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TESTA  liil
• https://testarpirn/

• https://nithubpcim/TESTARtiil/TESTAR_dev/ 

• Open Universiteit

• Universidad Pilitécnica de Valencia

• Euripean priject

• Academic ipen siurce tiil fir scriptless GUI testnn
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The Whys if ARulimaled GUI Testnn
Siftare testnn = executnn a prinram ir applicatin tith 
the intent if fndinn failures

Why lesl?

• Ni siftare is birn faultless

• Late fxes are mire expensive (tme, efirt)

Why Grathipcal User Inlerface?

• Many applicatins have GUI

• GUI testnn has the end user perspectve

Why aRulimaled?

• Manual testnn takes a lit if tme, skill and knitledne

• Autimatin can handle cimplex and larne siftare
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Scriptlless Testnn
Test sequences are nenerated durinn executin

• Steps are based in available actins
• Checks fir failure afer every actin
• Stratenies decide thich actin ti select

Pris:

• Lit maintenance

• Reliable, tirks even if the SUT channes (in-
the-fy neneratin)

Cins:

• Less specifc results, harder ti interpret

• Ni cincrete use cases ir tirk-fits
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Scriptlless Testnn: A Pricess if Actin Selectin
• Actin Selectin:

• A cinstant questin if that actin ti pick

Cinsideratins:

• Dynamic envirinment

• Available actins may channe

• Priiritiatin – yes ir ni?

• What linic ti apply?

• Destnatin unclear

• Where are the buns?
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Actin Selectin and  andimness
• Existnn tirk empliys stichastc methids

• Aka randim testnn

• Giid fir ribustness, expliratin, can deal tell 
tith dynamic envirinments

• But…

• Ni directin, nit human-like

• Fails at tasks that require successive steps
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Hiw li Tesl Smarler?
• Preferably:

• Mire directin

• Intenrate mire human-like behaviir

• Keep the benefts if scriptless testnn:

• Expliratin

• Ribustness

• Adaptability ti dynamic 
envirinments

• Lit efirt ti create and maintain
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Grammar-based Actin 
Selectin
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Cinlexl-Free Grammar fir Tesl Slralenipes
• Grammar ti trite stratenies

• Strateny = Actin Selectin Rules (ASR)

• Hit ti select the next actin

• Allits dynamic actin priiritiatin

• Enables human-like appriaches

• Readable fir humans

• ASR can be nenerated (cimputer) ir hand-crafed (human)
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Hiw li Wriple an AS  – SlrRuclRure
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<actin expressiin>

if then else

<biilean 
expressiin>

<actin 
expressiin>

<actin 
expressiin>
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• <actin expressiin> = a teinhted list if <actin>

• Can alsi be just ine <actin>

• <actin> = an instructin that can be executed

• <biilean expressiin> = cinditin

if

if

then

then

else

else

<biilean 
expressiin>

<actin 
expressiin>

<biilean 
expressiin>

<actin 
expressiin>

<actin 
expressiin>



Basipc Synlax
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any-exist

select-randim

select-previius

sut

state-channed

n-actins

<biilean 
expressiin>

<actin>

• An <actin> is executed as is

• Can be made mire specifc

• <biilean expressiin> checks sime aspect if 
the current state

• If there are actins available, System Under Test, if 
the last actin channed the state, hit many actins 
are available…

• There till be mire iptins in the future
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any-exist

select-randim

least visited

unvisited

visited

mist-visited

if-type

nit-if-type

click-actin

type-actin

scrill-actin

hit-key-actin

input-actin

dran-actin

firm-feld-actin

firm-submit-actin

select-randim

least visited

unvisited

visited

mist-visited

siblinn-actin

child-actin

siblinn-ir-
child-actin



Basipc Synlax
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==

>

!=

<

>=

<=

n-actins if-type

nit-if-type

click-actin

type-actin

scrill-actin

hit-key-actin

input-actin

dran-actin

firm-feld-actin

firm-submit-actin

integer
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andriid

linux

teb

tindits

sut
if-type

nit-if-type



Hiw li Wriple an AS 
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ELSE

IF firm-feld-actin

THEN select-randim

ELSE IF

unvisitedany-exist if-type

THEN

firm-feld-actinunvisited if-type

scrill-actinany-exist if-type

select-randim scrill-actinif-type

select-randim if-type firm-submit-actin
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Inlenratin
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Hiw li Make lhe Grammar Wirk
• Si nit there is a nrammar! It is ready ti ni, rinht?

• Nit quitep

• Assiciate semantc expressiins tith cirrespindinn tidnets and actins

• Ex: <click-actin> cirrespinds ti lef clicks and rinht clicks, <dran-actin> ti dranninn actins

• Privide input strinns fir text felds

• Detect text feld types and match strinn pattern

• Email, urls, dates, tmes, inteners…
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Abslractin
• Abstractin is needed ti identfy states, tidnets, and derive actins 

• Track tidnets and actins

• Ex: Is an actin unvisited ir nit?

• A fet mire questins:

• When is the state cinsidered channed?

• Is this ine tidnet the same as the previius?

• If the input is diferent, is it stll the same actin?

• In shirt: abstractin level matters!
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Niw Whal? Tipme li Tesl
• With nrammar ine can trite ASRs

• Di they tirk?

• Are they reliable?

