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Third wave

1980 waterfall and manual testing, large tools, XP, RAD

2000 open source frameworks, sharing knowledge, agile, XP, Scrum,

"' J0E
COLANTONIO Kanban, speed!

2010 larger scale, faster!, crowdtesting , user feedback, cloud, apps,
DevOps, Continuous testing, ClI/CD-integration

2020 Autonomous testing with Machine Learning and Al

Source:ThirdWave Testtalk Joe Colantonio



Test tools with ai this moment

Wat do they do?
Do we have to believe what they say?
s it real or exaggerated?

Do they provide us with insights in how ai is used?

And not to forget: are they handy and useful?

A small insight in what we have seen..



L | Vision on youtube:

Ai will solve problems we have with Selenium or Appium

Tests break if the element identifier has been changed

ole Tests fail if when an element missing, a step is missing
et and the tests stop.

Missing tests, coverage

Coding of tests is too time-consuming.

Reaction on this video: Is it fine, if | say 'bullcrap'?




Others complement
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Making quality software is slow and expensive

People use more software and we expect more from
functionality, features and quality

Time to market is getting shorter

Visual differences are not easy to detect by tools and
give too many mistakes

We test too little, too much or the wrong things

Cl/CD pipeline is clogged, tests consume too much
time



Differences with identifiers and layout

Al just like a real person, IDENTIFIES

the screens and elements in your app

Baseline Nieuwe run

AI EXECUTES user scenarios—test

on-demand whenever you're ready

Al RECOGNIZES clements, so that

even if things change, your test don't

Fieh ‘

We're here 24/7 8 1-800-672-4399

& 2 4 02 @ break.

L [ ]




Different tools and their roots

Management tools




Management tools

Eran Sher in TestTalk

Problem: coverage by tests

What happened if you are running all your regression
tests, all the tests are passing, but actually you don't know
what they are covering.

You need to make sure that the content of the build is
tested.

It's hard because with continuous integration, you're
getting lots of builds.

You're getting incremental code changes. In many cases,
the feature is not even ready as a whole.

You're getting part of the feature until it's ready with ready
with one of the last builds.
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Buzzwords

SEALIGHTS FOR SOFTWARE DEVELOPMENT SEALIGHTS FOR QUALITY ASSURANCE

» Continuous testmanagement
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Quality Trend Intelligence Automated Test Prioritization

Exploratory Test Code Coverage
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L e A summary...
R

1503 UopeISa Data from all types of tests is collected and analyzed on code coverage.

$1s39]

jenUEy In dashboards the analyzed results are shown. In the overviews you can

click through to details. From overviews to details.
Trends are made visible, quality improvements can be implemented.

Duplicate testing can be prevented.

This way you will know where the gaps are.

O/X/‘q Commit check on untested code.




Exploratory test code coverage "&@

Buzzwords

Provide insight into which code areas are tested with manual and exploratory tests to
improve team efficiency and speed.

Reduce overlap with other test types to reduce test time
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Details

Praktisch Nut

! PR S
White paper | Quality: The Missing Metric For White paper | Top 4 Machine Learning White paper | How to Use Analytics to
Software Development Managers Algorithms for Testing Eliminate the Risk of Your Teams Technic...

Israél ai-bi?  Ci internet rapport
inteqr.

SO < L]




Management tools

Improve code quality

Spin off from Oxford

» Uses code and code history for

* Code coverage tests

* Automatically generates unit tests where they are missing

after a sweep through the code

Code 3 Parse 3 Der;: 3
Generate Limit
— —_— \
Code tests
Queries | —>

The above diagram shows the steps a piece of source code flows throush when being

% dlffb‘ue Al for code



Where in software development?

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

Coding Assistants

Codota

Kite

Testing
frameworks

JUnit

Selenium

Cucumber

Crucible

Git

CIICD Jenkins

Build

Mawven

Gradle

Execute tests

LoadRunner
Selenium

Cucumber

Static analysis

Cowverity

Sonarsource

Travis Cl

Deploy
UrbanCode
Deploy

Serena

Plutora

Monitor

Magios

Retrace

% dlffb‘ue Al for code



Details

Probabillitstic Fault Localisation (paper)

Lots of scientific articles

Legacy Code

% d i.F-F b ‘ U e Al for code

UK Al Ci? github rapport Github? \
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® O :

)




