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NEPIAHWH

T6o0 10 dIAdIKTUO GO0 KAl N XProN Twv TTPOCWTTIKWY UTTOAOYIOTWYV Eival
ONUEPA IOXUPA MECQA VIO TNV IKAVOTTOINON TWV AVAYKWY TWV XPNOTWV TOOO OTN
TTPOOoRacn TTANPOPOPIWYV KAl UTTNPECIWY PECW Tou AIadIKTUOU OCO0 Kal 0Tn XPron
TTpoypaupdTwy otoug H/Y avtioToixa. Kai aTig U0 TTEPITITWOEIG 0 EAEYXOG TWV
TTPOYPOAUUATWY KAl EQAPPOYWV TTPIV TNV dIABECN TOUG TTPOG XPrON TTAPOUCIACE!
TTOAUTTAOKOTNTA AOYW TNG DUVANIKNG TTOU ETTIPEPOUV Ol OUYXPOVEG EQAPUOYEG. 2€
QUTHA TNV TITUXIAKI EPYO0ia TTAPOUCIACOUNE Yid CUCTNUATIKY) QvaoKOTTNON TNG
BiBAIoypagiag avaAuovTtag pia ogipd apBpwv 1Tou dnpoaoieudnkav atmd 1o 2000 kal
voTepa. EoTidoupe o€ dUO TOUEIG EAEYXOU e@apuoywV: diadikTuo (web) kar H/Y
(desktop). AKoOAOUBWVTAG £Va CUYKEKPIPEVO TTPWTOKOAAO ETTIAOYIG, £CAyOUUE £va
OUYKEKPIPNEVO OUVOAO £YYPAPWYV TTOU XPNOIUOTTOIEITAI WG BACN YA va
QATTAVTACOUNE OE TEOOEPA EPEUVNTIKA EPWTAMATA.

Ta atroteAéopara TNG £PEUVAG PHAG EPUNVEUOUV TIG TACEIG OXETIKA UE TA
TTAPATTAVW EPWTHAHATA. 2TO TTPWTO EPWTNHA JIATTIOTWVETAI OTI HOAIG 48 aTrd Ta
125 €yypaga (38%) Trapouacialav KATToIa EpYAAEia yia EAeyX0 eQapuoywy. Kai
OTOUG OUO TOMEIG UTTAPXOUV PEAETEG TTOU EOTIACOUV OE TEXVIKEG AVTIOTPOPNG
KWOIKA O€ KATTOIO HOVTEAO TTOU VA TTPOCEYYICEl TOV apXIKO oXedIOoU0 (33%) yia
TNV avayvwpIion Kal Tagivounon c@aAPATwy. 210 OEUTEPO EPWTNHA, TTEPIOCCOTEPO
QVOBITTAWVETAI i EUPUTEPN YKAUA ECEIDIKEUPEVWV TEXVIKWYV EAEYXOU O€
epapuoyég HIY (Aeimroupyiwy, diETTa®wy, avioxnig, ardédoong) mapd o€
OIadIKTUOKEG EQAPUOYEG. ZTO TPITO EPWTNHA DIOTTIOTWVETAI OTI EPTTEIPIKEG UEANETEG
£€XOouv TTpayhaToTToINGEl Kal 0TOUG OUO TOUEIG WOTOOO YIa dIAPOPETIKOUG OKOTTOUG.
O1Twg Kal 0To TETAPTO EPEUVNTIKO £PWTNUA dIATTIOTWVETAI OTI AiyEG €ival QUTEG Ol
£PEUVEG TTOU €CTIACOUV OTNV TTEPIYPAPH TWV TEXVOAOYIKWYV EEEAIEEWV OXETIKA UE
ToV éAgyx0 AoyiopikoU. Maparnpeital €miong onuavTikg atrokAion JETagU Twv
OTOXWV OTOUG BUO TOMEIG (TTX EpYOAEia, DIOBIKOATIES KAl JEANOVTIKEG TEXVOAOYIKEG
TIPOKAACEIG OTIC Web epapuoyEG EvavTl dnUIoUPYIa TTEPITITWOEWV EAEYXOU OTIG
desktop epappoyEg).

AlaTTIOTWVETAI ETTIONG OTI 01 OOKIPES OTO BIABIKTUO KUPIAPXOUV OTNV £PEUVA OF
avTiBeon pe TIG OOKIPEG O€ epappoyEg yia HIY. Ta atmoTeAéopara TTapEXOUV ETTiIONG
XPAOIUa HaBApaTa yia Ta SIAQOPETIKA HOVTEAQ OTNn TTPAYPATOTTOINON OOKIPWY O€
TTPOYPAUUATA AOYICMIKOU, TO HOVTEAQ OCQAAPATWY ) TAEIVOUNONG OQAAUATWY YIa
EQAPPOYEG OTO DIAdIKTUO. [apéXOuV ETTIONG CUPTTEPACHUATA OXETIKA HE TA
epYaAgia TTpayuaToTToinONG OOKIPWY O€ EQAPPOYEG OTO BIAdIKTUO KaBWG Kal
epyaAeia dokipwy yia epappoyég H/Y. AvtAouvTtal eTiong Xprioiya gabniuarta yia
TIG duVaTOTNTEG TOUG, TIG BIadIKaaies Kal uEBOBOAOYIES yIa TNV EKTEAEON
EQPAPHUOYWYV, UETPNOEIG TTOU XPNOIUOTTOIOUVTAI VIO TNV agIoAdynon Tou KOOTOUG Kal
TWV XPOVIKWV TTEPIOPICHUWY KAl 0TOUG dUO TUTTOUG DOKIPWY, 0TAV €EENIEN TNG
TEXVOAOYIOG Kal OTIG HEANOVTIKEG TAOEIG KAl OTOUG OUO TUTTOUG,.
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ABSTRACT

Both the web and the desktop are powerful channels nowadays to satisfy user
needs over the Internet and the office/home work respectively. In both areas
complexity occurs due to the complexity and dynamism modern applications
enforce. In this systematic literature review work we present a range of papers
published since 2000 in both fields of testing. Based on our selection protocol a
specific set of papers are extracted seeking to provide answer to four research
questions.

The results of our research interpret the trends in the above questions. The first
question found that only 48 of the 125 documents (38%) had any testing tools. In
both areas there are studies focusing on reverse engineering techniques (from
code or script to a model) that reverses approximately to the original design (33%)
for error identification and classification. In the second question, there is a wider
range of specialized testing techniques in desktop (functions, interfaces, durability,
and performance) rather than in web applications. The third question states that
empirical studies have been carried out in both areas however for different
purposes. As in the fourth research question, there are few studies focusing on
describing state-of-the-art technology related to software testing. There is also a
significant discrepancy between objectives in the two areas (e.g. tools, processes
and future technological challenges in web applications versus creating test cases
in desktop applications).

Interestingly we conclude that web testing dominates research in contrast to
desktop testing. Results also provide useful lessons for the types of test models,
the fault models/bug taxonomy for the web applications, test tools for web
application testing as well as test tools for desktop application testing and their
capabilities, procedures and methodologies for performing desktop applications,
metrics used for evaluating cost and time constraints in both types of testing, state
of the art and future trends in both types.
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EIZAMQrH

O éAeyxog Aoyiopikou eival pia diadikacia TTou €xel oXedIOOTEI yia Tov
TTPOCdIOPICPO TNG TTOIOTATAG, TNG aTTOdO0NG KAl TNG ALIOTTIOTIAG PIOG EQAPUOYNS A
€VOG OUOTANOTOG AOYIOUIKOU TTPIV XPNOIKOTTOINBEI atrd TOug TEAIKOUG XPHOTEG.

2AMEPQ, N TexXVoAoyia TNG TTANPOQOPIKNAG €ival QUTA TToU €XEl avaTTTUXOEi
TTEPICTOTEPO ATTO OTroIadnTTOTE AAAN €mIOTAMUN. O1 XPriOTEG £XOUV ATTOKTACEI OAO
KAl TTEPICOOTEPO EUTTEIPIO OTNV EQPAPPOYA TNG TEXVOAOYIAG wWOTE va avalnTouv
OUVEXWG AOYIOUIKG uwnAdTEPNG TTOIOTNTAG. ETTiONG €X0OUV TNV €MTTEIpia Kal TNV
yvwon va aglohoyjoouv Ta dIaBECIua TTPOYPAUMOTA AOYIOMIKOU ME BAon TIG
QavAYKeG TOuG. lMNa TTapadelyud, n QUTOPOTOTTOINON TOU €AEYXOU QTTOTEAEI peiova
OTOXO YIO TIG ETAIPEIEG TTOU OKOAOUBOUV POVTEAQ PE OTEVOUG KUKAOUG avATITUENG
Aoyiopikou. Autd cupPaivel emmeidn cival duvatd va BeATIWBEI n TTOIGTNTA TOU
AOYIOMIKOU TTOU avaTITUOOOUV PE BUVAUIKO TPOTTO.

IMoAAoi epeuvnNTEC OTO XWPO TNG TEXVOAOYIag AoyiouIKoU e0TIAlouv OTn BEATIWON
TWV OIAdIKACIWY EAEYXOU TWV EQOPUOYWYV TIOU XPNOIMOTTOIOUVTAl EITE OTOUG
TIPOOWTTIKOUG UTTOAOYIOTEG I 0TO DIAdiKTUO (dNAQdK gival TTPOCRACIYEG HEOW EVOG
browser). Na Tapddeiyua, €va epeuvnTIKO €pWTNPA TTOU TiBETAI €ival av ol
OIAdIKTUOKEG EQPAPUOYEG TTAPOUCIACoUV TTEPIOOOTEPA, AIyOTEPQ, N €gicou Ta idIa
oQAAPOTa OTO ETTITTEDO TTApPOUCiaong, ETTIXEIPNOCIOKAG AOYIKAG KAl OTO ETTITTEd0
dedopEvwy atrd OTI o1 TTAapadOCIAKES EQAPHOYEG.

2710 TTapaTTAvw AauBAavetal uttown OTI KAl o1 OIAdIKTUAKES EQAPUOYEG XEIpiCovTal
AoV guaioBnTa dedouéva OTTWG Kal o1 TTapadoaIakEG EQapPoyEC aToug H/Y kal
TTOAoOI  avBpwTrol  oTnpidovial 0¢ AUTEG YIO va  UTTOOTNPICOUV  BIAQPOPES
KAaBNUEePIVEG dPAOTNPIOTNTEG. Z€ KABE TTEPITITWON TA OTTOIA CQAAPATA EVOEXETAI VA
€XOUV OOBAPEG KAl EUPEIEG OUVETTEIEG. Z€ AVTIBEDN YE TIG TTEPICCOTEPES EQAPUOYEG
H/Y (desktop), TTOAEG web epappoyEg ypagovtal o€ scripting YAwooeg, OTTwG N
PHP. Ta duvapikd xapakTnpioTIKA TTou ouviRBwg utrooTnpifovtal atmmd auTtég TIG
YAWOOEG avaoTEAAOUV ONUAVTIKA Tn OTATIKA avaAuon Kai n uttdpxouoa OTATIKNA
avaAuon autwv TwV YAWOOWV JTTOPEI va dATTOTUXEl va TTaPAyEl onuUavTIKA
aTTOTEAEOUATA.

Kai evw oTIg desktop e@apuoyEG epappoleTal Eva TTAQICIO eAEyXwV Baciopévo
oTn OUPPBOAIKA eKTEAEON YIa TNV €Upecn OPAAUATWY, TN KAAUWn 600 TO duvaTtdv
TTEPICCOTEPO PEPOUG TOU KWOAIKA (TTX Ypaupévo o€ yAwooa C, Java Kok) fj akOun
KAl TNV QUTOPATOTTOINKEVN dNUIOUPYIQ TTEPITITWOEWY €AEYOU, OTN TTEPITITWON TWV
web epappoywv ol scripting yAwooeg, 6TTwg n PHP, mpowBouv éva Ttpd1To
TTPOYPOAUUATIONOU VIO TRV AVATITUEN EQAPPOYWYV I0TOU TTOU BiVEl EHQAc OTIG TINEG
TWV OCUUPBOAOCEIPWY, TA AVTIKEIMEVA KOl TOUG TTIVOKEG.
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AuTA n TITUXIOKN €pyacia Ba aoxoAnBei pye Tov EAeyxo AOYIOMIKO TOOO O¢€
EQPAPMOYEG TTOU XPNOIYOTTOIOUVTAl O€ TTPOCWTTIKOUG H/Y 600 Kal epapuoyEg TTou
gival TpooBdoipeg o1o d1adiKTUO. @ 0OXO0ANBEI £TTIONG PE TOV TPOTTO YE TOV OTTOIO
0 £AEYXOG PTTOPEI VA YiVEI TTIO ATTOTEAECHATIKOG, YPYOPOG Kal ATTOOOTIKOG.

To kepaAaio 1 TTapouciddel pia cuvToun avaokotnon TnG BIBAIoypagiag kai
EPEUVNTIKAG dPACTNPIOTNTAG OE BUO TOUEIG EAEYXOU: EQAPUOYEG OTO OladIKTUO, Kal
epapuoyEg yia HY. To kepdahaio 2 emmixelpei Babutepn avaAuon TTapouoidlovTag
Mia ouoTnuaTiki uéBodo e¢ETaoncg NG PIBAIoypaiag: yiveral cuAAoyr] Kai
TA&IVOUNON OXETIKWYV ETTIOTNUOVIKWY APOPWY CUPPWVA UE CUYKEKPIPNEVO
TTPWTOKOAAO avaoKAOTINONG, EPEUVNTIKWY EPWTHCEWY, KPITNPIWV avalrntnong Kai
ETMAOYNG TWV TEAIKWV OTTOTEAECUATWY. TO KEQAAQIO 3 OAOKANPWVEI TNV TITUXIAKN
epyaaoia.
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KE®AAAIO 1
BIBAIOTPA®IKH ANAZKOINMHZH

EIZArQrH
H BiBAIOypa@IKAy avaoKOTINGN EPEUVNTIKWY OPACTNPIOTATWY TTOU OXETICOVTAI ME
TO TTAQIOI0 TNG EpyaTiag EEDITTAWVETAI O€ TPEIG KATNYOPIEG:

1. OeuTePOPAOUIEG HEAETEG OTOV TOUEQ TOU EAEYXOU AOYIOHIKOU

2. Ynolokd aTToBETNPIA UE ETTIOTNUOVIKEG EPYATIEC OXETIKA E TOV EAEYXO
AOYIOUIKOU 1) YEVIKOTEPQ TN TEXVOAOYIQ AOYIOUIKOU Kal

3. OeuTePOPRABUIEG HEAETEG TTOU EOTIALOUV OTOV EAEYXO EQAPHOYWYV OTO
d1adikTuo kai Toug H/Y.

1.1 AEYTEPEYOYZEZ MEAETEZ 2E AOKIMEZ AOTIZMIKOY H/Y

AvakTthoapue 18 deutepoPabuieg peAéteg ( (Garousi V. et al, 2013); (Ferreira de
Souza E. et al, 2015); (Garousi V et al, 2015); (Banerjee I. et al, 2013); (Neto et al,
2011); (Palacios M. et al, 2011); (Garousi V. and Mantyla V., 2016); (Per Lauvas jr
and Andrea Arcuri, 2017); (Afzal W. et al, 2009); (André Takeshi et al, 2010); (Lee
J. et al, 2012); (Prabhakar N. et al, 2018); (Jia Y. and Harman M., 2003); (Mesbah
A. and Prasad M., 2011); (Bozkurt M. et al, 2010); (Memon A.M., Nguyen B.N.,
2010); (Jamil M. et al, 2016); (Garousi V. and Mantyla V., 2016)) o€ di1Gdpopoug
TOMEIG OOKINWY AoyIopIKOU (ME Eupacn oTIg epapuoyég HIY).

