to log in (if applicable) and load the base URL ¥ event: deployment it BurenStad PRD w
for the specified application. ¥ timer: 4 Hr 0 Min @ BurenStad PRD
% hups://www.burenstad.nl
BurenStad PRD 4hrs Recurrent Aug 29,2018 11:05 AM None % timer: 4 Hr 0 Min i3t BurenStad PRD m >
Q@ BurenStad PRD

¥ event: deployment
% https://www.burenstad.nl

Notifications

. CD

= BurenStad PRD 4hrs Recurrent # Edit

a&h@mn@

. %
Erabled m Run | & BROWSERS APPLICATION JOURNEYS
¢ BurenStad PRD »  BurenStad PRD
ecution storts 1 jo s TRIGGERS ENVIRONMENTS

Show more runs

¥ timer: 4 Hr 0 Min
¥ event: deployment

BurenStad PRD

https://www.burenstad.nl

Triggered By  Triggered ¢ RunTime  Actions

fan 1 n 3urenStad PR nn :00:2 .

Manual 018  Running Q BurenStad PRD © Running 00:00:23 o View output
redul Aug 29, 201 :13:2 BurenStad PR Passe 00:13:19

Schedule Aug 29,2018  00:13:27 BurenStad PRD @ v 00:13:1 View output



Management tools

Testim

M My Project

Testim gebruikt machine learning om het opstellen, uitvoeren
en onderhouden van geautomatiseerde tests te versnellen,

MY TEST :CLICK ON LOGIN

Your App Login

john@amyapp.com

LA L L L L] ]

23

AN
autonomous authoring - tests that learn Buzzword
)

@ + fa
pppppppppppppp ot
« ADVANCED
Target Element a
ycators Ra V5
Bl Class k 'SR
EluasButton
B Text 'K
£l Tag -
Button
B o L
md-6345

Target Parent 2

Target Parent 3

Target Parent 4

2 0 0 ©

Target Parent 5

testim



Management tools

Retest

Lastname

Mayer

Forename

Andrew

Street

350 5th Avenue

City

New York

Accept

Cancel

Salutation

Lastn

Forena

Postal Code

v

Andrew

Mayer |

350 5th Avenue

10118

New York

Cancel J

Finding the corresponding component after substantial changes

retest FaTestars - FoxBietogars «  Forbdamages < About < @

retest is Perfect for Agile Testing
‘We have come to valze:
Individuals and interactions over processes and tools
‘Working soffware over camprehensive documentation
Customer eoflaborarion over contract nagatiation
‘Responding to change over following o plan
‘That is, while there is value in the items on the right, we vatue the items on the left more.

From the

Individuals and Interactions over Processes and Tools
Tf you have a challenge In'
suited for agl

am or cuture: N tool Is going to save you—not even retest. Asikle from that. retest Is spectical wel-

Working Software over Comprehensive Documentation

feams make an efart i

it a5 few a posd ing everyone to thetable making

rements

ienation necess:

s dlso

means members what manual testing
Impossiole.
retest enting the current state of the software In minute detad. serving as an additional documeniation that can be

automatically e to the current vers: oftware and s easy to maintain.

Customer Collabeoration over Contract Negotiation

By focusing on retest does ot requ
Iits them record valuiabie use cases o review quests

nges.

Responding to Change over Following a Plan

saftware deveiopment. Traditiansl

o bring In GUI automation

However_retest was Bulk around the process of a changing GUL Tests are. and maintaining tasts becomes 25 simpe 352 singie

k.

Al of tris makes retest the best tool to use for GUI automation in aglle testing

al knowledge and trus makes It easy 1o collaborate with business customers and

utomation tools resuit In britte and hard-o-
lcn 1t Keally

Script action sequence
Convert action sequence
Create test

Create suite

Convert suite

DevUtils

Run suite
Adaption rules
Ignore Ul element

Review test report

Blacklisting

Whitelisting

Monkey testing

Support...

unsaved

Record action sequence

@ Stop recording @ Stop the application

Recorded action sequences

Entering text ‘Max’ into JTextField Username

Entering text ‘retest’ into JPasswordField Password

Click on JButton [Login]

New

Ready. Use your application's GUL

Save




Tools die op testscenarios ai toepassen

Duitsland ail Ci?  lokaal rapport Java ? rete St

O
o t@STIM
srail runs/mnd

Boston  ai Ci  online rapport Chrome- wachtrij 0,15per run
- extension ,,




Management tools

App verkennen-testgevallen-bugs oplossen

sofy is a machine learning and ai powered software testing assistant ”ﬁ?)
N\

Upload Android en 1oS apps Puzzwords
Crawler doet zijn werk

Bug gevonden? Dashboard met verschillen, visueel.

Rapportage in Jira met log en reproductiepad

Bug rapport is tevens een test

Artikelen known issues framework gelinkt en links naar stack
overflow voor workarounds

Uitgebreide cloud
b (¢) 5OF4.AI
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Management tools

Baseline genereren en slim runs vergelijken

v g ® ®

-

\—/ g O

Accelerate Releases Auto-adapting Tests Screenshots of Each Step
Reduce time spent on regression TestRigor is very stable to layout TestRigor bot takes screenshots
creating and updating automated changes. We employ multi-level before and after each step.
tests through TestRigor. TestRigor comparison algorithms to make
ot will autonomously discover all sure we find the same
new functionality in your information/controls on your page.
application.

functional regression testing without any human involvement

@ &2 testrigor

USA

internet rapport 1200

al Ci?
- 3999:pnd
OB OO G




~ Baseline genereren-matchen verschillen

y
_ /

- N

How to use
' ' 1. Upload App Binary(*.apk). 2. Click "Start Test" Button. 3. Get results in minutes.
Apptest.ai services can be easily integrated into Optionally, you can choose any target phones, or When testing is completed, app screen flows, bug
your Cl (Continuous Integration) environment for specific account credentials for testing. reports, and performance optimization guides will
automating the build and testing process. be generated.
Zd Korea ai? Ci upload rapport O trial

@ M % % W AppTest.-i




ﬁ i Testar

Open Universiteit

Universiteiten van Utrecht en Valencia

Beginfase van ai die zelfstandig kan draaien
Crashes en hangers
Je kunt zelf toevoegen Errors

Open source en te downloaden

Te st*



Samenvatting Tools

est Automation at the useR interface level (Testar)

* Itis not capture/replay
* Itis not visual testing
* It does not generate scripts

poliMedia



Crash test

est




Samenvatting Tools

L
1. Testdekking vergroten en zuinig testen  Sealights
2. Code verbeteren diffblue
3. Visuele verschillen beter beoordelen Applitools
4. Functionele testen voor ai/monkeytest  Functionize, Mabl, Testim, Retest
5. Testgevallen genereren Alle tools behalve Sealights
veel en echte gebruikers Appvance en Functionize
automatisch Functionize, AppTest, Testrigor,
& Sofy

6. Crash testen Testar



Wat vonden jullie van de tools?



Recap

Hoe was het vroeger?

Hoe is het nu?

Hoe ziet de toekomst eruit?

Weten we wat de tools ons te bieden bieden?
Marketing is King!

Al is niet te stoppen > Game Changer! (buzzword alert)
Het echte werk ligt nog voor ons, to be continued!



Dank jullie wel



Opmerking: deze presentatie is
als PowerPoint (dus inclusief alle
filmpjes) te downloaden in de
bibliotheek van TestNet