Management tools

Visual validation of changes

=

WEB

Selenium Java
Selenium Javascript
Selenium C#

Selenium PHP

Selenium Python
Selenium Ruby

React Storybook (beta)
Angular Storybook (beta)
Vue Storybook (beta)
WebdriverlO

Watir

Capybara

Protractor

UFT/QTP

LeanFT CH#

LeanFT Javascript
Coded UI

-

MOBILE

Appium native C#
Appium native Java
Appium native Javascript
Appium native PHP
Appium native Python
Appium native Ruby
Appium web C#
Appium web Java
Appium web Javascript
Appium web PHP
Appium web Python
Appium web Ruby

xcul (Objective-C)
xcul (swift)

Espresso

Calabash iOs
Calabash Android

Add on on existing test suites
Supports lots of (test)frameworks

o

AN

SCREENSHOTS

Cll

C#

Java

Javascript

PHP

Python

Ruby

XCTest (Objective-C)
XCTest (swift)

. . . L )
Ai powered visual testing and monitoring \

e’

OTHER

windows UFT
windows Coded Ul
Windows Apps
PDF Forms

REST API

Buzzwords

4 applitools



Wat kan applitools?

Visual testing can generate a lot of errors and is not easy.

Applitools use ai to prevent this and to learn which changes are meaningful
and which not.

1 applitools
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Visual differences, bugs and baseline
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Management tools

)

Buzzwords

Real test cases

CODE COVERAGE

ultra high test engineer productivity-lightning fast test creation




Appvance ai explanation

p— hw F‘; VAL IS T\L
Al D

riven Testing

pontighs JOKE A b



Short recap

A scan of the application can be done in a few minutes

After we have specified a few entry fields machine learning will continue to get the application
ready ..

Test scripts are generated on activities of real users (production)
The result is hundreds or thousands of scripts

These scripts can be used for functional and performance testing.

Al Driven Testing

Large web applications, mobile web, mobile native

Machine : Cognitive
Learning 47t A Script
Application ™" """l Generator

appvance IQ



Side step: Testcases from production

'Fu“story 4 BACK TO EVERYONE b SESSION REPLAY pAGE INsIGHTs  [[LT) PRE CONSULTANTS  :

https://apps.simapro.com,/Survey/Survey/Workbench?id=bbbbf029-3ff( 1280 x 958 CONSOLE m @ Autoplay off - Everyone < 1of7 >
Hees De Birkt SOESTIROMARTIER stautengurgh
P Arrmre bt
. 5,
€Y Edit survey User 207
— _ B Due ot P Yesterday, 3:08 pm - Chrome,
Edit amail te t Heln Windows - 128 events
& Collect Amersfoort, UT,
s Addsection
@Fow N B N N
o o o L 4[’7 Visit https://apps.simapro.com/Survey...
} ‘ ‘ } ‘ ‘ S Changed (") : #ng-app body.height100...
i ‘ i i \Pl) Clicked #surveydetailscontainer div.sp...
N ui__x Clicked #emailtemplatemodal div.pre-f...
\1“) Clicked #emailtemplatemodal div.pre-f...
Clicked #surveyTitleTextArea
\Pl) Clicked #surveydetailscontainer div.sp...
g Y . W | .. S O VO H— 01—~ 00— w0 o — -0 g ) \1‘) Clicked #surveydescription
’ :l? ) 12:58 / 36:16 ¢¢ SHARE 1X FULL SCREEN @ Help
[l

@' Clicked #surveydescription



Details

appvance IQ

e

TEST CREATION TESTNEXECUTION Customers mentioned on

m i — webstte: large companies
SCENARIO MANAGER

Al SCRIPTING

Software can be used with
Oracle forms

Oracle webform server
AngulardS

HTML5

FUNCTIONAL JIPERFORMANCE

SECURITY

USA Internet ?
Costa Rica

appvance 1IQ




Management tools

Generate cases & self healing tests

Buzzwords

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



Functionize and ai




Recap

Collect data: online users + testers
Data - tool (adaptive event analysis system) - creates models

Models are pushed to the Elastic Cloud environment

Tests are run on all platforms

Can analyze static and dynamic content with ML

San ai Ci internet rapport ?