AuTEG o1 peAETeg TTapouoiddovTal otov [livaka 1 o€ ocuvduaoud HE ToV
avTioTolxo Topéa Tng e€eidikeuong Toug. Eival cagéc 611 To TTapadociakd Tedio Twv
EPEUVWYV, TNG avaokoTTnong PBIBAIoypagiag kal NG Tagivounong €xXel CETTEPAOTEN
atrd TNV auéavopevn CATNON yia CUCTNMATIKA XapTtoypaenon (6 PEAETEG) Kal Tn
ouoTnPaTikh BIBAIOYPA®IKA avaoKkOTTNoN (4 JEAETEG).

To epeuvnTikd €pyo Tou V. Garousi KuplapXei TOUAGXIOTOV O€ TPEIG TUTTOUG
oeutepodaBuiac ueAétng (SM, SLR, Literature Review). Q¢ ek TouTou, TO BAB0OC TNG
EPYACiag TOU TTApEixXe pIa TTOAUTIMN ava@opd KAl O€ auTr TV TITUXIOKK Epyacia
TTOU ETTIONG €0TIACEI OTNV TTPAYUATOTIOINCN HidG CUCTNUATIKAG AVaoKOTTNONG
TUTTOU SLR. Mpdyuat pia onuavtikh Tagivounon eyypa@wy Kal EPTTEIPIKWV
MEAETWV EVTOTTIOTAKAV OTO £PYO TOU KAl PG ETTETPEWYE VA AVAOAUCOUE TIG
TTEPAITEPW TITUXEG TOU EAEYXOU TOOO OTIG eQapuoyés HIY 6oo kal oTIg web

EQPAPUOYEG.

Nivakag 1 " AsutepoPabpuieg peAéteg otov €Aey)X0 AOYLOMLKOU "
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Totrog Meproxn Ap1Bpoég .
. . . Eto ,
deutepofaOuia | deutepofaBuIag TTPWTOYEVW Avag@opd
G MEAETNG MEAETNG V HEAETWV 5
Web (Garousi V. et al,
application testing & 2013 2013)
mznnoameer?iit 40 2015 | (Ferreira de Souza
anage E. et al, 2015)
initiatives
Garousi V et al
SM ineeri ( :
Code engineering 125 2015 2015)
Graphical User (Banerijee . et al,
Interface (GUI) testing 136 2013 2013)
Product lines testing 45 2011 | (Netoetal, 2011)
Serwce OrlenteFi 33 2011 (Palacios M. et al,
Architecture Testing 2011)
literature reweYVS in 29 2016 (Garousi V. and
software testing Mantyla V., 2016)
. (Per Lauvas jr and
TTf;‘Ij: 'gjﬁig’:gr: 32 2017 |  Andrea Arcuri,
SLR 9 2017)
Search-based (Afzal W. et al,
non-functional testing 35 2009 2009)
Formal test'lng of web 37 2010 (André Takeshi et
services al, 2010)
software testing 32 2012 | (Lee J. et al, 2012)
practices
Meta-heuristic
Techniques in 28 2018 (Prabhazlairgl)\l. etal,
Software Testing
Survey/analysis . . (Jia Y. and Harman
Mutation testing 264 2011 M. 2011)
Service Oriented 64 2011 (Mesbah A. and
Architectures Testing Prasad M., 2011)
. . (Bozkurt M. et al,
Testing web services 86 2010 2010)
(Memon A.M.,
Taxonomy M°det'ebs":‘;ed Gul 33 2010 |  Nguyen B.N,,
g 2010)
Softwarg testing o8 2016 (Jamil M. et al,
. . techniques 2016)
Literature review . .
Software testing 78 2016 (Garousi V. and
automation Mantyla V., 2016)
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1.2 AEYTEPEYOYZEZ MEAETEZ 2E AOKIMEZ E®APMOIQN AIAAIKTYOY

AuTEG 01 peAETEG (Mivakag 2) cuvowilouv TPEIG KUPIOUG TUTTOUG DEUTEPOYEVOUG
MEAETNG (OUOTNUATIKY XapTOoypA®non, CUCTNUATIKI avaokoTnon BiBAloypagiag
Kal ueAETeG). O1 (Garousi V. et al, 2013) emdIWKOUV va TTAPOUCIACOUV HIA YEVIKI)
EIKOVA TWV TACEWV KAl TWV EUTTEIPIKWYV ATTOOEICEWV OTIG DOKIUEG Web EQapUOYWV.
O (Alal fi M.H., Cordy, J.R., Dean, T.R., 2009) €TTIKEVTPWVOVTQI OTIG TEXVIKEG
MOVTEAOTTOINONG VIO VO KATAYPAWOUV BIAQPOPETIKEG CUNTTEPIPOPES OTO CUCTNHA,
vVa UTTo0TNPIgoUV TNV €TTaAfBeuon Kail T dokiun Hiag d1adIKkTUaKAS e@apuoyns. H
ouoTnpaTtikh BIBAIoypa@ikh avackdtnon Tou (Sabaren L.N et al, 2017) avaAuel
TNV EPEUVNTIKA TTPOCTTABEIA OXETIKA PE T EPYOAEIQ KO TIG TEXVIKEG EAEYXOU O€
Béuara oupBaTéTNTOC.

AuUTH N €peUVNTIKA dPaCTNPIOTNTA OXETICETAI JE TTPAKTIKEG QUTOUATOTTOINONG
doKIJWV AgItoupyikoTnTag Kai dietragng xpnotn. Or (Lucca, G.A.D., Fasolino, A.R.,
2006) B£Touv Ta TTIO KPIOIMA AVOIKTA CNTANOTA O€ EQApPPOYES BIAadIKTUOU E
QVETTTUYMEVN AEITOUPYIKOTATA (TT.X. EVOWMPATWYOUV AEITOUPYIKA XOPAKTNPIOTIKA TNG
TEXVOAoyiag Ajax) kal BonBouv oTn cUAAOYH OXETIKWYV EPYQCIWYV YIO TNV KOTAOKEUN
€vOg TTAQICiOU TAgIVOUNONG TG UAOTTOINONG TTEPITITWOEWY OOKIPWY HE
auTtopaTtotroinuévo Tpotro. O1 (Amalfitano, D., Fasolino, A., Tramontana, P.,
2010b) TTpayuaToTToinCaV £PEUVA TTOU ECTIAOE OTA EPYAAEIA, KAl TIG TEXVIKEG TTOU
UTTOOTNPICOUV TNV EKTEAEDT EAEYXOUV O€ DIADIKTUOKEG EQAPHOYEG.

Me e¢aipeon 10 £pyo Tou (Garousi V. et al, 2013), T0 UTTOAOITTO EPEUVNTIKO £pYO
(SeuTepoyeveic HENETEG) €XEI APKETOUG TTEPIOPICUOUG OOOV aPopd TV
AvVaTTapaywyr, YEVIKEUOT Kal XpNOTIKOTATA. Id1aiTEPa OI HEAETEG (Surveys)
diegnxonoav pe éva poxeipo (adhoc) TPOTTO Kal aTTd TIG OTTOIEG EAEITTE HIA
OUCTNPATIKA TTPOCEYYIon avaokOTnong BiBAIoypagiag. Q¢ ek ToUTou, TA KPITAPIA
ETTIAOYAG DEV TTEPIYPAPOVTAI PNTA VIO VA CUYKPIVOUV TA ATTOTEAECUATA TOUG E
GAAeg TTpooeyyioelg. ETriong, auTég o1 eAETEG Ba ETTpeTTE va TTEPIAAPBAvoUV Eva
€UPUTEPO APIOUO eyYPAPWY VIO VA YiVEl TTEPICOOTEPO KATAVONTO TO TTEDIO Kal N
TTPOOTITIKI] TOUG.

Nivakag 2 " AsutepoPaduieg peAéteg otov €AeyXo epappoywv AOyLoHKoU "

Totrog Meproxn Ap1Ouog .
. . . ETo .
deutepofdaOuia | deutepofaBuIag TTPWTOYEVW Avagopad
G MEAETNG MEAETNG V HEAETWV 5
Web (Garousi V. et al,
application testing 193 2013 2013)
SM \')v";)tf‘j'”?k’;;‘;g‘:ds for (Alalfi M.H., Cordy,
> app 24 2009 | J.R., Dean,T.R,,
verification and 2009)
testing: state of the art
SLR Cross-browser 56 2017 | (Sabaren L.N et al,
Testing 2017)
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Techniques and tools

for rich internet (Lucca, GA.D.,
. 29 2010 | Fasolino, A.R,,
applications 2006)
testing
. (Santa S.,

Web software testing |, 2011 | Travassos G.H.,

techniques 2011)

A survey of web

applications 20 2009 | (Kam. B., Dean,
Survey testing T.R.,, 2009)

Testing web-based (Amalfitano, D.,

applications: the state 57 2010 Fasolino, A.,

of the art and future
trends

Tramontana, P.,
2010b)
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KE®AAAIO 2
2YZTHMATIKH BIBAIOPA®IKH ANAZKOMNHZH

EIZAFQrH

H ouotnuatikn BiBAloypa@ikr) avaokoTtnon (Systematic Literature Review —
SLR) yivetal Bdoel peBOdOU TTOU TTPOTEIVOUNE O€ AuTr) TNV epyacia. H p€Bodog pag
ETTIKEVTPWVETAI O€ OUYKEKPIPMEVOUG OTOXOUG KAl EPEUVNTIKA CNTAMOTA KOl €0TIACE
OTA TTAPAKATW:

€MAOYN TwV KATAAANAWY ApOpwV OXETIKA PE TOUG OTOXOUG HOG
agloAdynon TnG TeAIKAS AioTag dpBpwv Kal YneIiaKwyv atrobeTnpiwv
eCaywyn dedopévwv

ouvBean dedouEVWV

hobn -~

2.1 MPQTOKOAAO ANAZKOINHZHZ

O1 (Kitchenham, B., Charters, S., 2007) trpoTeivouv wg KUPIO KivnTpo yia TN
TTPAYMATOTTOINON Miag cuoTAPATIKAG avaokoTrnong (SLR) Tov TTpocdiopioud Twv
owOoTWV d1adIKACIWY, TEXVOAOYIWV, NEBOGOWYV Kal EpyaAgiwy TTou aXeTiCovTal PE
éva Bépa. AuTO ETTITUYXAVETAI CUYKEVTPWVOVTAS TTANPOQOPIEC aTTO TTOAANATTAEG
TINYEG Kl CUYKPIVOVTAG TIG TIPOTACEIG TOUG KAl T ATTOTEAEOUATA TNG £PEUVAC TOUG.
Ta BAMATA yia TNV €TTiTEUEN Piag BEATIOTNG TTPAKTIKAG yia auTd TO OKOTTO
TepIAauBavouy Ta £¢AG:

*  2Xedl00uO6G TNG uEBGOOU avaoKOTTNONG:

o [1poadiopiopog TG avAykng avaokoTnong

o KabBopioudg Twv PEUVNTIKWYV EPWTACEWV

o AvdarmTuén TTPWTOKOANOU aVOOKOTTNONG

o A&loAdynon Tou TTpwWTOKOAAOU avaoKATTNONG
* AlgEaywyn TnNG eTTaveCETAONG:
MpoadIopIoUOS TOU AVTIKEIMEVOU TNG AVAOKOTTNONG
EmAoyn TTpwToyevwV PHEAETWV
A&loAbynaon TToI6TNTAG MEAETNG
EE6puin kal TTapakoAouBnon dedopévwv
2UvBeon dedopEvwv

O O O O O

A@oU TTpocdIoPIoTEN N avaykn yia TNV avaokOTTnon, avatrTUOo0UE Eva
TTPWTOKOANO PEAETNG Kal KABOPICOUUE TIG EPEUVNTIKES EPWTNOEIG. MeTA T
diadikacia oxedlaopou, n diadikacia kabodnyei TNV 1TIAOYA Twv ApOpwV Kal TRV
dlapdpPwWaon Piag TTpocéyyiong Tagivounong. Auto atroteAei Tn faon yia va
BeATiwBOUV TTEpaITEPW TA KPITAPIA avalrTnong Kal va atravrnBouv o1 aTOXOI Kal Ol
EPEUVNTIKEG EPWTACEIC TNG CUCTNUATIKAG €peuvag. Etriong BonBd o€ éva emduevo
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OTAdIO va avTIoToIXNBoUV Ta ETTIOTNHOVIKA GpBpa OTIG EPEUVNTIKEG EPWTAOEIG Kal
va £¢ayxBouv xproipa dedopéva OXETIKA PUE TA CUCTNUATIKA ATTOTEAECPOTA TNG
QVTIOTOIXNONG TWV EYYPAPWV.

To TTPOTEIVOUEVO TTPWTOKOAAO AVACKOTINONG ATTEIKOVICETAI TTOPAKATW
(ZXnua 1).

=

CiteSeerX . Springer

ACM
Digital
Library

IEEE
Explore

0dgdp Gz|

Science
Direct

EmiAoyn ApBpwv

Synthesis

Ixnua 1. NMPOoTeEVOUEVO TTPWTOKOAAO AVOLOKOTINONG

2.2 EPEYNHTIKEZ EPQTHZEIZ

216X0G TnG TTapouoag epyaciag eival n dieEaywyr Piag ekTeTapévng
ouoTNMATIKAG avaokOTTNong TNG BIBAIOYpa@iag TTPoKEINEVOU va atTavTnBouv Ta
akOAouBa ¢ntruara:

1. Moia gival Ta epyakeia, ol diadikaaoieg Kal ol ueBodoAoyieg eEAEyxou
EQAPUOYWYV OTO BIAdIKTUO TTOU XPNOIKOTTOIOUVTAl OCAUEPQ;
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AuTO Ba BonBroel oTOV EVTOTTIOUO TWV BEATIOTWY TTPOKTIKWY OXETIKA PE TIG
MEBODOAOYIEG KAl TO HOVTEAQ DOKIUWV.

Mola gival Ta epyaAcia, o1 diadikaaieg Kal o1 peBodoAoyieg TTou
XPNOIUOTTOIoUVTaI OHUEPQ OTOV EAeyX0 epapuoywv H/Y;

AuTO Ba BonBriogl oToV EVTOTTIOUO BEATIOTWY TTPAKTIKWY OXETIKA UE TIG
MEBOBOAOYiIES Kal T HOVTEAQ EAEyXOU AOYIOUIKOU.

Mg ENUICPEVES EUTTEIPIKEG MEAETEG XEIPICovTal TO BEUA TOU EAEyXOU — OTO
ETTITTEQO TOU KWOAIKA - 0€ eQapuoyES web kal H/Y avTioToixa;

TNV TTEPITITWON AUTH, EEETACOUUE TIC HETPNOEIG TTOU BonBouv oTnv
e€aywyn OEIKTWY ONUAVTIKWY XAPOKTNPIOTIKWY, CUUTTEPIAQUBAVONEVOU TOU
KOOTOUG Kal TNG atmoTeAeopaTIKOTATAG. EEeTAlOVTAI £TTIONG SIAPOPES TITUXES
OXETIKEG ME TO OXEOIAOHUO AUTWYV TWV PEAETWV KAl TIG TTNYES TWV OTOIXEIWV
TOUG Kal TOV TPOTTO OUYKPIONG METAEU TOUG.

