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A Comparative Analysis of Test Automation
Frameworks Performance for Functipnal Testing in
Android-Based Applications using the Distance to
the Ideal Alternative Method
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Abateact [he dmpodtance  of Tumcdonal  hesting 1= W
guarnnres the quahity ol an Andrasl application re enhanee the
user waprmney snoax o be e seeure sl elalde winler
marker pressure, barcing many companies to build high qually
aml Bigh perlormance applicilses that cin b redeasil in g
sl lGase, Thess e besding | | TTTTTY 11 B | L tn
ialie supe thal applicarsmns rus quickly ond eMFectively. Theiv
are weveral rest auremation Irameserks: available, specifically
tedgient] Goe Annlresd appliciliss whivk e@Ter Tealures s
cilbeient por fovmance o test appications noegEloe vy, such
as Fxprwmear, Calabash aml Appives. The porpoes of i
pesenivh B bu find the bl Teamse sk hased ca peifornnes
with «ermin parameders amil sab-paramecsrs, The auwthors ran
frnction beds on sach ramewerk with several best cass and
previdimnx from ol amewwrk e Aodivsid-hasasd
applbcation.  Hepori: were generahed from  emch of e
Framevenrhs to codbacd ikaea in the form of deer casis roveradd, ime
cmnplexily, cwcubion spessd, aml dlemenl  bmspeclion Eer
aurcsated restr progress parameners. These wese com
wath a maérix thal defines il nrabilsly parassecers aing The
DEstance v thi bdeal fulee iative e decd (LEA] witk o vweglic Tor
cach pavameter unid suboparamnecer. [he resubis show thar
Calabash  has rhe best performance . pmomg  the  adher
Frameswnrks wwith o B vobiie Gue e DA Slethond 1hat isdicales
dhat Calnbazh has eore distnce fo the ideal aleernacve,

Hepwarde  Soffware Toreg dudrald Formeg Mmool
Tennimgr, Amalrard’ Apgivestive, Teer Awiograien Fromerork, s
Tertwewew fo dhe faval Adaruwiice st oy
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Mobile applications simplily tze daily aclivilics of wsrs
it provide many sanvenienoss oo meoy aspecis, as shomn by
cver | million apps available in the Goozle May Sieee e well
ns olher soances 1] Dne oo groming wser demand moble
apiplacations have hetome more compezs The real ehaocle &
nee hnildinig the opplicotios imelF val o ensirne its oFestivine
ol alalaloly [ 2] Some anedsla appduabans e chavsaped o
he Laes ol many lusitatoons, sich o ss Bugdps, Sme ol
resanrzes. Applicalions ane alben releassd inoa Timited Gme
with pressore from markel demand. Maobile opplications are
nlen reguined oo he able fo bandbe a variety of sestems wod
v e Aot coneeily | and s tesd allthess aspecic inke
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p lot of tme. It 35 ool o surpnse thol applicabions offes
eEpereEnce conslraints and reccd badhy Lo unespecled user
Bofinina Seoh P can nddibee thel bigss of waerd, iadhaos the
s ey ed conviice, gkl sarmo ahile i.|'|||||-\.'||li-!
developer compamies | 1]

Therslore, 11 is noegsseny o apohe 2 funclioze] beskoar
pccepinnees  lest during  the  development of  mokale
epplicotiozs, in order 4o izaprove the secorify and relozhiline
ez o define and apody new wesosg wechniques specefcally
dempred o madnle appdeabons |2
I ESTHILS "n.'l'r!: manival Tedlin gy oo alearsntum ey, hisdl s
121, Dhue T the mnarkat demand Joe si@fmlity and elmimyit af
modile  applisation o hecome  avnilahle gaickly  emd
efficiently, i1 is nol possibhle w echieve thege gaals through
manual testing. [ence pesoers prefer outdiinted lestng
||||.'Ih'h||:||’"\-_;:_l\.' 14|

Pealers have 1o

[ She: snleomslen stmp aoesonk e mcthodd plass a
wentt Umzhien me skekesmmnmyg hose e cenligae antamahoe
b e vader Weomassese soliwars proelucts 11 dsssls
sccupling whal, whene, hew and when w oapply the Tacors
nesdsd bor automaolion. One of ke maen oeals B the
rateizerion dealing method is finding precizely the best pest
Frainewoek [4]. Accnrding 4o [1] and [5], thene sne fve st
el anliemahon asaaroka W geafonn asheoal esla oo
Aadrcai-lmized appheaners, e coreend anthors shase fhe
lhmee mes: commeoaly vl tesl melomaism meworks,
nimely. Sepresso, Calabash, and Apprum gat wzll by sested
hy the auzhors nne by one.