Gl O

4 functionize




Management tools

o))

Buzzwords

Generate testcases & predict quality

Productivity gap Buzzwords
UX gap
Increase Coverage through Automated Exploratory Testing

Al tests what users can do

,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 gquality issues are most likely to pop up, and correlating data

to quickly identify and resolve them.”
ﬁ eggplant



Functional tests and model

Functional test suite of eggplant is needed for ai module

Noce! Yl _suther vode e vew M sport  Ted coe report | Coversge mport Arssres OV

Ai tool used to create a blueprint/map
of your with pages, widgets,

Actions, datatypes and states.

The ai can be influenced by the user:

Give a scenario a higher weighting

ﬁ eggplant



Predictive

Bug Content Predictor anticipates the expected, relative
number of undiscovered defects based on the development and

Analysis

SHEESIRESE test assets. It uses an internal metric of undiscovered defects
hdhdhd per thousand lines of code to assess all aspects of the build

R process, including the quality of the requirements that define the
&6 o feature being checked in.

Performance Predictor Test Coverage Predictor uses coverage data from regression
L2 2 4 and exploratory tests to provide an assessment of the level of

e coverage on the current product.
eo0e

Previous Releases

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

Londen al Ci Internet rapport ?

UsA

na & eggplant




Management tools

Record & playback as a base for ai testing

Help  Default +  Insights (20 vmhmesrmeasonner.v

@ dashboard
8 g @ @ Dashboard New~
8 plans
B journeys i Explore mabl > " ® Rec
& deployments Journeys = Plans @ Team
- . Visit the default URL, e.g.
dashboar
ourneys describe the functionality mabl will test. Train mabl to test Plans define where and when ourneys. Create a new Invite your teammates to help train mabl and keep up to date on test hnps://app.mabl.(om
A insights 20 additional f an to run ar usii tatus
28 plans Click on the link "Signup" to
[ journeys RN w https://app.mabl.com/signup
Joul ys
& deployments | Click on the "Name" text field
&!.: nfiguration :
Recent Runs Generate a random string with
& settings format "Dan {{alpha:10}}" and
=) assign it to variable "name”, eg
"Dan koaeNSwFan"
2]
Insert value of variable *name”
= - into the "Name” text field
un 6:00 PM Sun 6:15 PM Sun 6:30 PM Sun 6:45 PM

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

Most Recent Status by Environment

g Q ©0 0 s @
Http The 5th Season The 5th Season 2e rond.

v ox v ox v ox

+ Hovers: Record Hide
https://www.imdb.comt  ~ https/Avww.imdb.comt  « -

m Search Movies Triggered Jul 1, 2018 6:47 PM by Schedule
@ vist home page ’ =) SRR Install Extension
% https: (¢

¢ colapse Why do | need to install an extension? g m a b




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

Dive films

i
o

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

~aget ‘ Bekikdeagenda | »

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/rdjsBOtsDy

yrUFhUGTIOHEA-w/test/jou

mareklof@gmail.com @ v

Default «

Help Insights '8

Check all pages for broken links a arrors > BurenStad PRD > 2018-08-29 11:07:05
BurenStad pRD ~ (# Editin trainer =~ New Jira issue
£ Running 00:02:58 ¢
Status Runtime Chrome

3-29 11:07:10,996 Starting journey run

viewport size to width 149@
Step 2: Visit URL assigned to variable "app.url”
Step 3:

Click on the <span> element with text "Oranjestad"

Switch context to <iframe> element

Step 4:

Step 5: Switch context to the root frame

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

Step 7: Click on the text field with ID "naam"

2018-08

waiting

2018-98
waiting

2018-08

Step 13: Enter "66666" in the text field with ID "email"

29 11:10:
up to a few seconds.

41,566 Looking for the field with ID "email™ using an exact match

29 11:10:43,312 Looking for the field with ID "email™ or a close match while
up to 30 seconds for the page to load.
ID "email”. o]

29 11:10:51,899 Entered "66666" in the field with



Help Default «

Environments

a

Created Date Description Triggered By

=] 7
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 o
& linked pages, visit each of the links on those pages, a...
so forth. Visit external pages but do not crawl the links
o Verify home page load and login Aug 29, 2018 9:43 AM Amtempt to log in (if applicable) and load the base URL ¥ event: deployment i m
for the specified application ¥ timer: 4 Hr 0 Min o
% htps://www.burenstad.nl
BurenStad PRD 4hrs Recurrent Aug 29,2018 11:05 AM None ¥ timer: 4 Hr 0 Min - @ >
% event: deployment [~

©

ans

= BurenStad PRD 4hrs Recurrent 2 edit ) ( Notitcations ) (@

| Y.
Enabled m Run BROWSERS APPLICATION JOURNEYS
¢ BurenStad PR » ' BurenStad PRD