Moia gival N TpExouoa KATAoTAON TNG TEXVOAOYIAG OXETIKA HE TOV EAEYXO
web epappoywv/ioToogAidwy kal epapuoywyv H/Y;

AuTo Ba BonBnoel aTnv avayvwpeion TNG TPEXOUCAS KATAOTAONG TWV
epyaAeiwv ekTéAeong SokIuwy o€ epappoyES diadikTuou kal H/Y (desktop).

2.3 BIBAIOIPA®IKEZ MNMHIez KAl KPITHPIA ANAZHTHZHZ

Bdaoel Twv odnyiwv o€ didgopeg pebodoAoyieg TuTTou SLR yia Tnv egaywyn
TTPWTOYEVWY PEAETWV Kal BIBAIOYPAPIKAG QVAOKOTTNONG OXETIKWYV UE TO BEPa pag,
Ba xpnoIhoTToINCOUNE WNQIOKES BIBAIOBNKEG KABWG KAl ETTIOTNUOVIKA TTEPIODIKA
TTou €ival diaBéaiua oto diadikTuo. O katdAoyog wneiakwyv BiIBAI0BNKwWYv,
NAEKTPOVIKWYV TTEPIOBIKWYV KAl aKAdNKAIKWY unxavwy avadnrnong yia
EMOTNUOVIKA apBpa TrepIAaPBAVEI TO TTAPAKATW:

Information and Software Technology (IST)

Journal of Systems and Software (JSS)

IEEE Transactions on Software Engineering (TSE)

IEEE Software (IEEE SW)

Communications of the ACM (CACM)

ACM Computer Surveys (ACM Sur)

ACM Transactions on Software Engineering Methodologies (TOSEM)
Software Practice and Experience (SPE)

Empirical Software Engineering Journal (EMSE)
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e |ET Software (IET SW)
e Proceedings International Conference on Software Engineering (ICSE)
e Proceedings International Symposium of Software Metrics (Metrics)

e Proceedings International Symposium on Empirical Software Engineering
(ISESE)

Etriong, avrAouvtal apBpa atrd TIG TTAPAKATW UNXAVES avalnTnong:

-_—

. ACM Digital Library (http://portal.acm.org)
IEEEXplore (http://ieeexplore.ieee.org)
CiteseerX Library (http://citeseerx.ist.psu.edu)
ScienceDirect (http://www.sciencedirect.com)

WileylnterScience (http://www3.interscience.wiley.com)

S

SpringerLink (http://www.springerlink.com)

Opol avalnTnong:

lMNa va yeiwooupe Tov KivOUVo EAAEIPNG OXETIKWV PEAETWYV, TTAPOMOIEG PE TIG
TTponyoupeveg HEAETEG SLR, avalnthoape eTTionNg OXETIKEG TTNYES
XPNOIMOTTOIWVTOG AEEEIG-KAEIBIG avalTnoNG:

“Web applications testing tools OR desktop applications testing tools OR web
code testing OR desktop code testing OR web testing platforms OR desktop
testing platforms OR web testing empirical studies OR desktop testing empirical
studies”

EmmAéov, e€etdoapue BIBAIOYPAPIKES ava@opES TTOU PBPEBNKAV OE UEAETEC TTOU
UTTApXOUV dn oTnNV oudda Kabwg Kal TIPOCWTTIKESG IOTOCEANIDES EVEPYWV
gpeUVNTWY OTO Bépa. EEAyovTag Ta OVOUATA TWV EVEPYWV EPEUVNTWYV OTTO TO
apXIKO oUVOAO ApBpwyv Ta XPNOIPOTTOINCAE YiIa avalTnon OTIG TTapPATTAvVW
punxavég avacntnong. OAa Ta apBpa 1Tou PpEdnkav oTig TIPOCOETEG TTNYEG TTOU OEV
NTav aKkOPn 0TV OPAdA TWV ETTIAEYHEVWV £pYwV AANG QAiIVOVTAV OXETIKEG ME TO
QVTIKEIMEVO TTPOOCTEONKAV OTNV APXIKI OMAdA.

2.3.1 APXIKH AIAAIKAZIA AZIOAOIMHzZHZ

Me Ta TTapatravw KpITHpIa (PpAcelg —KAEIDIA) avalTNoNG O CUYKEKPIUEVEG
TTNYEG BPNKaPe 146 PENETEG TTOU BEWPROAUE WG TV APXIKA OECAMEVT TWV
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OXETIKWV EPYACIWYV. Z€ £Va ETTOUEVO BAPA, EQAPPOCANE Eva GUVOAO KPITNPiwV
OUNTTEPIANYNG / OTTOKAEICHOU VIO VA OTTOKAEICOUME N OXETIKEG JEAETEG.

Ta kpithpIa €vTagng / attokAEIoPOU e@apudoTnKav o€ OAn TN €pEuva Pag.
MNa va aug¢oouue TNV agIoTTIOTIa TNG MEAETNG PAG KAl TWV OTTOTEAECUATWY TN,
eQapuOoapE pia dladikaoia ouoTNUATIKNAG BaBuoAdynong otn Aon TTIAOYAG
apBpwv yia avaokOTnon pe Baon pia diadikacia BabuoAdynong. ZUP@wva Pe Ta
QATTOTEAECUATA PTTOPOUCANE VO ATTOPACIOOUNE EITE VO CUPTTEPIAABOUE €iTE va
aTtTokAgiooupe oTToIOdATTOTE ATTO Ta APOpPa yia TNV eTTOEVN £kdoan TNG OEEAUEVNG
TwV dpBpwv pag. Auth n diadikacia XpNOIMOTTOINBNKE ETTIONG YIA VO ATTOQPEUXOEi
OTTOIOONATTOTE TTPOCWTTIKY TTPOKATAANWN WG TTPOG CUYKEKPIPEVN Epyaaia. Av
UTTAPXE OTTOIadATTOTE OUYKpouon Adyw Tng idlag BaBuoAoyiag, auto eTTIAUONKE UE
TTEPAITEPW AVAYVWON TWV CUYKEKPIMEVWY EYYPAPWV.

2.3.2 KPITHPIA ZYMIMNEPIAHWYHZ

Ta kpIThpIa €vTagng TTepIAdUBavav Tpia epwThpaTa:

1. Eival n epeuvnTIKn €pyaoia OXETIKN PE TOV EAEYXO AEITOUPYIKWV
XOPAKTNPIOTIKWY O€ EQAPUOYEG DIAdIKTUOU 1 OXETIKA HE TOV EAEYXO
AEITOUPYIKWV XAPOKTNPIOTIKWY O€ epappoyég HYY;

2. Tepiéxel To ApOPO €va OXETIKA ATTOOEKTO TPOTTO AgIoAOYNONG TNG
TTPOTEIVOUEVNG HEBOBOAOYIOG A HOVTEAOU EAEYXOVU;

3. Tepiéxel To ApOPO pia TTapouciacn TEXVIKWY, EPYOAEIWV 1] HEAETWV
TTEPITITWOEWY / TTEIPANATWV;

2.3.3 KPITHPIA AMNOKAEIZMOY
Ta dedouéva atToKAEIOUOU TTEPIAGUBavay dUO EpWTHUATA:
1. ‘Exel dnuooieubei To ApBpo o€ KATTOI0 £TTIOTANOVIKO TTEPIOBIKS | CUVEDPIO;
2. To apBpo uaTepei 0TV avaAuaon Kal TTapouaiacn EUTTEIPIKWY OEOONEVWV 1
AAAwvV dedopévwy TTou Ba kabioTouoav TNV OTToIA TTPOTEIVOUEVN

pMEBodoAoyia ) povTEAD EAEyXOU KoIva atrodekTo; To GpBpo TTapouaiadlel
MOVO TNV AtTOoWn TWV OUYYPAPEWYV;

2.4EMIAOIH APXIKQN MEAETQN
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XpNOIUOTTOIWVTAG TNV TTAPATTAVW dIAdIKOTIA TTPOCTIABNCAUE VA EKTEAECOUNE
MIa apXIKf agloAdynon ave¢dpTtnTta yia KaBe apbpo. Movo otav éva dedopévo
apOpo avTIOTOIXOUOE OTA KPITHAPIA CUPTTEPIANWNG Kal eV Taiplade e Kavéva aTrd
TA KPITAPIO ATTOKAEIOUOU, CUUTTEPIANPONKE OTNV ETTOUEVN £KOOON TNG DECAUEVAG
apBpwv. AIAQOPETIKA, OV CUMTTEPIARPONKE.

E¢etdoaue kKupiwg £yypaga ue Baon tov TiTAO, TNV TTEPIANWN, TIG AECEIC-KAEIDIA
Kal TIG EVOTNTEG ATTOTEAEOUATWY / CUUTTEPACHATWY. Av OV UTTOPOUCAUE VA
QavTAAOOUE ETTAPKEIC TTANPOQOpPIES aTTd TNV TTEPIANWN, Ba egeTalaue £TTiong To
TTEPIEXOMEVO VIO VA ETTIBERBAILCOUNE EAV TO CUYKEKPIUEVO EPEUVNTIKO ApBPO
KAAUWE TTPAYUATI VA BEPA OXETIKO PE TO QVTIKEIUEVO TNG EPEUVOG MOG.

Metd TnVv apyikr agloAdynon kai Tnv emavegéTaon NG AioTag yia
OUMTTEPIANWN OXETIKWYV APBpwV Kal TNV €€QIPECN TWV PN OXETIKWYV EPYQTIWY, N
ANioTa TWV ETTIAEYPEVWYV TTPWTORABUIWY PEAETWV TTEPIAGUPBAvE TTAEOV 125
ApBpa/peAETEG. ZTO TTAPAPTAMA TWV "AvagopwVv" Kataypd@ouue yia TTAApN AioTa
OAWV TWV TTPWTOYEVWYV PEAETWV. H KaTnyoploTroinon KABe eTTIAEYUEVNG
ETMOTNHOVIKAG dnuoaicuong gival cUPNQWVa PE TO oxAua Tagivounong TTou
TTapoucidletal oto (Garousi V. et al, 2013).

To oxnua 2 avaAugl TO XpovodIAyPAUUA TWV AVOKTWHEVWY dNUOCIEUCEWV.
AuTo Eekivael atrd 1o 2000 £wg 10 2017, aAAG n aug¢non Twv dNPoaIEUTEWVY
TTapouaoidaletal atro 10 2008 £wg 10 2010 Kal JETA TO EVOIAPEPOV YIA TO AVTIKEIUEVO
apxicel va peiwvertal. NMapdAo TTou UTIPEE YIa augnon Tou evOIaPEPOVTOG KABE dUOo
€wg Tpia xpovia (1r.x. 2002 £wg 2005, 2005 £wg 2008, 2008 £¢wg 2010), auTtd dev
ouvéxioe Jetd 1o 2010. H TTEPIOdIKN augnon UTTOPEI va OXETICETAI PE TIG AAAAYEG
OTIG TEXVOAOYIEG Kal TIG TEXVIKEG avATITUENG AoyIouIKoU, BeATIwanN TNG TTOIOTNTOG
TOU AoylopikoU (6oov agopd TIG epapuoyEG diadikTuou kal HYY).
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Ixfiua 2. Opadomnoinon MPWTORAOULWVY HEAETWVY VA £TOG

"Evag dANoG Adyog TTou BIKQIOAOYEI TN YEIWOTN TWV dNUOCIEUCEWY OXETIKEG UE
TOV €AeyXO AOYIONIKOU OTOUG DUO TOMEIG, OXETICETAI PE TNV ETTITEUEN UWNASTEPOU
BaBuou autopatoTroiNUéEVWY AEyXWV. MeTd TO0 2010 n avdtrTugn Aoyiouikou
YIiVETQI TTIO TUTTOTTOINUEVN KAl O EAEYXOG KWAIKA ETTITUYXAVETAI PE TN XPHON EIBIKWV
EPYAAEiWV/TTPOTUTTWY. TO YEYOVOGS aUTO BIEUKOAUVEI TNV QUTOPATOTTOINKEVN OOKIUN
MEOW €1IBIKWYV EPYAAEIWV Kal TTPOTUTTWV.

2.5EZAITQrH AEAOMENQN KAI ZYNOEZH AEAOMENQN

‘ExovTag wg onueio avapopdg Tig 125 TTpwToRABUIEG Kal dEUTEPOPABUIEG
MEAETEG/GPBPa TTPOXWPNOCAKE 0T dnuioupyia Piag eopuag excel yia Tnv
TAgIVOUNON TWV EYYPAPWYV KOl TOV EVTOTTIONO OXETIKWY MEAETWV OUPPWVA PE TA
epeuvnTIKA KPITAPIA. AuTO pag BoriBnoe va TTPOoTEIVOUNE VEOUG TUTTOUG
TagIvouNoewyv o€ KABE pia atTd TIG TPEIG EPEUVNTIKEG EPWTACEIG.

ApXIKA E0TIGOAUE O€ PIO avAAUON KAl avTIOTOIXNON YIa TOUG OKOTTOUG Twv dUO0
TTPWTWYV KPITNPIWV KAl OTN CUVEXEIA EPYACTAKAUE OTN oUVOEON TWV OUO AAAWV
Kpitnpiwv. O Baoikdg oTOX0G TNG diECaywyng Jiag diadikaoiag ouvleong
OedouEVWY gival N agIOAOYNON TWV TTPOCBIOPICUEVWV PEAETWV YIA TOV EVTOTTIONO
ETEPOYEVEIAG I N avalTNoNn CNUEIWY oUVOEONG JE TNV EPUNVEIQ KOIVWV TITUXWV.
OAa 1a mapatrdvw utropouv va Baacifovral o€ yia Bepatikr) avdAuon kal ouveeTn
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aprynon. Edv n etepoyéveia TTou gixe TapatnenBei nTav o€ uypnAoTtepo Babud,
iowg va £TTPETTE Va UI0BTNBOUV Kal OTATIOTIKEG HEBODOI EVOWUATWONG, OAAA gival
AlyéTEPO OTTAVIEG OTN TEXVOAOYIQ AOYIOUIKOU.

TNV TTPOCEYYIOH MOG ETTIKEVTPWONKape atn uéBodo TnNG BepaTikig ouvOeong, n
OTToia ETTIOIWKEI VO KATAVONTEI KAl VO OUYKEVTPWOEI TIG EVVOIEG TTOANQTTAWV
MEAETWV. To Bepatikd oTadio avaAuong repieAdBave: e€aywyn 0edouévwy,
KWOIKOTTOINON OEQONEVWY, HETAPPAON KWOAIKOTTOINUEVWY DEQONEVWY O€ BEuaTa,
onuioupyia povTéAwV pe Baon B€uata uwnAdTEPNG TAENG, EKTIUNON TWV
QATTOTEAEOUATWY TNG OUVOEONG.

2.6 ANIOTEAEZMATA

2.€ QUTA TNV €vOTNTA TTAPOUCIACOUNE TA ATTOTEAECUATA TNG CUCTNPATIKAG
BiBAIoypa®IKAG avaoKOTTNONG.

1. Moia gival Ta epyaleia, ol diadikaoieg Kal o1 ueBodoAoyieg SOKINWY O€
EQPAPHOYEG OIOBIKTUOU TTOU XPNOIUOTIOIOUVTAIl CHUEPQ;

1.1Moia epyaleia £xouv TTPOTABEI KaI TTOIES €ival oI dSuvaTOTNTES TOUG;

48 ato 1a 125 éyypaga (38%) TTapeixav uTTooTAPIEN EPYAAEIWY yia TOV
EAeyxo epappoywyv oTo d1adikTuo. AuTo £0£0€ TO EVOIOQEPOV UAG VIO TA EPYAAEia
TToU ATaV dIaBéoipa oTo AladikTuo yia va diepeuvnBouv ol duvaTtdTNTES Toug (dNA.
Molo pépog NG dladIkaoiag dOKIUAG UTTOOTNPICOUV, TTOIEG TEXVOAOYIEG AVATITUENG
BIadIKTUOKWY £Qapuoywy uttooTnpifouv). QoT1déoo, atmd autd Ta 48 éyypaga Hovo
5 Tapéxouv akopa ta epyaAcia Toug diabéoipa yia Afywn. Auth n AioTa
QTTEIKOVICETAI OTOV TTAPAKATW TTIVAKA.