Che aothess are perfermone funcliosal ests on U Weeds
A lEan. At inid -hiaed .i:.'lj'l.il'."l.'lil.-ll dey |'."||:-| weel h:r FT
Fusantare Heta Smdin 'J.'.ill]-_ thie three P=2ad les aulomnlin
Pramesaekxe amd the mesl Srespendly wmil bBoasal om
prliommancs:, Thess ane Esprossr, Calabasd omd Sppioan The
paramseters for vesting the perormanee of the framewerks ane
Automoled Testime nugrl.-.-:s and Tood Usohility [&]. The
wailiors will waz The Dastanes e the Ideal Sleredive (THA
etk ns a desiinn EUTHHEY metlied in dﬂﬂnl:lnill_d thad D=
Iesd aplimmnlen Tapaaors m Serma ol pedoomanee: foecase
rccorling ba b chine Ba [V e DA methed
vubpertorme the Technimes for Coder of Frafermee by




samslarty dean Ideal Selunos (1 OPS155 mdlhd o lerms of
kg sbmeemalahies TS ol v fper liames Bompde Sahlifeeo
Weeiphtng (54N and Wegshits Prodos (W methads o
erms uf e differomoe m mnk valaes, mmnd aceordmy o
resoares womdugled By [8] he D3A method hos o greater
percentage chage of rank compared o SAW.
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Sallwan: fextiop 30 a0 parl ol solbeae anginesing
melhahdoy, The Sullwedne eabmp baxs baen paxl make o
cualfld sctvware effoctively and officiently [7]. There ae
oo fepes af saltware lesling. namely white-hex testing and

Hiﬁn‘ﬁl’. esding {10].

Whits-bon lestig o fmkl thid peecssces the detnils of
s, paing e =trours ol G peoaeam des g beesed om The
progrnm socke The sourse sxls weting may e measinsd by
weme graph. doln flow wstng, and Cyclomolic complegio
calzuleion

Whike bilack: how festing < funceonol bésting is 2 softwere
wseing method that fests woplicntion fancticeality Test cases
are M el spmen hestivna aml regianarens al e sywen
Thize: 13 no wed 0 koo abco? e micsEal stossans of fhe
sl abjecl

Fobtwane esting method can be mplemeantod nto mey
platlemms or opernling svstems, 2z Web hased, mokale
applscations and other plotforms 1 also e B implemeaed
it several level ol tesiing which e the onit desena,
kzgrahem lesdnp seacepbanes iy [1]

8. dasmieed Fosting

Autamatian lestoe i oan extensicn of the sl tesne
muathind wath spesial sollbwan: e=tme (1] The automaioe
P Brme Teslong oath hotle oo o mssventaomeal all Frann the
soliwene fesler. Az aulnmacian lesting framework 1s 2 laversd
stz which provides o omeckantam lor imlerackizg =
verers T sl commmees ehsenves, e Tramewe b alz
prevides 2 standerdteation lo mxodify, addl and remese seripls
il therr Dongleons: Thes gl can b achieye] by chovsenyg o
automnled software besting frunework. Selecting te nighat
Iramnework may help the bodge. ticse. and olher resoarzes’
mvime 1137 Sems ol the woll-Epeon  [rmmevorks By
reliahilicy 2re Fapresss, Calabash, wn Apoenm.
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Android can fffioly by delined as sollwan: pal oo
mobile  deviee ar  ielides  the  opembeo @Syencm,
middieware, and key opplicetions nelensed by Google.
Andreed covers the entirs application, om e opoaling
syatem 10 the  develnpiment e ppplcation  irsell
Appliction development on this Androdd platfoan wses the
bame v prearanmmmy Iogeaes T Saodaesd appdiceliin
.]r:'.'r:lugﬁr:nl pletfarim 18 apen aoance F11]

£ The Dissnce 1o the Ideal Aternatov

The D.ir-ﬂuu o the Ideal Alsernnive (DA methosl 1% n
parl ol the Mullipts Afnbule Deasica ok (BADR
metbad. The MADRM 15 0 method which Bas been vl o find
the oplizal alemsive from seveml alematives w1 E
oriteria Thece pne sooce fepes of BATM nomely Simple
Additive Wephtno P88 Wei Frofier (W,
Elismmaton sl Ciaice Expreaing HEshy (ELECTRED,
Techoiguy b 10 Prefmenes by Simalanty be el
Salutiom (TOPEIS L and Analyiy Hiesrsin Process G
[12]. The 1A method is an extension of the TOFSIS, i also
delermines o pasitive and negolive i volues of eiach
gftnbiz. The THA depermme e Preadi deal Allenabves
(F1LAD e g Blanhattan digisea:, 0 s minimm (5
el pnaemaumn (L7 | of Hn kg conclusion [4).