14

o

Eoch execution storts 1 journey runs TRIGGERS ENVIRONMENTS
¥ timer: 4 Hr 0 Min BurenStad PRD https://www.burenstad.nl

¥ event: deployment

a&h@mn@

Status Triggered By  Triggered ¢ RunTime Actions  Journeys
Manua Aug 29,2018  Running Bu © Running 00:00:23 ,
11:31 AM
¢ Passe 00:13:19 F
View output

Show more runs



Management tools

Testi M1 Testim uses machine learning automation to speed-up the
authoring, execution, and maintenance of automated tests.

j o 2 & + 5
' | My Project e o @

EEEEEEEEEEEEEE

MY TEST :CLICK ON LOGIN e o

“ ADVANCED

Target Element ﬂ'
. rcators Rankings
Your App Login
B cClass k "TEE
ElusButton
jehn@myapp.com B2 Text LE R
B Tag L]
AR XA YN D Butten
-~ W] »
md-6345

Target Parent 2

Target Parent 3

Target Parent 4

2 © 0 O

Target Parent 5

autonomous authoring - tests that learn ”ﬁ@

|




Management tools

Retest

Lastname

Mayer

Forename

Andrew

Street

350 5th Avenue 4%

City

New York I

Accept

Cancel

Finding the corresponding component after substantial changes

Salutation

Lastn

Forena

Postal Code

Mr.

v

Andrew |

Mayer

350 5th Avenue |

10118

New York |

Cancel

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'
suted for agle te:

rteamm or culture: e ool Is going to save you—not even retest. Askle from that. retest Is specticaly wel-

Working Software over Comprehensive Documentation
it a5 few as possh - ‘everyone to the table making
g requirements_ this also

ienation necess:

= remembers what

retest

enting the current state of the software In minute defal senving as an addtionad documentstion that can be

automatially oftware and s ezsy to maintain.

Customer Collabeoration over Contract Negotiation
By focusing on retest does not require tech
lets them record valuable use cases Or review questionat

iowledge and!thus makes i essy to collaborate with business customers and

nges.

Responding to Change over Following a Plan
Wie shoukd use an Rerative, Incremant software develops
‘naintain tests. This is why most ps

never does.

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

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

S

Script action sequence
Convert action sequence
Create test

Create suite

Convert suite

DevUtils

Run suite
Adaption rules

Ignore Ul elem

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 Save

Ready. Use your application's GUL

retest



Tools applying ai to test scenarios

Germany ail Ci? lokaal rapport Java ? rete St

® |
USA ai Ci onlne rapport o for 109 teSt| "
St runs/mnd |

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

RSOGO UE




App verkennen-testgevallen-bugs
oplossen

sofy is a machine learning and ai powered software testing assistant "&)
)
A\

Buzzwords

Upload Android and 1oS apps

Crawler does its job

Bug encountered? Dashboardwith visual information.
Rapportage in Jira met log en reproductiepad

Bug rapport is alsoa test

Articles with known issues frameworks linked (stack overflow)
Extended cloud

(¢)SOF4.AI
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Management tools

Generate baseline and compare runs

iy @ [
- ®
\—/ oo ;
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
bot 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

USA

internet rapport 1200

(i - W=

&2 testrigor




~ Generate baseline-match diffs - platform

_ /

* How to use

, @ ©

'W' 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

e M % % W AppTest.:




Management tools

Testar

Open University

University of Utrecht and Valencia

Start phase: running on its own

Detection of crashes and non-responsiveness
Error types can be added

Open source and downloadable

Te st*



How does this tool work?

est Automation at the useR interface level (Testar)

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

poliMedia



Crash test

Not yet |okaal

est




Recap

b

Increase test coverage and test economically
Code improvements
Visual differences
Applitools
Functional tests a basis for ai test
Testim, Retest
Generate testcases
Sealights)
real users
Appvance en Functionize
automatic
Functionize, AppTest, Testrigor, Sofy
Metrics quality
Sealights, Eggplant
Crash tests
Testar

Sealights
diffblue

Functionize, Mabl,

(all except



What did you think of the tools?



Recap

e The future?
e How much ai/mlis used in the tools?

e Arethe tools useful?

* Marketing is King!
 Alisunstoppable—> Game Changer! (buzzword alert)

e To be continued...



Thanks!