Mivakag 3. KataAoyog twv epyaleiwv Sokipwv epappoywv web mou givar Stabfopa yia Aqdn

Mépog (epyacia) Web
EpyaAgio | Avagopd TnG d1adikaoiag | ZUvOeoHOG .
h TEXVOAOYiEG
eAéyyou
TestFabrik | Dallmeier et | Reverse https://testfabrik.c | HTML,
al. (2013) engineering om/ JavaScript,
Model-based CSS
testing
Cross-browser
compatibility
testing
Web Tools | Marchetto Reverse http://selab.fbk.eu | Ajax, DOM,
Suite and Tonella engineering /marchetto/ JSP, Servlet
(2010)
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EXACT Mirshokraie Regression http://wpage.unin | Javascript,
and testing a.it/ptramont/dow | DOM
Mesbah nloads.htm
(2012)
Amalfitano et
al.
(2010a)

Crawljax Roest et al. | Regression http://crawljax.co | Ajax, DOM
(2010) testing m/

Mutandis Mirshokraie Mutation testing www.github.com/ | Javascript,
et al. saltlab/mutandis | DOM
(2013)

1.2To1o1 TOTTOI D10dIKACIWY / JEBOBOAOYIWY BOKIPHWY £XOUV TTPOTAOEI;

‘Evag onuavTiKOg apiBuog HEAETWYV (33%) ETTIKEVTPWVETAI OE TEXVIKEG
avTIOTPOPNG KWAIKA (reverse engineering). AUTEG 01 TEXVIKEG QVTIOTPEPOUV TOV
KWOIKa O€ €va MOVTENO TTOU BoNBA 0T CUVEXEIA VO CUUTTEPAVEI AV O KWOIKOG
QVTIOTOIXEI OTOV APXIKO OXEDIATNO, 1] AAAIWG O€ pia por METAEU TwV OeAiIdwWYV diag
epapuoyng web. Etriong, utropei va avaoTpa@ouv o€ JOVTEAA porG OEDOUEVWV VIO
va BonBAoouyv oTnv ETMKUPWON TNG ElI0aywWYNAGS Kal E600U BeSOPEVWV PETAEU TWV
oeAidwv. Evw 110 TTpoNyUEVEG TTPOOEYYIOEIG E0TIALOUV OTO JOVTEAO AVTIKEINEVOU
eyypagou (DOM), 1o otroio €MITPETTEI TN DOKIUA TWV dIAPOPWY QVTIKEIMEVWV TTOU
ouvBEéTouv pia duvapikr) oglida (11.X. xml, javascript, xhtml, html).

AANEG TEXVIKEG Edwaoav EU@acn oTnv avaTTuén d1adIkaolwy yia TV avayvwpion
OQOANATWY. AUTG aKOAOUBOUV ETTIONG HIA TEXVIKN AVTIOTPOYPNG KWOIKA yIa TV
KATOOKEUN MOVTEAWV O@AAUATWY A TAEIVOUNONG OPAANATWY OTTWGS
TTOPOUCIAoVTal TTAPAKATW:

Nivakag 4. Movtélo odpdaApartog / tafivopunon opaApdtwy - EPELVNTIKA Epyacia

Movrs)\’o | Ta§ivéopnon Avagopd

OPAAUATWYV

CSS Dobolyi and Weimer(2010)

Code Dobolyi and Weimer(2010)

Disclosure

Scripting Elbaum et al. (2005) and Jensen and Moller
(2011)

DOM Mesbahetal (2012), Mirshokraie and
Mesbah(2012) and Marchettoetal (2008)

Cross-browser incompatibility Marchettoetal (2007) and Mesbahetal
(2012)

Plugin Marchettoetal (2007)

Cookie manipulation Marchettoetal (2007)

Syntactic, Ozkinaci and Betin Can (2011), Artzi et al.
(2008) and Artzi and Pistoia (2010)
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Programming language

Multi tier architectural Luoetal (2009)

Appearance Sprenkleetal (2007), Luoetal (2009), Dobolyi

(GULI, layout, etc.) and Weimer (2010), Peng and Lu (2011)
and Choudharyetal (2010)

Database, persistence Sprenkle et al. (2007), Marchetto et al.

(2007), Elbaum et al. (2005), Dobolyi and
Weimer (2010) and Peng and Lu (2011)

Form construction Marchettoetal (2008), Sprenkle et al. (2007)
and Elbaumetal (2005)

Session Marchetto et al. (2008), Marchetto et al.
(2007) and Dobolyi and Weimer (2010)

Asynchronous Marchettoetal (2008) and Pattabiraman and

Communication Zorn (2010)

Navigation Marchetto et al. (2008a), Praphamontripong

and Offutt (2010), Sprenkle et al. (2005),
Luo et al. (2009), Ettema and Bunch (2010),
Kallepalli and Tian (2001), Dobolyi and
Weimer (2010) and Peng and Lu (2011)

Portability Marchettoetal (2008)

Functionality Marchetto et al. (2008a), Sprenkleetal
(2007),Dobolyi and Weimer (2010) and
Choudhary et al (2010)

Internationalization Marchetto et al (2008a) and Dobolyi and
Weimer(2010)

Authentication, permission Marchetto et al (2008a), Luo et al (2009),
Kallepalli and Tian (2001) and Dobolyi and
Weimer (2010)

2. TMoia gival Ta epyalcia, o1 diadikaaieg Kail ol peBodoAoyieg TTou
XPNOIUOTTOIoUVTAI OHUEPA OTOV EAeyX0 epapuoywv H/Y;

2.1Tloia epyaleia £xouv TTPOTABEI KAl TTOIEG €ival O dUVATOTNTEG TOUG;

To TET (Test Environment Toolkit) TrapéxeTal wg TTPoidV YPAPPAS EVTIOAWY
avoixTou KwIKA, TO OTT0i0 gV UTTOOTNPICETAI KAI TO OTTOIO IKAVOTTOIE TIG
TPEXOUOEG KOl AVOUEVOUEVEG HEAAOVTIKEG AVAYKESG OOKIPWY TNG KOIVOTNTAG
avaTITUENG epyaleiwv eAéyxou.

To TETware eival n uttootnpi{ouevn ékdoon Tou Test Environment Toolkit, TO
OTTOIO ETTITPETTEI OTOUG TTPOYPAUMATIOTEG VA KAVOUV TN DIAXEIPION TWV EAEYXWV,
TOV OPIOHO Piag akoAouBiag SOKIPWY, TNV ava@opd TOU ATTOTEAECUATOG Jiag
QOKIMNG O€ JIa TUTTOTTOINKEVN MOP®H. AUTO UTTOPEI VO EQAPUOCTEI TOOO OTA
Aeiroupyika cuoTtripara UNIX 6oo kai ota Microsoft Windows, diac@ali(ovtag Tn
QUVATOTNTA PETAPOPAS TWV OOKIUACTIKWY TTEPITITWOEWV.

AutopatoTtroinuévo Aokiun kai Retest (ATRT): o diaxeipioTig eAéyxou gival Eva
QUTOMATOTTOINUEVO EPYAAEIO EAEYXOU AOYIOUIKOU TTOU OXEDIACTNKE VIO VO
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UTTOOTNPIEEI TN OOKIMN ETEPOYEVWV, TTOAUTTAOKWY CUCTNUATWY. KAAUTTITEI OAOKANPO
TOV KUKAO OOKIJWY TOU AOYIOHIKOU KaI UTTOOTNPICEl TNV TTARPN KAAUWN Twv
OOKINWYV, CUUTTEPIAANBAVOUEVWV:

* 'EAeyxocg Acitoupyiwv (functional testing)

+ 'EAeyxog mTaAivopounaong (regressional testing)
« Aokiun dierapwy (interface testing)

*  'EAeyxog ouyxpoviopou (concurrency testing)
» 'EAeyxog avtoxng (stress testing)

+  'EAeyxog amédoong (performance testing)

To RTH (Requirements and Testing Hub) cival éva epyalAegio diaxeipiong
OOKIJWYV avolxTou KwdIKa, To o1Toio d1aB£Tel eTTiong duvaTtoTnTeS dlaxeipiong
QTTAITAOEWV KAl TTApaKOAOUBNONG CPAAUATWY.

To Ranorex Studio TTapéxel 0TOUG INXAVIKOUG EAEYXOU €va OAOKANPWHEVO
oUVOoAO gpyaAciwv yia SOKIPES aTTO AKPOo o€ AKPO yia e@apuoyég HY, diadikTuou
Kal TNV KIvNTH TNAEQwVia. EAEyXel EQapUoyES aTTO TNV OTITIKA YWwVia Tou XprRoTn,
XPNOIUOTTOIWVTAG TUTTIKEG YAWOOEG KAl KOIVEG TEXVIKEG TTPOYPAMUATIONOU. Agv
ATTAITE ATTO TOUG TTPOYPAPMATIOTEG VA yVwpiouv pia scripting yAwooa. To idlo 1o
epyaAcio gival ypauuévo oe kwdika C # 1 VB.net. Q¢ ek TouToU, TTAPEXEN TN
duvaToéTNTa va KAVEI QUTOUATOTTOINGN SOKIJWY OTO TTEPIBAAAOV TOU TTEAATN
XPNOIUOTTOIWVTAG TUTTIKEG KAl OUYXPOVEG TEXVIKEG TTPOYPANMATIONOU. ETTITPETTEN TN
dnuIoupyia OOKIHACTIKWY TTEPITITWOEWY PE EAAXIOTEG YVWOEIG TTPOYPAUMATIONOU.

To LoadTracer €ival éva epyalcio eAéyxou attddoong TO OTTOI0 AEITOUPYEI O€
TPEIS @aoelg. [NpwTa KATaypAPEl TO OEVAPIO, HETA TTPOCONOIWVEI JE EKATOVTADEG
EIKOVIKOUG TTEAATEG KAl OTN OUVEXEIA avaAUEl T atToTEAEoUATa. Z€ KABE paon
XPNOIUOTTOIEITAI £VA AVTIOTOIXO EPYAAEIO.

Mivakag 5. KatdAoyog twv epyaleiwv Sokiui epappoywv H/Y Stabéotuwy yio Afn

. . Mépog (epyacia) TG | <.
EpyaAeio Avagpopd S105IKaaiac EAEYXOU 2UvdeoOg
TET(Test Pressman Test management: http://tetworks.opengroup.or
Environmen | (2014) produces a g/Products/tet.htm
t Toolkit) specification for a test
environment
TETWare Mittal and | Test management: http://tetworks.opengroup.or
Kumar (2014) | Test administration, g/Products/tetware.htm
test sequence
specification
Automated http://www.testingtoolsguide
Test and Test management of: .net/tools/atrt-test-manager/
ReTest
(ATRT) e Functional Testing
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e Regression
Testing

¢ Interface Testing

e Concurrency
Testing

e Endurance
Testing

e Performance
Testing

RTH - | Padmavathi, test management and | https://sourceforge.net/p/rth/
Requiremen | Saravanan requirements wiki/Home/
ts and | (2017) management tool

Testing Hub

Ranorex Chauhan and | Functional testing for | https://www.ranorex.com/
Singh (2014) graphical applications

LoadTracer | Pressman Load (performance) http://www.loadtracer.com/
(2014) simulation and testing

2.2MMoiol TUTTOI B1adIKACIWY / HEBOBOAOYIWV OOKIJWYV £XOUV TTPOTABEI;

MepIkEG aTTd TIG TTI0 OIAOEDOUEVES TEXVIKEG OOKIUWY AOYIOUIKOU aTTEIKOVICoVTal
oTov akOAouBo Trivaka. H dokiur opBoTnTag BETEl TA EAGXIOTA TTPOTUTTA TOU
QAVOUEVOPEVOU ATTOTEAEOUATOG VOGS Aoyiopikou. KaBopilel Tn owaTr CUPTTEPIPOPA
evog ouoTAuaTog atrd TN AdBog. Autd Ba TrepihauBdver Tn TTpayuaToTroinon white
box i black box dokipwy, KABWG O ECWTEPIKEG AETTTOPEPEIEG TNG EVOTNTAG
AOYIOUIKOU (TTOU B BOKIYACTED) EVOEXETAI VA PNV €ival YyVWOTH O€ évav unxavikod
eAEyXOU.

O €Aeyxog white box €TTIKEVTPWVETAI OTNV ETTIKUPWON TNG ECWTEPIKAG EPYATiag
Kal TNG OOMPNG MIag e@apuoyng. MNaipvel wg TTPoUTTOBeon OTI O INXAVIKOG EAEYXOU
€XEl YVWOT TOU TTNyaiou KWAIKA Kal EQapuOlel TOTE Yia OUYKEKPIPEVN dladikaaia
eAEyxou Tou AoyiopIKoU o€ eTTITTEOO0 OAOKAAPWONG, HOovadag Kal CUCTIUATOG TNG.

21n BIBAIoypagia uTTapXouv TTOAAEG avaPOPEG OXETIKA UE TOV EAEYXO TUTTOU
Black Box. H yeBodoAoyia gival n TUTTIKA TTPOCEYYION YIa TNV ETTIKUPWON TwV
TTPOdIAYPAPWYV PIAG EQAPHOYAG XWPIG avapopd 0TNV ECWTEPIKA TNG EPYOTia.
EAEyXel av TO OUYKEKPIPEVO AOYIOHIKO TAIPIAZE! JE TNV ATTAITAON XWPIG va €XEI
uTTOWN TNV ECWTEPIKN AoyIK) dOMN TOU CUCTHUATOG. ECETAlEl uOvo Tn Bacikn
TITUXN] TOU CUCTANATOG.
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O1 gpeuvnTIKEG epyaoieg oTIG nEBSdoUG dokiunig Black Box utroypappifouv tnv
eAGXI0TN 1] UNOAMIVI) CUPUETOXN TWV XPNOTWV OTIG QACEIG TWV AEITOUPYIKWV
OOKIJWYV, DOKINWV avToxXAG, OOKIPWY QopTiou, doKIywy ad-hoc, digpeuvnTiKWY
OOKIJWYV, DOKINWV EUXPNOTIOG, DOKINWY AVAKTNONG AEITOUPYiag HETA aTTO OQAAUQ,
Kal dOKIJWV dlaxeipiong JeyAAou Oykou dedopévwy. ATTd Tnv GAAN TTAEUpQ, N
€PEUVA OXETIKA PE TIG TEXVIKEG OOKIUNG Black Box, oTIg oTToiEG aTTaAITEITAI N
OUMUETOXN TOU XPAHOTN, €EETACEI TIC DOKIYES ATTOOOXNAG ATTO TOUG XPNOTEG, TIG
dokiuég TutTou Alpha kai Tig dokIpéG TUTTOU Beta.