T fallonwing ane the main stens of e [EA algorihm [7]
= Determisne the deciamm momx sall assigned

[ ZE
= Censtregl Ute nomnalised decisson matriz [
Eagh wlemsa) ry o ths Enclickam narmalesid
decisinn metriz B cen be cabouleted a5 follomes:
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o Lonsrac the weighied aonalsed desisios
mairiz. This malbx Vs ualilaed by
mulnplymp esch columo of B matns 1B owath
its nemocanted weaght v,

*  Delermine positive and neealive ideal valees of
emch alinbu e
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*  Dwtermme the (PLA wheh has msmman 1,
and moximnm [

Pid = {min( ) meax 0 | {7

*  The distance of an sliernalive s the PLA is
(] [T ETT PR R P TR E
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A wel ol aleomahves com new b rabed aceording =
the mnareesing order of 1.
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The andhers asesl gevernl sinrses T Sha Bleraloe shidy
Taper (1] dimnssal be advantages azd dsadvimlapes o
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example of inzking & test cose in the Calahash Framesvad. The
mathars of duar paper compored Calabash wath b fea
aalessation Framewooka in terma of feotures iz genenal, and the
re=snlt wns thar Colebash hd g higher qualite than the arhe
sl ansnnalm Immnaswichs

Tageer [ 1] explaimad (he ranslntion ol esch e ansamais
framemork in the Tahle [ The paper did nit clemly esplan
tie speaifio ves! framnework sageesbed foruse in lesing. It onhy
cxplaimed toar 2o e the hest less anmomotion Tromeweck, it
nEtaiy |||.".|.'||'b-|'\I caiteria el aa ihe uhil:‘l:. L] |l|t|f|.||:'l
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wmnulator, bl ol can b presshed wth peed G, sl
il hors

Fecmzarch ilIF ] crvated a eideline Gor authors w sty and
izplement the Distrnce tothe [deal Alsemative medhod (DA
5 Lhe ausher of dar research smpdaented s seethod along
wath the 54 meshod te dele
vtk rasilam, ansd geneheckal Tt the THA methisd o  belier
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A ddenigy The Appivcetion

[l appdication that 5 used in this resenrch iz the Wesdu
Application  whick 15 an Andndd-hased  applicotion
develimend By 1 Misaniem Heta Sk he  'ieais
epplication is p edseetional apg thal peovides o Featine oo
legm onding. 10 has o simpls inkerfacs aad b5 gpay
nnderstand by the user. In this research. the authoes clhase
lhmew features m the Weedn application, namely the login
Pomniire, comalact s Pz e, amd the e |r|'\-f||: fesaiie whach
will ke tested in o functicnal sesl. The authors ohose these
threp feztures becimse thew are commuen Seaceres in evers
Aol applszrm

£ flesign Tend Cases

In desaming the tecr sases foe eech featire, e antdarm
dividea e into Pwa fomms, positiee esbeasgs and negalive
leel gacesn, Fioyg Ooe gppheatem, hees oe 100 e essss wlch
rre (legin sucoess ned login failed) for che Sopin fenture,
[oomlagl us sepss, colsel us emply, ool us =sabiegl
smpEy il ss s anpae ) e the conkact ps featnes,




and Geait prolile sweeess, el proble oscmams emply. wli)
predite feleplione citpts odit profile coptyd for e edit

poofite fenure.
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In thas stage, the authess perlarmed Bncliceal tosls
el e antamannn Fameaark op accardonse with dhe
peovisioas nod rales of each froffivork. The follawing ame
ithe slwps of vach lmimework = Frgmrs 2, Frgure 3, and
Figune 4.
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Lapsamn s Feswrds Uhe siithers delinel he paasesiens ancd
sub-paramvivne bascl om the erslors siodics wrilien by [5]
rol 157 The mmlomnked ksling progmiss paramukor has o
weight of 0.6, wheeeas the el wsability porameter hos 2
wiight nf 0, The fallowing figure describes the parmmetens
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o the Mdead Alersacdyve (DA methed s prochics o moees valid
final vabee o cseasure the puformance from each fem
matcazpdion frenewark. The reszliis shewn in Toble 3.
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