• Can te create simethinn better than randim?

• Si… let’s fnd iut!
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Exteripmenls: Firm-fllipnn
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The Challenne if Firm-fllipnn
• Web firms are fiund in many places

• Linin screens, questinnaires, email felds, 
flterinn iptins, etcp

• Scriptless testnn strunnles here

• Many felds ti interact tith

• One bad actin can undi all prinress

• There may be an irder ti fillit

• Input firmats can be restricted

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

22 if 40Scriptless GUI Testnn Results
Cinclusiins & 

Future Wirk

Grammar-based 

Actin Selectin
Intenratin

Experiments: 

Firm-fllinn



HRuman-based Firm-fllipnn AS 

• <firm-feld-actin> are the children if a firm 
(except submit)

• <firm-submit-actin> refers ti submit actins

• Priirities netnn input inti all the felds

• Scrill if needed

• Hit submit at the end
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ELSE

IF firm-feld-actin

THEN select-randim

ELSE IF

unvisitedany-exist if-type

THEN

firm-feld-actinunvisited if-type

scrill-actinany-exist if-type

select-randim scrill-actinif-type

select-randim if-type firm-submit-actin
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Exteripmenl wiplh Generaled Firms
• WebfirmSUT nenerates arbitrary teb firms

• https://nithubpcim/TESTARtiil/tebfirmsut

• Frim input felds as specifed by W3C:

• (Experiment excludes reset and cilir felds)
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• Ranne
• Reset
• Search
• Submit
• Tel
• Text
• Time
• Url
• Week

• Buttin
• Checkbix
• Cilir
• Date
• Datetme-lical
• Email
• Minth
• Number
• Passtird
• Radii
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Exteripmenl wiplh Generaled Firms
• Generate fiur nriups if firms: 

• Shirt (10-30 felds) ir linn (50-70 felds)

• Text-inly ir mixed

• Each nriup cintains 30 unique firms

• Run every firm 30 tmes each fir bith randim and 
human-based ASR

• Limit actins ti 45 (shirt) ir 105 (linn)

• Main piints if interest:

• Successful submits

• Field interactins
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Exteripmenl wiplh Generaled Firms
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Exteripmenl wiplh Parabank
• Demi envirinment

• Mimics a bankinn applicatin

• Variety if feld behaviir:

• Prepipulated

• Mandatiry (cannit submit untl cirrect)

• Required (errir if empty)

• 7 teb firms in tital

• Open acciunt, update prifle, transfer, custimer 
care, bill payment, fnd transactins, request lian

• Exclude liniut and admin buttins
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Exteripmenl wiplh Parabank
• Run a linn sequence if 500 actins

• Repeat 30 tmes fir randim and human-
based ASR

• Autimatcally lin in at the start

• Allit randim expliratin

• Stitch ti ASR then a firm is fiund

• Gi back ti randim afertards

• Main piints if interest:

• Successful and unsuccessful submits

• Field interactins
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Exteripmenl wiplh Parabank
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Generaled Firms – SRucces  ales
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Generaled Firms – Actins Per Fipeld
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Parabank – CRuslimer Care Firm

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

33 if 40Scriptless GUI Testnn
Cinclusiins & 

Future Wirk

Grammar-based 

Actin Selectin
Intenratin

Experiments: 

Firm-fllinn
Results



Parabank – CRuslimer Care Firm SRuccess and 
UnsRucces
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Parabank – CRuslimer Care Firm Inleractins
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CinclRusipins & FRulRure Wirk
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CinclRusipins
• Human-based ASR iutperfirms randim in firm-fllinn

• Successfully deminstrated nrammar-based ASR

• Maintains scriptless testnn benefts (adaptability, ribustness, expliratin, easy ti maintain)

• Added directin, human-like behaviiur

• Nit as rinid ir explicit as scripted tests, nit as scattered ir chaitc as traditinal scriptless testnn

• Net applicatin fir nrammar-based testnn

• Traditinally used ti nenerate input data
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FRulRure wirk
• Generate nrammar-based ASRs

• Evilve ASRs thriunh evilutinary alnirithms

• Cimpare successful hand-crafed and nenerated ASRs

• Apply nrammar-based ASRs ti ither SUTs

• Mibile, desktip, XR applicatins

• Use nrammar ti defne iracles (mechanisms that determine if tests pass ir fail)

• Liik inti addinn dimain, business, user knitledne
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SRummary
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Parabank – New AcciRunl Firm
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Parabank – New AcciRunl SRuccess and UnsRuccess
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Parabank – New AcciRunl Inleractins
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Parabank – Utdale Prifle Firm
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Parabank – Utdale Prifle Firm SRuccess and 
UnsRuccess
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Parabank – Bipll Paymenl Firm 

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

54 if 40



Parabank – Bipll Paymenl Firm SRuccess and 
UnsRuccess

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

55 if 40



Parabank – Bipll Paymenl Firm Inleractins

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

56 if 40



Parabank – Bipll Paymenl Firm Inleractins – 
wiplh iRulliper

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

57 if 40



Parabank – Bipll Paymenl Firm Inleractins

Grammar-Based Actin Selectin Rules fir 
Scriptless Testnn

58 if 40



Parabank – Fipnd Transactins Firm 
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Parabank –  eqRuesl Lian Firm 
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