Ta TeAeuTtaia xpovia, otn BIBAIoypagia yia TIG TEXVIKEG EAEyxou Black Box €xouv
ONUOCIEUTEI ATTOTEAEOUATA OXETIKA PE TEXVIKEG EAEYXOU TTOU Bacifovtal o€
YPAQPOUG, TNV KATAVOUR 100duvapiag, TNV avaAucn opIoKAG agiag, CUYKPITIKEG
OOKIUEG, TIG OOKIPEG OPBOYWVIOG CUOTOIXIOG, ECEIDIKEUPEVEG DOKIUEG, OOKIMEG
EVTOTTIONOU aoAQEIag Kal HETPAOEIS IXVNAAoIuoTNTaG. ETriong, n dokiur Grey Box
1 N AvTIoTPOPr] KWOIKA OTOXEUEI OTN BEATIOTOTTOINCT TWV ATTOTEAECUATWY TWV
OOKIJWYV £XOVTAG KATTOIEG YVWOEIG OXETIKA PE TOV KWOIKA Kal TN por) dedopévwy /
eAEyXou.

H dokiun atrédoong TTpayHATOTIOIEITAI YIa va agloAoynBei N CUPUOPPWON EVOG
OUCTHPATOG ] HiIOG OUVIOTWOAG TOU AOYIOUIKOU TOU JE OUYKEKPIMEVES ATTAITAOEIG
atrédoong. O1 pEUVNTIKEG EPYACieg O€ AUTO TO BEPA TTPOTEIVOUV EVOAAOKTIKA
MovTEAQ Kal B1IadIKATIEG yIa TNV agloAOYynon TG atrddoong evOg CUCTANATOG
AOYIOUIKOU 0€ OXE€On WE TN XPHon TTOpwWYV, TN SUVAMIKK Kal TOV XPOVO aTTOKPIoNG
TOU OUCTAMATOG ) CUVIOTWOAG TOU AOYIONIKOU. 'H oTnVv TTEPITITWOoN €VOG
IOTOTOTTOU, TTAPOMOIESG TEXVIKES ETTIKUPWVOUV TNV KOBUOTEPNON TNG I0TOOEAISAG, TN
dlakivnon dedopévwy atrd Kal TTPOG AUTH, Kal T Xprion mne.

H dokiun @opTou KaAEiTal va UETPAOEI €AV TO CUCTAPA UTTOPEI VO UTTOOTNPIEEI
évav eAaxI0To apIBuo xpnoTwv f Oxl. YTTAPXOUV OPICHEVEG TTPOTACEIG YIO
d1adIKaoieg HETPNONG POPTOU XPNCIUOTTOIWVTAG WG BACIKO CUCTATIKO TN
OnUIoUPYIa EIKOVIKWYVY XPNOTWV YIa VA EAEYXOEi av TO OUCTNUA PTTOPET VA EKTEAEOTEI

XWPIG onueia cupeopnong A éx1 Kal o€ TTola TUAPOTA TNG £QAPUOYNG.

O1 yéBodol eAéyxou avToxnG eKTEAOUV TUXQIES ETTIXEIPNOIOKES aKOAOUBIEC O€
MEYAAN KAigaka Kal TTdvw aTTd TNV KAVOVIKR Taxutnta (1 TTEPICCOTEPO ATTO TIG
KQAVOVIKEG XPOVIKEG TTEPIODOUG), VIO TNV EUPEDN EAATTWHATWY. MeTpoUv TV
EUPWOTIO PIOG EQAPUOYNG I} CUCTAUATOG HECW CUYKEKPIMEVWV KPITNPIWV 1)
KaBopifouv €dv dev mmITUYXAVOUV TO EAGXIOTO. O1 uEBODOI OKIPWY AVTOXNG
KaAoUVTal VO agloAOYOOUV TN CUUTTEPIPOPA DIAPOPETIKWYV TUTTWV EQAPHOYWV
(1T7.X. auTtOvopwy, dlaveunuévwy, BAcewv dedOUEVWV 1] BIKTUWV) PE EYAAn Baon
XPNOTWV.

H dokiun aglomoTiag rapouaialetal otn BiBAIoypagia wg onuavTikd oToIXEio
TNG d1adIKaoiag EAEyXOU yIa va avakaAu@Bouv ol aoToXiEG TOU CUCTAUATOG Kal va
TIG ATTOMAKPUVEI TTPIV aTTé TNV O1A0€an TOU OTNV TTapaywyr. Autd utropei va
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EPOAPHUOOTEI PE MIO ATTOTEAEOUATIKI HEBODO deIYPATOANYIAG YIa va PETPNOEi TO
TTaPOV Kal va TTPORAEPBOEei N JEANOVTIKA a&IOTTIOTIO TOU AOYIOMIKOU.

AokIpéG ao@alelag e@apuolovTal yia va dIao@AAIoTEl OTI IKAVOTTOIOUVTAI Ol
aTTaITAOEIG AOYIKNAG TTPOcBaong (dnAadr uévo e€oUCIOdOTNPEVO TTPOCWTTIKO
MTTOPEI va €x€l TTPpOCRACn OTNV EQApPPOoYr ME Ta KATAAANAQ dikalwuaTa avda
Aeitoupyia ) evotnTta). Me autdv ToV TPOTTO ATTOKAAUTITOVTAI TUXOV CNPAVTIKA KEVA
QOQAAEIOG KAl EUTTABEIEG TNG EQAPUOYNG TTOU PTTOPEI VA EKUETAAAEUTET £vag
eEoua1000TNUEVOG XPAOTNG.

AuTtopartog €leyxog kai eTravéleyxog (Automated Test and ReTest - ATRT):
TTAPEXEI OUVATOTNTEG AUTOUATOTTOINUEVOU EAEYXOU TOOO OTN YPAQIKN) DIETTAP)
xpnotn (GUI), 6co kai o€ dIETTa@EG avTaAAQYAG MNVUPATWY TTOU XPNOIJOTTOI0UV
TTOAQTTAG TTPpWTOKOAAG (TCP / IP, UDP, Multicast, kATT.). O diaxeipioTrg SOKIPWV
TTAPEXEI Eva KEVTPIKO ATTOBETAPIO UE AVTIKEIMEVA ) TTPOTUTTA TA OTTOIA Eival
xpnoiua o€ diagopa atadia TnS diadikaciag eAEyxou: atrd TNV avdaTTugn
OQOKIMOOTIKWY TTEPITITWOEWY JEXPI TRV AVIXVEUCIUOTNTA ATTAITHOEWY KAl TNV
AvVOQPOPA TWV ATTOTEAEOUATWY TWV OOKINACTIKWY TTEPITITWOEWV. ExXovTag opioel
KATTOIO JOVTEAO, XWPIG OUYKEKPIPNEVEG OEOUEG EVEPYEIWY, DEV ETTNPEACEI TN
AEITOUPYia TOU CUCTHPATOG EVW TTPAYUATOTIOIET EAEYXOUG OE QUTO.

Mivakag 6. KatdAoyog texvikwv eAéyxou ebappoywv yia H/Y

Texvikn EAéyxou AOYIOUIKOU Avagopd

Correctness Testing (black or | (Jiantao Pan, 2008), (Laurie W., 2013)
white box testing or greybox

testing)

Performance Testing (Collins et al, 2012)

Reliability Testing (Jiantao Pan, 2008)

Security Testing (Berner et al, 2005)

Automated Test and ReTest (Memon et al, 2013)

3. MNMwg d100£DOUEVES EUTTEIPIKEG PEAETEG TTOU AOXOAOUVTAI PE TO QVTIKEIMEVO
TOU €AéyXOU KWOIKA O¢ eQapuoyEéG web kal desktop avtioToixa;

O TTapakdTw TTiVOKAG TTAPOUCIALEl ENTTEIPIKEG EAETEG VIO TOV EAEYXO
OI1adIKTUOKWY £QapPUOYWYV aTnV TTAeupd Tou TEAIKOU XproTn. O1 TTEpIcodTEPES ATTO
QUTEG TIG MEAETEG ETTIKEVTPWVOVTAI OTO TUAKA HTML kai AiyoTepo OTIG TEXVOAOYIES
DOM kai Javascript.

Nivakog 7. EUNELPIKEG LEAETEG OXETIKA HE TN SOKLUA SLaSIKTUOKWV edpappoywv Lotol (otn TAEUPA TOU TEALKOU
Xenotn)
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HTML DOM Javascript
Validation | Artzi et al. (2011), | Mesbah and Prasad | Artzi et al. (2011),
Praphamontripong | (2011), Saxena et al.
and Offutt (2010) | Choudhary et al. (2010)
, Sprenkle et al. (2012), , Mesbah and
(2005b, Pattabiraman and Prasad
2007, 2008, Zorn (2010), (2011)
2012), Luo et al. Thummalapenta et , Alshahwan et al.
(2009) al. (2013), (2012)
, Sampath et al. Mirshokraie and , Choudhary et al.
(2005), Mesbah (2012)
Alshahwan et al. (2012), , Pattabiraman and
(2012), Jensen and Moller Zorn (2010)
Marchetto et al. (2011) , Marchetto et al.
(2007), , Lietal. (2010), (2007),
Thummalapenta et | Sakamoto et al. Alshahwan et al.
al. (2013), (2013), (2009),
Alshahwan et al. Amalfitano et al. Mirshokraie
(2009), (2010a), And Mesbah
Mirshokraie and Marchetto et al. (2012)
Mesbah (2012) (2008b), , Jensen and Moller
, Kallepalli and Marchetto (2008) (2011)
Tian and , Marchetto et al.
(2001), Li et al. Choudhary et al. | (2008b)
(2010), (2010) , Choudhary et al.
Sakamoto et al. (2010)
(2013), and Dallmeier et al.
(2013)
Evaluatio | Marchetto (2008), | - -
n Hao and Mendes
(2006), Tian and
Ma
(2006), Choudhary
et al. (2010) and
Dallmeier et al.
(2013)

Mapopoiwg, UTTAPXOUV EPTTEIPIKEG UEAETEG OTNV TTAEUPA TOU DIOKONIOTH TWV
OIAdIKTUOKWY EQAPUOYWY. Z€ QUTA TNV TTEPITITWOTN, UTTAPXEI MIO HEYOAUTEPN
TTOIKIANIO AOYW TwV TTOANQTTAWY TEXVOAOYIWV TTOU XPnoiJoTrolouvTal. Eival pwg
TTpo@avég OT1 N Java (J2EE) kupiapxei otnv eutreipikni €pguva kabBwg kai n PHP.

Mivakag 8. EUnelplkég HEAETEG OXETIKA UE TIG SoKLuEG web edappoywv (mAsupd e§unnpetntn)

PHP J2EE .Net Perl/CGI AAAo
Validation | Marback et | Sampath Ozkinaci Ranetal. |-

al. (2012), | etal. (2007), and Betin | (2009)

Dobolyi et | Praphamontripon | Can
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al. (2010),
Alshahwan
et al.
(2012)

, Ettema
and

g and Offutt(2010)
, Halfond and
Orso

(2008)

, Sprenkle et al.
(2005b, 2007,

(2011)
and
Marchetto
et al.
(2007)

Bunch 2012), Luo et al.
(2010), (2009),
Marchetto | Sampath
et al. et al. (2005,
(2007), 2006a),
Artzi et al. | Thummalapenta
(2008), et al. (2013),
Artzi Halfond et al.
and Pistoia | (2009),
(2010), Amalfitano et al.
Marchetto | (2010a),
(2008) and | Marchetto et al.
Choudhary | (2008b), Liu
et al. | And Kuan
(2010) Tan (2008) and

Peng and Lu

(2011)

Evaluatio | Sprenkle Sprenkle - Elbaum et | Marchetto
n et al. et al. (2005a, al. and

(2005a), 2011), (2005) Tonella
Alshahwan | Mesbah (2010)
and et al. (2012),
Harman Sampath
(2011) and
and Bryce (2008),
Mesbah et | Marchetto
al. (2012) | and

Tonella (2010)
and

Sampath

et al. (2006b)

‘Exel mmiong uttdpéel Eva eupU AOUA EPTTEIPIKWV JEAETWV YIA OOKIUES
EQapUOywWV o€ UTTOAOYIOTEG. O1 HEAETEG QUTEG BivOuv EUPAOT KUPIWG OTN

OnuIoupyia TTEPITITWOEWYV PE DOKIUEG EAEYXOU, TNV ETTIAOYH TTEPITITWOEWY EAEYXOU
Kal TO QIATPAPIoHUA 1} AAAIWG TN YEIWON TOU APIBUOU TTEPITITWOEWV EAEYXOU
(Trivakag TTapakdaTtw). ETITTAéov, £xel onueiwBei onuavTikh douAeid doov agopd
TNV EQAPUOYN METPNOEWV O€ DOKIUEG AOYIOUIKOU YIa UTTOAOYIOTEG. AUTO €ival
ONUAVTIKO yIa T HETPNON TOU KOGTOUG, TWV XPOVIKWY TTEPIOPICHUWY I TV
UTTOOTAPIEN aQUTOPOTOTTOINONG. AIYOTEPEG EUTTEIPIKEG MEAETEG EVTOTTICOVTAI YIA TOV
EVTOTTIONO CQOAPATWV.
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Nivakag 9. EUneLpLlKEG MEAETEG OXETIKA UE TOV €AeyXo edapuoywv H/Y

EmiAoyn TEXVIKAG
eAéyxou

Evromiouog
OQPAAPATOG

MeTpikég eAéyxou

Jung-Min Kim et al (2005),
Graves, Todd L. et al
(2001)

S. Ali, L. C. Briand et al
(2010),

M. Harman and P.
McMinn (2010),

W. Masri, A. Podgurski
and D. Leon (2007),

G. Fraser and A. Arcuri
(2012),

Luo, Qingzhou et al
(2014),

S. Elbaum, A. G.
Malishevsky and G.
Rothermel (2002),

L. Zhang, D. Marinov, L.
Zhang and S. Khurshid
(2011),

J. D. McCaffrey (2010),
Engstrom, E. et al (2008)

Y. Yu, J. Jones and M.
J. Harrold (2008),

Xiao Q. et al (2008),

S. Shamshiri

(2015)

Smith and
Kapfhammer (2010)
Walcott K. R. et al
(2006),

Do, Hyunsook and
Rothermel, Gregg
(2006),

Jussi Kasurinen, Ossi
Taipale, and Kari
Smolander (2010),

Kapfhammer, Gregory
M. and Soffa, Mary
Lou (2003), Do,
Hyunsook et al (2008)

4. Tola gival N TpExouoa KATAoTAON TNG TEXVOAOYIOAG OXETIKA PE TOV EAEYXO

epapuoywyv oTo d1adikTuo Kal Toug HYY;

AT1ré Tov lMNivaka 10 yivetal gavepd 0TI JOVO Aiyeg dNUOCIEUOEIG £XOUV
QVOKTNOEI, 01 OTTOIEG AVAPEPOVTAI OE EPYATIEG TEAEUTAIOG TEXVOAOYIAG, EITE yIA

OOKIMEG BIOBIKTUOKWY EQAPUOYWV EiTE yia SOKIYES epapuoywv H/Y. Evw Ta dpbpa

OXETIKA PE TOV EAEYXO Web EQApPUOYWV ETTIKEVTPWYOVTAI OTNV TEXVOAOYIa TWV

EPYaAgiwy, TwV dIAdIKACIWY KAl TWV JEANOVTIKWYV TEXVOAOYIKWY TAOEWV OXETIKA PE
TOV TPOTTO KTEAEONG TWV EAEYXWYV, TA TEOT EAEyXOU e@appoywv H/Y e€geTtdlouv TNV

TPEXOUOO KATAOTAON TNG TEXVOAOYIAG OTNV ONUIOUPYIa TTEPITITWOEWY EAEYXOU.

Nivakag 10. EAcyxog epappoywv oto dadiktuo kat yia H/Y — tpéxouca texvoloyia

‘EAgyx0G SI1AOIKTUAKWYV EQAPHOYWV
— TPEXOUOEG TEXVOAOYIKEG £EEAIEEIG

‘EAeyxog epappoywyv H/Y —
TPEXOUOEG TEXVOAOYIKEG £EeAigelg

Giuseppe A. et al (2006)
Arora A., Sinha M. (2012)

Kull (2012),
Parhizgar (2012)
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KE®AAAIO 3

ZYMIMEPAZMATA

TOo0 01 DIOBIKTUAKEG EQAPPOYEG OO0 Kal ol EpapuoyES Twv HYY gival onuepa
IOXUPA KavAaAia yia TRV IKAVOTTOINON TwV QVAYKWY TwWV XPNoTWV avTioToixa. Kai
oToUG dUO TopEig (web desktop) n TTOAUTTAOKOTNTA augaveTal AOyw TNG SUVAMIKNAG
TTOU €TTIBAAAOUV OI AEITOUPYIEG TWV OUYXPOVWYV EQapPoywyv. EIBIKG oTnv
TTEPITITWON TTOU 1 XPON TWV JIAdIKTUAKWY EQOAPUOYWYV AUEAVETAI OAOEVA KAl
TTEPICCOTEPO dNUIOUPYOUV TTPOCHOETEG TTPOKANTEIS VIO TOUG TTPOYPANUATIOTEG
TETOIWV EQAPUOYWV.

2.€ AUTH TN CUCTNUATIKN Epyacia avaokdtnong Tng BIBAIoypagiag pe 1n nEBodo
SLR mrapoucidoape pia oglpd dpBpwv TTou dnuooisuBnkav petagu Tou 2000 Kal
Tou 2017 oTov TouéQ TWV epappoywy web kal desktop avrtioToixa. Me faon Tn
OTPATNYIKA TNG ETMAOYNG ApBpwVv TTOU akoAouBAoape, 125 peAETeEG
OUNPTTEPIAAPONKAV 0T PEAETN pag. Ooov agopd Ta TEOOEPA EPEUVNTIKA
EPWTAMATA, AVOAUCANE TO OXETIKA OEQOUEVA, TIG EUTTEIPIKEG MEAETEG KOl TN TTIO
TTPOOQATN £CEAIEN TNG TEXVOAOYIAG TTPOKEINEVOU VA BIANOPPUOOUUE EVa
TTPWTOKOAAO avaoKATTNONG KAl VO ATTAVTIOOUUE OE QUTA TO EPEUVNTIKA
EPWTANATA.

Ava@opikd P To TTPWTO (1°) EpEUVNTIKO EPWTNHA TNG TITUXIOKAG epyaaiag (BA.
§2.2 EpeuvnTikéG EpwThoeig kal §2.6 AtroTeAéopaTa) HoAIg 48 atrd Ta 125
Eyypaga (38%) onueiwvav 0TI CUYKEKPIPEVA EPYOAEia £XOouv avaTTTuxBei yia Tov
EAEYXO €QapUOYwWYV Kal Hovo S atrd 1a 48 Atav diabéoipa yia Afwn. Kal otoug duo
TOMEIG £XOUV YiVel HEAETEG VIO EQAPPOYHA AVTIOTPOPAG KWOAIKA OE KATTOIO HOVTEAO
TTOU VA TTPOOCEYYiCel TOV apXIKO oXeBIAOUO (33%). O1 TEXVIKEG AUTEG CUMPBAAAOUV
oTnNV avdamTugn S1adIKAoIwVY | JOVTEAWY YIO TV avayvwplon Kal Tagivounon
OQAAUATWV.

270 OeUTEPO EPWTNHA, TTEPICTOTEPO AVADITTAWVETAI dia eupuTEPN YKAUA
€CEIBIKEUPEVWV TEXVIKWYV EAEyXOU o€ e@apuoyég HIY (Asitoupyiwy, SIETTOQWY,
QAVTOXNG, ATTOBOO0NG) TTAPA OE DIADIKTUOKEG EQPAPUOYEG.

2T0 TPITO EPWTNHA OIATTIOTWVETAI OTI EUTTEIPIKEG HEAETEG EXOUV TTPAYHATOTTOINOEI
KAl OTOUG dUO TOWEIC. 2TN TTEPITITWON TWV Web EQapPoywyV 0 £AeyXOG OTIACE!
TTEPICCOTEPO OTN TTAEUPA TOU DIAKOUIOTH) TWV EQAPPOYWYV KABWG EKEI
TTOPOUCIAZETAI KAl TTOIKIAOJOP®Ia 0TN Xpron TexvoAoyiwyv. ‘Exel eTTiong utrapgel
éva eupuU QACHA EUTTEIPIKWY PEAETWV YIO OOKIPEG EQAPUOYWY O€ UTTOAOYIOTEG. Ol
MEAETEG QUTEG DivOuV EUQOCN KUPIWG OTN dnNUIoUPYIa TTEPITITWOEWYV EAEYXOU Kal
TOV OPICHO PETPIKWYV YIA TN ETPNON TOU KOOTOUG, TWV XPOVIKWYV TTEPIOPICHWYV
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TNV UTTOOTAPIEN AUTOUATOTTOINONG. AIYOTEPEG EPTTEIPIKEG UENETEG EVTOTTICOVTAI VIO
TOV EVTOTTIONO CQOAPATWV.

Ava@opIKA PE TO TETAPTO EPEUVNTIKO EPWTNMA DIATTIOTWVETAI OTI AiyEG €ival QUTEG
0l £PEUVEG TTOU £0TIACOUV OTNV TTEPIYPAPN TWV TEXVOAOYIKWYV EEENIEEWV OXETIKA PE
TOV €Agyx0 AoyiopikoU. Maparnpeital €miong onuavTik atrokAIon JETAEU TWV
OTOXWV OTOUG BUO TOMEIC (TTX epyaAeia, DIadIKATIieC Kal JEANOVTIKEG TEXVOAOYIKES
TIPOKANCEIG OTIG web epapuoyES EvavTi dnuIoupyia TTEPITITWOEWY EAEYXOU OTIG
desktop epapuoyEg).

2UVOAIKQ, N €pEUVA PAG ATTOKAAUWE OTI Ol DOKIUEG OTIC web eQapuoyEg gival TTIo
EVEPYOG TOPEQG €peuvag TTAPA Ol DOKIPEG O€ desktop epapuoyEs. Towg o1 dOKIUEG
epapuoywyv yia H/Y va etrepacTtolv €1miong ammd AAAoUC TTI0 eveEPYOUS
EPEUVNTIKOUG TOMEIG, OTTWG 0 EAEYXOGC EQAPHOYWYV YIa KIVNTA TNAEQWVA 1] OTO
uTToAOYIOTIKO VEQOG (cloud).

Kai oTIg U0 TTEPITITWOEIG, AVTARoANE Xprolua diddyuaTta atmo Tnv EETaon TwWV
eCayouevwy dedoPEVWY Kal ApBpwv:

1. TOUG TUTTOUG TWV POVTEAWV EAEYXOU

2. 10 povtéAa o@aApdtwy / Tagivounong oQaApaTwy yia TiIG web epapuoyég

3. epyaleia eAéyxou yia web epapuoyEg, KaBwg Kal epyaAgia eEAEyxou yia
desktop epapuoy£g Kai TIG duvaTOTNTEG TOUG

4. dl0dikacieg Kal ueBodoAoYiES yia TNV eKTEAEON e@apuoywy HIY

5. METPNOEIG TTOU XPNOIYOTTOIOUVTAI VIO TV agIOAGYNON TWV TTEPIOPICUWY
KOOTOUG Kal XpOVOoU Kal 0Toug dU0 TUTTOUG BOKIUWV

6. Tpéxouoeg egeAitelc oTnv TEXVOAOyia Kal HEANOVTIKES TAOEIC Kal OTOuG U0
TUTTOUG

IMoAU evdla@épouca TTapatrpnon civai oTi:

a. Av kail pia Tagivopunon o@oApaTwy Ba Arav eTTiong Xproiun oTov EAeyxo
EQPAPHUOYWV YIO UTTOAOYIOTEG, OEV BPAKAUE HIO TETOIO OXETIKI) dnuoaicuon

b. MNapdAo TTou Pia QUTOPATOTTOINUEVN TEXVIKNA KAl JOVTEAQ dnuIoupyiag
TTEPITITWOEWYV EAEYXOU Ba fTav £TTioNG XPNOIUA OTOV EAEYXO OIAdIKTUAKWYV
EQapuoywyv, OV AVAKTACAPE Pia TETOI TTPOTACN.

c. ToAU Aiya dpBpa avakTiBnkav o€ oxéon PE TNV KATAOTAON TNG TEXVOAOYIAG
yla Tn diegaywyn eAéyxwyv oTo diadikTuo Kal Toug H/Y.

Mia HeAAOVTIKR £pEuva — WG CUVEXEID TNG TWPIVAG - Ba RTav n dnuioupyia
EVOG Yn@IakoU aTToBeTnpiwy BIBAIOYPAPIKWY AVAPOPWY KAl 0TOUG dUO TUTTOUG
QOKIJWYV Kal TN XPHon Tou wg BAacn yia TNV TTPAayPaToTroincn hiag
OUCTNPATIKAG XapToypaenong (systematic mapping).

31 ano 46



BIBAIOTPA®IA

Afzal W. et al. (2009). A systematic review of search-based testing for non-
functional system properties. Elsevier Information and Software
Technology, Volume 51, Issue 6, June 2009, Pages 957-976.

Alalfi M.H., Cordy, J.R., Dean,T.R. (2009). Modelling methods for web application
verification and testing: state of the art. . Elsevier Journal of Software
Testing, Verification & Reliability, vol. 19.

Amalfitano, D., Fasolino, A., Tramontana, P. (2010b). Techniques and tools for
rich internet applications testing. Proceedings IEEE International
Symposium on Web Systems Evolution, 63-72.

André Takeshi et al. (2010). A systematic review on formal testing approaches for
web services. 4th Brazilian Workshop on Systematic and Automated
Software Testing (SAST).

Banerjee |. et al. (2013). Graphical user interface (GUI) testing: Systematic
mapping and repository. Elsevier Information and Software Technology.

Bozkurt M. et al. (2010). Testing web services: a survey. Technical report TR-10-
01, Department of Computer Science, King’s College, London.

Ferreira de Souza E. et al. (2015). Knowledge management initiatives in software
testing: A mapping. Elsevier Information and Software Technology 57
(2015) 378-391.

Garousi V et al. (2015). Software test-code engineering: A systematic mapping .
Elsevier Information and Software Technology.

Garousi V. and Mantyla V. (2016). A systematic literature review of literature
reviews in software testing. Elsevier Information and Software Technology,
Volume 80, December 2016, Pages 195-216.

Garousi V. et al. (2013). A Systematic Mapping Study of Web Application Testing.
Elsevier Information and Software Technology, Volume 55, Issue 8, August
2013, Pages 1374-1396.

Garoussi V and Mantyla M. (2016). When and what to automate in software
testing? A multi-vocal literature review. Information and Software
Technology.

Jamil M. et al. (2016). Software Testing Techniques: A Literature Review. 2016
6th International Conference on Information and Communication
Technology for The Muslim World.

Jia Y. and Harman M. (2003). Mutation Testing.
http.//www.dcs.kcl.ac.uk/pg/jiayue/repository.

32 ano 46



Kam, B., Dean, T.R.,. (2009). Lessons learned from a survey of web applications
testing. In Proceedings of the International Conference on Information
Technology: New Generations.

Lee J. et al. (2012). Survey on software testing practices. IET Software 6(3):275-
282 - June 2012 .

Lucca, G.A.D., Fasolino, A.R. (2006). Testing web-based applications: the state of
the art and future trends. Information and Software Technology, vol. 48.

Memon A.M., Nguyen B.N. (2010). Advances in Automated Model-Based System
Testing of Software Applications with a GUI Front-End. Elsevier Advances
in Computers, Volume 80, 2010, Pages 121-162.

Mesbah A. and Prasad M. (2011). Automated Cross-browser Compatibility
Testing. Proceedings of the 33rd International Conference on Software
Engineering.

Neto et al. (2011). A systematic mapping study of software product lines testing.
Elsevier Information and Software Technology, Volume 53, Issue 5, May
2011, Pages 407-423.

Palacios M. et al. (2011). Testing in Service Oriented Architectures with dynamic
binding: A mapping study. Elsevier Information and Software Technology,
Volume 53, Issue 3, March 2011, Pages 171-189.

Per Lauvas jr and Andrea Arcuri. (2017). Recent Trends in Software Testing
Education: A Systematic Literature Review. NIK-2018 conference.

Prabhakar N. et al. (2018). A Literature Survey of Applications of Meta-heuristic
Techniques in Software Testing. Part of the Advances in Intelligent
Systems and Computing book series (AISC, volume 731).

Sabaren L.N et al. (2017). A Systematic Literature Review in Cross-browser
Testing. Journal of Computer Science and Technology, vol. 18, no. 1, 2018

Santa S., Travassos G.H. (2011). Caracteristicas de Técnicas de Teste de
Software para Uso em Projetos WEB. Congresso Ibero-Americano em
Engenharia de Software.

33 ano 46



ANA®OPEZ

Graves, Todd L. et al, 2001. An Empirical Study of Regression Test Selection
Techniques. ACM Trans. Software Engineering Methodology. Vol. 10, no. 2

Giuseppe A. Di Lucca, Anna Rita Fasolino, 2006. Testing Web-based applications:
The state of the art and future trends, Information and Software Technology,
Volume 48, Issue 12, 2006, Pages 1172-1186, ISSN 0950-5849

Arora A., Sinha M. 2012. Web Application Testing: A Review on Techniques,
Tools and State of Art. International Journal of Scientific & Engineering Research,
Volume 3, Issue 2, February-2012

Jung-Min Kim et al, 2005. An empirical study of regression test application
frequency. Journal of Software: Testing, Verification and Reliability, vol. 15, issue:
4

Salma Parhizgar, 2012. Testing and Technology: Past, Present and Future.
Theory and Practice in Language Studies, Vol. 2, No. 1, pp. 174-178, January
2012

A. Kull, 2012. "Automatic GUI Model Generation: State of the Art," 2012 IEEE 23rd
International Symposium on Software Reliability Engineering Workshops, Dallas,
TX, 2012, pp. 207-212.

doi: 10.1109/ISSREW.2012.23

Do, Hyunsook et al, 2008. An Empirical Study of the Effect of Time Constraints on
the Cost-benefits of Regression Testing. Proceedings of the 16th ACM SIGSOFT
International Symposium on Foundations of Software Engineering

J. D. McCaffrey, 2010. "An Empirical Study of Pairwise Test Set Generation Using
a Genetic Algorithm," 2010 Seventh International Conference on Information
Technology: New Generations, Las Vegas, NV, 2010, pp. 992-997. doi:
10.1109/ITNG.2010.93

Engstrom, E. and Skoglund, Mats and Runeson, Per, 2008. Empirical Evaluations
of Regression Test Selection Techniques: A Systematic Review. Proceedings of
the Second ACM-IEEE International Symposium on Empirical Software
Engineering and Measurement

Jussi Kasurinen, Ossi Taipale, and Kari Smolander, 2010. “Software Test
Automation in Practice: Empirical Observations,” Advances in Software
Engineering, vol. 2010, Article ID 620836, 18 pages, 2010.
https://doi.org/10.1155/2010/620836.

34 ano 46


https://doi.org/10.1155/2010/620836

L. Zhang, D. Marinov, L. Zhang and S. Khurshid, 2011. "An Empirical Study of
JUnit Test-Suite Reduction," 2011 IEEE 22nd International Symposium on
Software Reliability Engineering, Hiroshima, 2011, pp. 170-179. doi:
10.1109/ISSRE.2011.26

Kapfhammer, Gregory M. and Soffa, Mary Lou, 2003. A Family of Test Adequacy
Criteria for Database-driven Applications. Proceedings of the 9th European
Software Engineering Conference Held Jointly with 11th ACM SIGSOFT
International Symposium on Foundations of Software Engineering

S. Elbaum, A. G. Malishevsky and G. Rothermel, 2002. "Test case prioritization: a
family of empirical studies," in [EEE Transactions on Software Engineering, vol.
28, no. 2, pp. 159-182, Feb. 2002.

doi: 10.1109/32.988497

Luo, Qingzhou et al, 2014. An Empirical Analysis of Flaky Tests. Proceedings of
the 22Nd ACM SIGSOFT International Symposium on Foundations of Software
Engineering

Walcott K.R. et al, 2006. TimeAware test suite prioritization. Proceedings of the
2006 international symposium on Software testing and analysis

G. Fraser and A. Arcuri, 2012. "Sound empirical evidence in software testing,"
2012 34th International Conference on Software Engineering (ICSE), Zurich, 2012,
pp. 178-188.

doi: 10.1109/ICSE.2012.6227195

W. Masri, A. Podgurski and D. Leon, 2007. "An Empirical Study of Test Case
Filtering Techniques Based on Exercising Information Flows," in IEEE
Transactions on Software Engineering, vol. 33, no. 7, pp. 454-477, July 2007. doi:
10.1109/TSE.2007.1020

Do, Hyunsook and Rothermel, Gregg, 2006. An Empirical Study of Regression
Testing Techniques Incorporating Context and Lifetime Factors and Improved
Cost-benefit Models. Proceedings of the 14th ACM SIGSOFT International
Symposium on Foundations of Software Engineering

Xiao Q. et al, 2008. Configuration-aware Regression Testing: An Empirical Study
of Sampling and Perioritization. Proceedings of the 2008 International Symposium
on Software Testing and Analysis

S. Shamshiri et al, 2015. Do Automatically Generated Unit Tests Find Real Faults?
An Empirical Study of Effectiveness and Challenges (T). 2015 30th IEEE/ACM
International Conference on Automated Software Engineering (ASE), pp. 201-211.
doi: 10.1109/ASE.2015.86

Y. Yu, J. Jones and M. J. Harrold, 2008. An empirical study of the effects of test-
suite reduction on fault localization. 2008 ACM/IEEE 30th International

35 ano 46



Conference on Software Engineering, Leipzig, 2008, pp. 201-210. doi:
10.1145/1368088.1368116

S. Ali, L. C. Briand, H. Hemmati and R. K. Panesar-Walawege, 2010. A
Systematic Review of the Application and Empirical Investigation of Search-Based
Test Case Generation, in IEEE Transactions on Software Engineering, vol. 36, no.
6, pp. 742-762, Nov.-Dec. 2010.

doi: 10.1109/TSE.2009.52

M. Harman and P. McMinn, 2010. A Theoretical and Empirical Study of Search-
Based Testing: Local, Global, and Hybrid Search, in IEEE Transactions on
Software Engineering, vol. 36, no. 2, pp. 226-247, March-April 2010. doi:
10.1109/TSE.2009.71

Smith A.S, Kapfhammer G.M., 2009. An empirical study of incorporating cost into
test suite reduction and prioritization. Proceedings of the 2009 ACM symposium
on Applied Computing.

Pressman R. S, 2014. Software Engineering: A Practitioner's Approach. McGraw-
Hill Education; 8 edition (January 23, 2014)

Mittal D. and Kumar K., 2014. Performance Analysis of TETware and TestKit for
Validating Tizen Framework. 2014 International Conference on Devices, Circuits
and Communications (ICDCCom)

Padmavathi R., Saravanan P., 2017. New Frameworks for Automated Test and
Retest (ATRT) Test Case Requirement Traceability Matrix. International Journal of
Innovative Research in Applied Sciences and Engineering (IJIRASE), Volume 1,
Issue 2, August 2017

R. Kaur Chauhan and I. Singh, 2014. Latest Research and development on
software testing techniques and tools,International Journal of Current Engineering
and Technology ,vol. 4, no. 4, 2014.

Jiantao Pan, 2008. Software testing. Available at
https://www.semanticscholar.org/paper/Software-Testing-
Pan/4cdec822cec1a9f42d938cc3a9b972610dab16b2

Laurie W., 2013. White-Box Testing: 60-61, 69.
http://www.chaudhary.org/WhiteBox.pdf

Alalfi, M.H., Cordy, J.R., Dean, T.R., 2010. Automating coverage metrics for
dynamic web applications. In: European Conference on Software Maintenance
and Reengineering, pp. 51-60.

Alshahwan, N., Harman, M., 2011. Automated web application testing using
search based software engineering. In: IEEEACM International Conference on
Auto- mated Software Engineering, pp. 3—12.

36 ano 46


https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7023495
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7023495

Alshahwan, N., Harman, M., Marchetto, A., Tonella, P., 2009. Improving web
application testing using testability measures. In: IEEE International Symposium
on Web Systems Evolution, pp. 49-58.

Alshahwan, N., Harman, M., Marchetto, A., Tiella, R., Tonella, P., Kessler, F.B.,
2012.

Crawlability metrics for web applications. In: IEEE International Conference on
Software Testing, Verification and Validation, pp. 151-160.

Amalfitano, D., Fasolino, A.R., Tramontana, P., 2010, April. Rich internet
application testing using execution trace data. In: International Conference on
Software Testing, Verification, and Validation Workshops, pp. 274-283.

Amyot, D., Roy, J., Weiss, M., 2005. UCM-driven testing of web applications. In:
Proceedings of the International SDL Forum, pp. 247-264.

Andrews, A A., Offutt, J., Alexander, R.T., 2005. Testing web applications by
modeling with FSMs. Software Systems Modeling 4 (3), 326-345.

Andrews, A.A., Offutt, J., Dyreson, C., Mallery, C.J., Jerath, K., Alexander, R.,
2010. Scalability issues with using FSMWeb to test web applications. Information
and Software Technology 52 (January (1)), 52—66.

Artzi, S., Pistoia, M., 2010, May. Practical fault localization for dynamic web
applications. In: Proceedings of the 2nd ACM/IEEE International Conference on
Software Engineering, vol. 1, pp. 265-274.

Artzi, S., Kiezun, A., Dolby, J., Tip, F., Dig, D., Paradkar, A., Ernst, M.D., 2008.
Finding bugs in dynamic web applications. In: Proceedings of the International
Sympo- sium on Software Testing and Analysis, p. 261.

Artzi, S., Dolby, J., Jensen, S.H., Moller, A., Tip, F., 2011. A framework for
automated testing of JavaScript web applications. In: International Conference on
Software Engineering, pp. 571-580.

Bellettini, C., Marchetto, A., Trentini, A., Comelico, V., 2005. TestUml: user-metrics
driven web applications testing. Proceedings of the ACM Symposium on Applied
Computing, 1694—-1698.

Benedikt, M., Freire, J., Godefroid, P., 2002. VeriWeb: automatically testing
dynamic

Bordbar, B., Anastasakis, K., 2006. MDA and analysis of web applications. In:
Trends in Enterprise Application Architecture. Springer, Berlin, Heidelberg, pp. 44—
55.

37 ano 46



Castelluccia, D., Mongiello, M., Ruta, M., Totaro, R., 2006. WAVer: a model
checking- based tool to verify web application design. Electronic Notes in
Theoretical Computer Science 157 (May (1)), 61-76.

Choudhary, S.R., Versee, H., Orso, A., 2010. WEBDIFF: automated identification
of cross-browser issues in web applications. In: IEEE International Conference on
Software Maintenance, pp. 1-10.

Choudhary, S.R., Prasad, M.R., Orso, A., 2012. Crosscheck: combining crawling
and differencing to better detect cross-browser incompatibilities in web
applications. In: International Conference on Software Testing, Verification and
Validation, April, pp. 171-180.

Dallmeier, V., Burger, M., Orth, T., Zeller, A., 2013. WebMate: generating test
cases for web 2.0. In: Software Quality. Increasing Value in Software and
Systems Development, pp. 55-69.

Di Lucca, G.A., Fasolino, A.R., Tramontana, P., 2006. A technique for reducing
user session data sets in web application testing. In: IEEE International
Symposium on Web Site Evolution, pp. 7-13.

Di Sciascio, E., Donini, F.M., Mongiello, M., Totaro, R., Castelluccia, D., 2005.
Design verification of web applications using symbolic model checking. In: Web
Engi- neering. Springer, Berlin, Heidelberg, pp. 69-74.

Dobolyi, K., Weimer, W., 2010. Modeling consumer-perceived web application
fault severities for testing. In: Proceedings of the International Symposium on
Soft- ware Testing and Analysis, p. 97.

Dobolyi, K., Soechting, E., Weimer, W., 2010. Automating regression testing
using web-based application similarities. International Journal on Software Tools
for Technology Transfer 13 (2), 111-129.

Elbaum, S., Rothermel, G., Karre, S., li, M.F., 2005. Leveraging user-session data
to support web application testing. IEEE Transactions on Software Engineering 31
(3), 187-202.

Ernits, J., Roo, R., Jacky, J., Veanes, M., 2009. Model-based testing of web
applications using NModel. In: Proceedings of the IFIP WG International
Conference on Testing of Software and Communication Systems and
International FATES Workshop, vol. 5826, pp. 211-216.

Ettema, T., Bunch, C., 2010. Eliminating navigation errors in web applications via
model checking and runtime enforcement of navigation state machines. In:
Proceedings of the IEEE/ACM International Conference on Automated Software
Engineering ACM, pp. 235-244.

38 amo 46



Gerlits, Y., 2010. Testing AJAX functionality with UniTESK. In: Proceedings of the
4™ Spring/Summer Young Researchers’ Colloquium on Software Engineering, pp.
50-57.

Halfond, W.G., Orso, A., 2006. Command-form coverage for testing database
applications. In: 21st IEEE/ACM International Conference on Automated Software
Engineering ASE’06, pp. 69-80.

Halfond, W.G.J., Orso, A., 2007. Improving test case generation for web
applications using automated interface discovery. In: Proceedings of the Joint
Meeting of the European Software Engineering Conference and the ACM
SIGSOFT Symposium on The Foundations of Software Engineering, p. 145.

Halfond, W.G.J., Orso, A., 2008. Automated identification of parameter
mismatches in web applications. In: Proceedings of the ACM SIGSOFT
International Symposium on Foundations of Software Engineering, p. p181.

Halfond, W.G.J., Anand, S., Orso, A., 2009. Precise interface identification to
improve testing and analysis of web applications. In: Proceedings of the
International Symposium on Software Testing and Analysis, p. 285.

Hao, J., Mendes, E., 2006. Usage-based statistical testing of web applications. In:
Proceedings of the International Conference on Web Engineering (ICWE), pp. 17—
24,

Harman, M., Alshahwan, N., 2008. Automated session data repair for web
application regression testing. In: 2008 International Conference on Software
Testing, Verification, and Validation, pp. 298-307.

Hu, W.I.C.C., 2002. Constructing an object-oriented architecture for web
application testing. Journal of Information Science and Engineering 18 (1), 59-84.

Jensen, S.H., Mgller, A., 2011. Modeling the HTML DOM and browser API in
static analysis of JavaScript web applications. In: Proceedings of the ACM
SIGSOFT Symposium and the European Conference on Foundations of Software
Engi- neering, pp. 59-69.

Kallepalli, C., Tian, J., 2001. Measuring and modeling usage and reliability for
statistical web testing. IEEE Transactions on Software Engineering 27 (11), 1023—
1036. Koopman, P., Achten, P., Plasmeijer, R., 2007. Model-based testing of thin-
client web applications and navigation input. Lecture Notes in Computer Science
including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics 4902 LNCS, 299-315.

Li, N., Xie, T.,Jin, M., Liu, C., 2010. Perturbation-based user-input-validation
testing of web applications. Journal of Systems and Software 83 (November (11)),
2263-2274.

39 ano 46



Licata, D., Krishnamurthi, S., 2004. Verifying interactive web programs. In:
Proceedings of the International Conference on Automated Software Engineering,
pp. 164-173.

Liu, C.-H., 2006. Data flow analysis and testing of JSP-based web applications.
Information and Software Technology 48 (December (12)), 1137-1147.

Liu, H., Kuan Tan, H.B., 2008. Testing input validation in web applications through
automated model recovery. Journal of Systems and Software 81 (2), 222-233.

Liu, C.-H.L.C.-H., Kung, D.C., Hsia, P.H.P., Hsu, C.-T.H.C.-T., 2000. Structural
testing of web applications. Proceedings of the International Symposium on
Software Reliability Engineering, ISSRE 2000, 84-96.

Lucca, G.D., Fasolino, A., Faralli, F., 2002. Testing web applications. In:
Proceedings of the International Conference on Software Maintenance, pp. 310—
319.

Luo, X,, Ping, F., Chen, M.-H., 2009. Clustering and tailoring user session data for
testing web applications. In: International Conference on Software Testing
Verification and Validation, pp. 336—-345.

Mansour, N., Houri, M., 2006. Testing web applications. Information and Software
Technology 48 (January (1)), 31-42.

Marback, A., Do, H., Ehresmann, N., 2012. An effective regression testing
approach for PHP web applications. In: IEEE International Conference on
Verification and Validation, pp. 221-230.

Marchetto, A., 2008. Talking about a mutation-based reverse engineering for web
testing: a preliminary experiment. In: International Conference on Software
Engineering Research, Management and Applications, pp. 161-168.

Marchetto, A., Tonella, P., 2010. Using search-based algorithms for Ajax event
sequence generation during testing. Empirical Software Engineering 16
(December (1)), 103-140.

Marchetto, A., Ricca, F., Tonella, P., 2007. Empirical validation of a web fault
taxonomy and its usage for fault seeding. In: IEEE International Workshop on Web
Site Evolution, pp. 31-38.

Marchetto, A., Ricca, F., Tonella, P., 2008a. A case study-based comparison of
web testing techniques applied to AJAX web applications. International Journal on
Software Tools for Technology Transfer 10 (October (6)), 477—492.

Marchetto, A., Tonella, P., Ricca, F., 2008b. State-based testing of Ajax web
applications. In: International Conference on Software Testing, Verification, and
Validation, pp. 121-130.

40 amno 46



Matos, E.C.B., Sousa, T.C., 2010. From formal requirements to automated web
testing and prototyping. Innovations in Systems and Software Engineering 6
(January (1-2)), 163-169.

Mesbah, A., Prasad, M.R., 2011. Automated cross-browser compatibility testing.
In: International Conference on Software Engineering, pp. 561-570.

Mesbah, A., Van Deursen, A., 2009. Invariant-based automatic testing of AJAX
user interfaces. In: Proceedings of IEEE International Conference on Software
Engineering, pp. 210-220.

Mesbah, A., Van Deursen, A., Roest, D., 2012. Invariant-Based Automatic Testing
of Modern Web Applications. IEEE Transactions on Software Engineering 38 (1),
35-53.

Minamide, Y., Engineering, D.S., 2005. Static approximation of dynamically
generated web pages. In: Proceedings of International Conference on World Wide
Web, pp. 432-441.

Mirshokraie, S., Mesbah, A., 2012. JSART: JavaScript assertion-based regression
testing. Web Engineering, vol. 1. Springer, Berlin, Heidelberg, pp. 238—-252.

Mirshokraie, S., Mesbah, A., Pattabiraman, K., 2013. Efficient JavaScript mutation
testing. In: IEEE International Conference on Software Testing, Verification and
Validation.

Offutt, J., Wu, Y., 2009. Modeling presentation layers of web applications for
testing. Software & Systems Modeling 9 (2), 257-280.

Offutt, J., Wu, Y., Du, X., Huang, H., 2004. Bypass testing of web applications.
International Symposium on Software Reliability Engineering, 187-197.

Ozkinaci, M., Betin Can, A., 2011. Detecting execution and HTML errors in
ASP.Net web applications. In: Proceedings of the 6th International Conference on
Soft- ware and Data Technologies, pp. 172-178.

Pattabiraman, K., Zorn, B., 2010, November. DoDOM: leveraging DOM invariants
for web 2.0 application robustness testing. In: IEEE International Symposium on
Software Reliability Engineering, pp. 191-200.

Peng, X,, Lu, L., 2011. User-session-based automatic test case generation using
GA. Journal of Physical Sciences 6 (13), 3232-3245.

Praphamontripong, U., Offutt, J., 2010. Applying mutation testing to web
applications. In: International Conference on Software Testing Verification and
Validation Workshops, pp. 132—-141.

Qi, Y., Kung, D., Wong, E., 2006. An agent-based data-flow testing approach for
Web applications. Information and Software Technology 48 (12), 1159-1171.

41 and 46



Raffelt, H., Margaria, T., Steffen, B., Merten, M., 2008. Hybrid test of web
applications with webtest. In: Proceedings of Workshop on Testing Analysis and
Verification of Web Services and Applications, pp. 1-7.

Ran, L., Dyreson, C., Andrews, A., Bryce, R., Mallery, C., 2009. Building test
cases and oracles to automate the testing of web database applications.
Information and Software Technology 51 (2), 460—477.

Ricca, F., Tonella, P., 2001. Analysis and testing of Web applications.
Proceedings of the 23rd International Conference on Software Engineering 47 (6),
25-34.

Ricca, F., Tonella, P., 2002a. Construction of the system dependence graph for
web application slicing. In: Proceedings of the IEEE International Workshop on
Source Code Analysis and Manipulation, pp. 123—-132.

Ricca, F., Tonella, P., 2002b. Testing processes of web applications. Annals of
Software Engineering 14 (1-4), 93-114.

Roest, D., Mesbah, A., Van Deursen, A., 2010. Regression testing Ajax
applications: coping with dynamism. In: International Conference on Software
Testing, Veri- fication and Validation, pp. 127-136.

Sakamoto, K., Tomohiro, K., Hamura, D., Washizaki, H., Fukazawa, Y., 2013.
POGen: a test code generator based on template variable coverage in gray-box
inte- gration testing for web applications. In: Fundamental Approaches to
Software Engineering. Springer, Berlin, Heidelberg, pp. 343—-358.

Sampath, S., Bryce, C., 2008. Prioritizing user-session-based test cases for web
appli- cations testing. In: International Conference on Software Testing,
Verification, and Validation, vol. 1, pp. 141-150.

Sampath, S., Mihaylov, V., Souter, A., Pollock, L., 2004. Composing a framework
to automate testing of operational web-based software. In: Proceedings of the 20th
IEEE International Conference on Software Maintenance, pp. 104—113.

Sampath, S., Gibson, E., Sprenkle, S., Pollock, L., 2005. Coverage criteria for
testing web applications. In: Computer and Information Sciences. University of
Delaware (Tech. Rep., 2005-017).

Sampath, S., Sprenkle, S., Gibson, E., Pollock, L., 2006a. Integrating customized
test requirements with traditional requirements in web application testing. In:
Proceedings of the Workshop on Testing, Analysis, and Verification of Web
Services and Applications, pp. 23-32.

Sampath, S., Sprenkle, S., Gibson, E., Pollock, L., 2006b. Web application testing
with customized test requirements—an experimental comparison study. In:
International Symposium on Software Reliability Engineering, pp. 266—278.

42 and 46



Sampath, S., Sprenkle, S., Gibson, E., Pollock, L., Greenwald, A.S., 2007.
Applying concept analysis to user-session-based testing of web applications. IEEE
Trans- actions on Software Engineering 33 (10), 643-658.

Saxena, P., Akhawe, D., Hanna, S., Mao, F., McCamant, S., Song, D., 2010. A
symbolic execution framework for JavaScript. In: IEEE Symposium on Security
and Privacy, pp. 513-528.

Song, B., Miao, H., 2009. Modeling web applications and generating tests: a
combination and interactions-guided approach. In: IEEE International Symposium
on Theoretical Aspects of Software Engineering, vol. 2007, pp. 174-181.

Sprenkle, S., Sampath, S.S.S., Gibson, E., Pollock, L., Souter, A., 2005a. An
empirical comparison of test suite reduction techniques for user-session-based
testing of Web applications. In: IEEE International Conference on Software
Maintenance, pp. 587-596.

Sprenkle, S., Gibson, E., Sampath, S., Pollock, L., 2005b. Automated replay and
failure detection for web applications. In: Proceedings of the IEEEACM
International Conference on Automated Software Engineering, pp. 253—-262.

Sprenkle, S., Pollock, L., Esquivel, H., Hazelwood, B., Ecott, S., 2007. Automated
Oracle comparators for testing web applications. In: IEEE International
Symposium on Software Reliability, pp. 117—-126.

Sprenkle, S., Esquivel, H., Hazelwood, B., Pollock, L., 2008. WEBVIZOR: A
Visualization Tool for Applying Automated Oracles and Analyzing Test Results of
Web Applications , pp. 89-93.

Sprenkle, S., Pollock, L., Simko, L., 2011. A study of usage-based navigation
models and generated abstract test cases for web applications. In: IEEE
International Conference on Software Testing Verification and Validation, pp. 230—
239.

Sprenkle, S., Cobb, C., Pollock, L., 2012. Leveraging user-privilege classification
to customize usage-based statistical models of web applications. In: IEEE
International Conference on Software Testing, Verification and Validation, pp.
161-170.

Stepien, B., Peyton, L., Xiong, P., 2008. Framework testing of web applications
using TTCN-3. International Journal on Software Tools for Technology Transfer
10 (April (4)), 371-381.

Thummalapenta, S., Lakshmi, K.V., Sinha, S., Sinha, N., Chandra, S., 2013.
Guided test generation for web applications. Proceedings of the International
Conference on Software Engineering, 162-171.

43 oano 46



Tian, J., Ma, L.l., 2006. Web testing for reliability improvement. Advances in
Computers 67, 178-225.

Tonella, P., Ricca, F., 2002. Dynamic model extraction and statistical analysis of
Web applications. In: Proceedings International Workshop on Web Site Evolution,
pp. 43-52.

Tonella, P., Ricca, F., 2004a. A 2-layer model for the white-box testing of Web
applications. In: IEEE International Workshop on Web Site Evolution, pp. 11-19.

Tonella, P., Ricca, F., 2004b. Statistical testing of web applications. Journal of
Software Maintenance and Evolution: Research and Practice 16 (12), 103—127.

Tonella, P., Ricca, F., 2005. Web application slicing in presence of dynamic code
generation. Automated Software Engineering 12 (2), 2569-288.

Torsel, A.M., 2013. A tool for web applications using a domain-specific modelling
language and the NuSMV model checker. In: IEEE International Conference on
Software Testing, Verification and Validation.

Xiong, W., Bajwa, H., Maurer, F., 2005. WIT: A Framework for In-container
Testing of Web-Portal Applications 2 Problems Needed to Be Addressed by ICT,
vol. 1, no. 403, pp. 87-97.

Zheng, Y., Bao, T., Zhang, X., Lafayette, W., 2011. Statically locating web
application bugs caused by asynchronous calls. Distribution 195 (6), 805-814.

Craig, Rick D. and Jaskiel, Stefan P, 2002. Systematic Software Testing. Artech
House, Inc. isbn: 1580535089

Memon, Atif M. and Cohen, Myra B., 2013. Automated Testing of GUI
Applications: Models, Tools, and Controlling Flakiness. Proceedings of the 2013
International Conference on Software Engineering (ICSE '13).

Eliane Collins ; Arilo Dias-Neto ; Vicente F. de Lucena Jr., 2012. Strategies for
Agile Software Testing Automation: An Industrial Experience. 2012 IEEE 36th
Annual Computer Software and Applications Conference Workshops

R. L. Glass, R. Collard, A. Bertolino, J. Bach, and C. Kaner, 2006. Software testing
and industry needs, IEEE Software, vol. 23, no. 4, pp. 55-57, 2006.

A. Bertolino, 2005. Software testing research: Achievements, challenges, dreams,
2005. in Proceedings of the Workshop on the Future of Software

S. Berner, R. Weber, and R. K. Keller, 2005. Observations and lessons learned
from automated testing, in Proceedings of the 27th International Conference on
Software Engineering (ICSE 2005), 2005, pp. 571-579.

44 and 46


https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6341241
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6341241
https://ieeexplore.ieee.org/author/38343968400
https://ieeexplore.ieee.org/author/38252502500

B. Kitchenham and S. Charters, 2007. Guidelines for performing systematic
literature reviews in software engineering, Software Engineering Group, School of
Computer Science and Mathematics, Keele University, Tech. Rep. EBSE-2007-01,
July 2007.

F. Saglietti and F. Pinte, 2010. Automated unit and integration test- ing for
component-based software systems, in Proceedings of the International Workshop
on Security and Dependability for Resource Constrained Embedded Systems
(D4RCES’10), 2010, pp. 5:1-5:6.

J. A. Dallal, 2007. Automation of object-oriented framework application testing, in
Proceedings of the 5th IEEE GCC Conference and Exhibition 2009), 2007, pp.
425-434

R. P. Tan and S. Edwards, 2008. Evaluating automated unit testing in sulu, in
Proceedings of the First International Confer- ence on Software Testing,
Verification, and Validation (ICST 2008), 2008, pp. 62—-71.

M. Alshraideh, 2008. A complete automation of unit testing for javascript
programs, Journal of Computer Science, vol. 4, no. 12, pp. 1012-1019, 2008.

M. Malekzadeh and R. Ainon, 2010. An automatic test case generator for testing
safety-critical software systems, in Pro- ceedings of the 2nd International
Conference on Computer and Automation Engineering (ICCAE), 2010, pp. 136—
167.

A. Leitner, I. Ciupa, B. Meyer, and M. Howard, 2007. Reconciling manual and
automated testing: The autotest experience, in Proceedings of the 40th Hawaii
International International Conference on Systems Science (HICSS-40 2007),
2007, p.261.

S. Kansomkeat and W. Rivepiboon, 2003. Automated-generating test case using
uml statechart diagrams, in Proceedings of SAICSIT 2003), 2003, pp. 296—-300.

J. Burnim and K. Sen, 2008. Heuristics for scalable dynamic test generation, in
Proceedings of the 23rd IEEE/ACM International Conference on Automated
Software Engineering (ASE 2008), 2008, pp. 443—-446.

B. Haugset and G. K. Hanssen, 2008. Automated acceptance testing: A
literature review and an industrial case study, in Proceedings of the Agile
Development Conference (AGILE 2008), 2008, pp. 27-38.

C. Liu, 2000. Platform-independent and tool-neutral test descriptions for
automated software testing, in Proceedings of the 22nd International
Conference on Software Engineering (ICSE 2000), 2000, pp. 713-715.

45 ono 46



D. Hao, L. Zhang, M.-H. Liu, H. Li, and J. Sun, 2009. Test-data generation guided
by static defect detection, J. Comput. Sci. Technol., vol. 24, no. 2, pp. 284-293,
2009.

M. F. Bashir and S. H. K. Banuri, 2008. Automated model based software test
data generation system, in Proceedings of the 4th International Conference on
Emerging Technologies (ICET 2008), 2008, pp. 275-279.

L. Shan and H. Zhu, 2009. Generating structurally complex test cases by data
mutation: A case study of testing an automated modelling tool, Computing Journal,
vol. 52, no. 5, pp. 571-588, 2009.

K. Karhu, T. Repo, O. Taipale, and K. Smolander, 2009. Empirical observations on
software testing automation, in Proceedings of the Second International
Conference on Software Testing Verification and Validation (ICST 2009), 2009,
pp. 201-209.

T. Wissink and C. Amaro, 2006. Successful test automation for software
maintenance, in Proceedings of the 22nd IEEE International Conference on
Software Maintenance (ICSM 2006), 2006, pp. 265—-266.

P. Pocatilu, 2002. Automated software testing process, Economy Informatics, vol.
1, 2002.

M. A. Fecko and C. M. Lott, 2002. Lessons learned from automating tests for an
operations support system, Software: Practice and Experience, vol. 32, no. 15, pp.
1485-1506, 2002.

R. Coelho, E. Cirilo, U. Kulesza, A. von Staa, A. Rashid, and C. J. P. de Lucena,
Jat, 2007. : A test automation framework for multi-agent systems, in Proceedings
of the 23rd IEEE International Conference on Software Maintenance (ICSM
2007), 2007, pp. 425-434.

C. Persson and N. Yilmazturk, 2004. Establishment of automated regression
testing at abb: Industrial experience report on ’avoiding the pitfalls’, in
Proceedings of the 19th IEEE International Conference on Automated Software
Engineering (ASE 2004), 2004, pp. 112—-121.

46 ono 46



	ΠΕΡΙΛΗΨΗ
	ABSTRACT
	Ευρετήριο σχημάτων
	Ευρετήριο πινάκων
	ΕΙΣΑΓΩΓΗ
	ΚΕΦΑΛΑΙΟ 1
	ΕΙΣΑΓΩΓΗ
	1.1 ΔΕΥΤΕΡΕΥΟΥΣΕΣ ΜΕΛΕΤΕΣ ΣΕ ΔΟΚΙΜΕΣ ΛΟΓΙΣΜΙΚΟΥ Η/Υ
	1.2 ΔΕΥΤΕΡΕΥΟΥΣΕΣ ΜΕΛΕΤΕΣ ΣΕ ΔΟΚΙΜΕΣ ΕΦΑΡΜΟΓΩΝ ΔΙΑΔΙΚΤΥΟΥ

	ΚΕΦΑΛΑΙΟ 2
	ΕΙΣΑΓΩΓΗ
	2.1 ΠΡΩΤΟΚΟΛΛΟ ΑΝΑΣΚΟΠΗΣΗΣ
	2.2 ΕΡΕΥΝΗΤΙΚΕΣ ΕΡΩΤΗΣΕΙΣ
	2.3 ΒΙΒΛΙΟΓΡΑΦΙΚΕΣ ΠΗΓΕΣ ΚΑΙ ΚΡΙΤΗΡΙΑ ΑΝΑΖΗΤΗΣΗΣ
	2.3.1 ΑΡΧΙΚΗ ΔΙΑΔΙΚΑΣΙΑ ΑΞΙΟΛΟΓΗΣΗΣ
	2.3.2 ΚΡΙΤΗΡΙΑ ΣΥΜΠΕΡΙΛΗΨΗΣ
	2.3.3 ΚΡΙΤΗΡΙΑ ΑΠΟΚΛΕΙΣΜΟΥ
	2.4 ΕΠΙΛΟΓΗ ΑΡΧΙΚΩΝ ΜΕΛΕΤΩΝ
	2.5 ΕΞΑΓΩΓΗ ΔΕΔΟΜΕΝΩΝ ΚΑΙ ΣΥΝΘΕΣΗ ΔΕΔΟΜΕΝΩΝ
	2.6 ΑΠΟΤΕΛΕΣΜΑΤΑ

	ΚΕΦΑΛΑΙΟ 3
	ΣΥΜΠΕΡΑΣΜΑΤΑ
	ΒΙΒΛΙΟΓΡΑΦΙΑ
	ΑΝΑΦΟΡΕΣ

